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APPENDIX F 

SPECIFICATIONS 

VOLUME IX 

CONS'IRUCTION SPECIFICATIONS 

• ... 

Part I. 
Part II. 
Part III. 

General Conditions 
Special Conditions 
Technical Provisions 

VOLUME X 

PURCHASE SPECIFICATIONS 

Architectural 
Electrical 
Mechanical 
Sanitary 
Structural 
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Heading 
No. 

CONSTRUCTION SPECIFICATIONS 

TABLE OF CONTENTS 

PART I 

GENERAL CONDITIONS 

Heading Title 
Sheet 
No. 

GC-I CONDITIONS OF WORK - CONSTRUCTION 

I-1 
I-2 
I-3 
I-4 
I-5 

Site Investigation and Representations 
Job Conditions 
Operations 
Preservation of Existing Vegetation 
Liability for Damages 

GC-1 
GC-1 
GC-2 
GC-2 
GC-3 

GC-II CONDITIONS OF WORK - ADMINISTRATION 

II-1 Bonds and Insurance GC-3 
II-2 Identification of Employees GC-3 

GC-III ACCOMPLISHMENT OF WORK - CONSTRUCTION 

III-1 Character of Work and Mechanics GC-4 
III-2 Base Lines and Grades GC-4 
III-3 Drawings and Specifications GC-4 
III-4 Inspection GC-4 
III-5 Connections Into Utility Systems 

and Closing Streets GC-5 
III-6 Requirements for Sunday, Holiday 

and Night Work GC-5 
III-7 Suspension of Work GC-5 
III-8 Safety and Fire Protection GC-6 
III-9 Tests of Pressure Vessels GC-7 
III-10 Tests of Installations GC-7 

GC-IV ACCOMPLISHMENT OF WORK - ADMINISTRATION 

IV-1 
IV-2 
IV-3 
IV-1+ 

Materials and Equipment 
Reports 

GC-7 
GC-10 
GC-11 
GC-11 

Payments 
Subcontractors 

-a- Property of 
U.S. DEPARTMENT OF ENERGY 

FOE/NV TECHNICAL INFORMATION 
RESOURCE CENTER 
L:=is Vegas, NV 89193 



GC-V 

SC-1 
SC-2 
SC-3 
sc-4 
SC-5 
sc-6 
SC-7 

sc-8 
SC-9 
sc-10 
SC-11 
SC-12 
SC-13 
SC-14 
sc ... 15 

1-01 
1-02 
1-03 
1-04 
l-05 

2-Ql 

COMPLETION OF WORK 

V-1 
V-2 
V-3 

Possession Prior to Completion 
Cleaning Up 
Final Examination and Acceptance 

PART II 

SPECIAL CONDITIONS 

Scope of the Work 
Work Not Included 
Loco.tion 
Commencement and Completion 
Contract Drawings and Specifications 
Authority of Engineer 
Government Furnished Materials or 

Equipment 
Changes in Work 
Disposal of Existing Installations 
Security Measures 
Rates of Wages 
Definitions 
Standard Codes and Specifications 
Appendix A 
Technical Provisions of the Specifications 

PART III 

TECHNICAL PROVISIONS 

SECTION 1 

SITE PREPARATION AND DEMOLITION 

General Requirements 
Clearing 
Grubbing 
Demolition 
Disposal of Cleared Material 

SECTION 2 

GC-12 
GC-12 
GC-12 

SC-1 
SC-3 
SC-3 
30-3 
30-3 
sc-4 

sc-4 
SC-5 
30-5 
SC-5 
SC-5 
SC-14 
SC-15 
SC-15 
SC-15 

1-1 
1-1 
1-1 
1-1 
1-1 

EARTHWORK FOR ROADSGAIRFIELDS, PARKING AREAS~ ZERO AREAS, 
HELOMATS, CAUS :AYS, DIKES & DRAINAGE DI CHES 

Locations 2-1 

-b-



I 2-02 

3-01 
3-02 
3-03 
3-04 
3-05 
3-06 
3-07 
3-08 

4-01 
4-02 
4-03 
4-04 
4-05 

5-01 
5-02 
5-03 
5-04 
5-05 
5-06 
5-07 
5-08 
5-09 
5-10 
5-11 
5-12 
5-13 
5-14 
5-15 
5-16 
5-17 
5-18 

General Requirements 

SECTION 3 

EARTHWORK FOR STRUCTURES 

General Requirements 
Excavation 
Water and Shoring 
Backfill 
Fill 
Earth Under Concrete Slabs 
Grading 
Clean Up 

SECTION 4 

EARTHWORK FOR UTILITIES 

General Requirements 
Water and Shoring 
Excavation 
Backfill 
Cleanup 

Scope 

SECTION 5 

CONCRETE WORK 

Applicable Specifications 
Uniform Building Code 
General 
Materials 
Admixtures 
Samples and Testing 
Storage 
Types of Concrete and Usage 
Proportioning of Concrete 
Batching and Mixing Concrete 
Ready Mixed Concrete 
Preparation for Placing 
Expansion and Contraction Joints 
Construction Joints 
Conveying 
Placing Concrete 
Compaction 

-c-

2-1 

3-1 
3-1 
3-2 
3-2 
3-2 
3-2 
3-3 
3-3 

4-1 
4-1 
4-1 
4-2 
4-3 

5-1 
5-1 
5-2 
5-2 
5-2 
5-5 
5-5 
5-6 
5-6 
5-7 
5-8 
5-9 
5-10 
5-10 
5-11 
5-11 
5-12 
5-13 



I 5-19 
5-20 

5-21 
5-22 
5-23 
5-24 
5-25 
5-26 
5-27 

6-01 
6-02 
6-03 
6-04 
6-05 
6-06 
6-07 
6-08 
6-09 
6-10 
6-11 
6-12 

7-01 
7-02 
7-03 
7-04 
7-05 
1-06 
7-07 
7-08 
7-09 
7-10 

8-01 

Bonding and Grouting 
Finishes of Concrete Other Than Floors 

and Slabs 
Concrete Floor Finishes 
Tooling 
Concrete Finish for Roofs 
Slabs on Earth 
Protection and Curing 
Forms 
Reinforcing Steel 

SECTION 6 

STRUCTURAL STEEL 

Scope 
Applicable Specifications 
Uniform Building Code 
General 
Materials 
Inspection and Tests 
Design 
Workmanship 
Erection 
Painting 
Packing and Shipping 
Da.mpproof ing 

SECTION 7 

MISCELLANEOUS ME'TAL WORK 

Scope 
Codes 
Inspection and Tests 
Painting 
General 
Guard Bars 
Grilles 
Bins 
Pipe Rails 
Ladders 

SECTION 8 
CARPENTRY AND RELATED VORK 

Scope of Work 

-d-

5-13 

5-13 
5-14 
5-15 
5-15 
5-16 
5-16 
5-17 
5-19 

6-1 
6-1 
6-1 
6-1 
6-2 
6-2 
6-2 
6-2 
6-3 
6-3 
6-4 
6-4 

7-1 
7-1 
7·1 
7-1 
7-1 
7-1 
7-2 
7-2 
7-2 
7-2 

8-1 



I 8-02 
8-03 
8-04 
8-05 
8-06 
8-07 
8-08 
8-09 
8-10 
8-11 
8-12 
8-13 
8-14 
8-15 
8-16 

. 8-17 
8-18 
8-19 
8-20 
8-21 
8-22 
8-23 
8-24 
8-25 
8-26 
8-27 
8-28 
8-29 

9-01 
9-02 
9-03 
9-04 
9-05 
9-06 
9-07 
9-08 
9-09 
9-10 
9-11 

Materials 
Storage 
Fastenings 
Workmanship and Erection, Rough Carpentry 
Finish Carpentry 
Plywood Panels 
Cabinets, Counters, Benches, Etc. 
Counters and Bench Tops 
Doors and Door Frames 
Window Sash 
Window Screens 
Plastic Covered Screens 
Flooring 
Corrugated Aluminum 
Picture Screens 
Glass and Glazing 
Insulation 
Acoustic Tile 
Tackboards 
Map Boards 
Weatherstripping 
Tent Frames 
Curtains 
Finish Hardware 
Asphalt Tile 
Mirrors 
Drapes 
Hardware Cloth 

SECTION 9 

METAL DOORS, DOOR FRAMES & WINDOWS 

Scope 
Shop Drawings 
Samples 
Materials 
Workmanship 
Steel Explosion Doors 
Special Steel Blast Doors 
Lead Door and Steel Frames 
Vault Doors ' 
Steel Plate Door 
Aluminum Windows and Frames 

-e-

8-1 
8-3 
8-3 
8-5 
8-7 
8-7 
8-8 
8-9 
8-10 
8-11 
8-12 
8-12 
8-12 
8-12 
8-13 
8-14 
8-14 
8-15 
8-15 
8-15 
8-15 
8-16 
8-16 
8-17 
8-19 
8-20 
8-20 
8-20 

9-1 
9-1 
9-1 
9-1 
9-1 
9-1 
9-2 
9-3 
9-3 
9-4 
9-4 



I SECTION 10 

PAINTING 

10-01 General Requirements 10-1 
10-02 Materials 10-3 
10-03 Storage 10-4 
10-04 Colors 10-4 
10-05 Preparation of Surfaces 10-5 
10-06 Application 10-5 
10-07 Painting Schedules 10-6 
10-08 Drying Time 10-10 
10-09 Protection and Cleaning 10-10 

SECTION 11 

ROOFING AND SHEET METAL WORK 

11-01 Scope 11-1 
11-02 Roofing 11-1 
11-03 Sheet Metal Work 11-2 
11-04 Metal Flashings 11-4 
11-05 Louvers 11-4 
11-06 Miscellaneous Sheet Metal Work 11-4 
11-07 Reglets 11-4 

SECTION 12 

FENCING AND GATES 

12-01 Scope of Work 12-l 
12-02 Work Not Included 12-1 
12-03 Materials 12-1 
12-04 Construction and Erection 12-2 

SECTION l~ 

METAL BUILDINGS 

13-01 Scope of Work 13-1 
13-02 Work Not Included 13-1 
13-03 All-Aluminum Buildings 13-1 
13-04 Building No. 330 on Location II B" 13-6 
13-0·5 Equipment 13-7 
13-06 Protection 13-8 
13-07 Storing Materials 13-8 

-r-



I SECTION 14 

TIMBER PIERS AND APPROACHES 

14-01 General Requirements 14-1 
14-02 Material 14-1 
14-03 Kinds and Grades 14-1 
14-04 Storage 14-2 
14-05 Handling 14-2 
14-06 Construction 14-2 
14-07 Decking 14-2 
14-08 Timber Piles 14-3 
14-09 Fender Logs 14-3 

SECTION 15 

ELECTRICAL GENERATION AND DISTRIBUTION 
15-01 ~ General Conditions 15-1 15-05 
15-06 ~ Power Plants 15-2 
15·14 

15-15 ~ Overhead and Underground Distribution 
15-16 Systems 15-3 

15-17 
J 

Poles 15-4 
15-25 

.15-26 ~ Conductors 15-5 
15-31 

15-32 Underground Primary Cable 15-5 
15-33 Underground Secondary Cable 15-7 

15-34 ~ Underground Conduit 15-7 
15-36 

15-37 Underground Primary and Secondary Cable 15-7 

15-38 ~ Transformers 15-7 
15-41 

15-42 Sd.f ety 15-8 
15-43 Reference 15-9 

-g-



SECTION 16 

INTERIOR WIRING FOR LIGHT AND POWER 

16-01 General Conditions 16-1 
16-02 Installation 16-1 
16-03 Scope 16-1 
16-04 Electrical Characteristics 16-1 
16-05 Applicable Specifications 16-1 
16-06 To Prevent Leakage 16-3 
16-07 Non-Metallic Sheathed Cable 16-3 
16-08 Service Entrance Cable 16-3 
16-09 Rigid Conduit 16-3 
16-10 Lamps 16-3 
16-11 Systems 16-3 
16-12 Ordinances and Regulations 16-3 
16-13 Standard Products 16-3 
16-14 Materials and Equipment Schedules 16-3 
16-15 Material Schedules - Options of the 

Government 16-4 
16-16 Approvals and Drawings 16-4 
16-17 Guarantees 16-4 
16-18 Preliminary Operations 16-4 
16-19 Tests 16-5 
16-20 Locations 16-5 
16-21 Grounding 16-5 
16-22 Wiring 16-5 
16-23 Outlets 16-8 
16-24 Pull Boxes and Cabinets 16-9 
16-25 Wall Receptacles 16-10 
16-26 Wall Switches 16-10 
16-27 Mounting Height of Equipment 16-11 
16-28 Lighting Fixtures 16-11 
16-29 Lighting Panels 16-11 
16-30 Power Wiring 16-12 
16-31 Miscellaneous Wiring 16-13 
16-32 Reference Publications 16-13 
16-33 Shielded Rooms 16-13 

SECTION 17 

COMMUNICATIONS SYSTEMS 

17-01 General Conditions 17-1 

17-02 ~ Scope of Work 17-1 
17-03 

-h-



17-04 ) 
17-10 ) 

17-11 
17-14 

17-15 
17-20 

17-21 
17-29 

17-30 
17-32 

17-33 

18-01 
18-02 

18-08 
18-11 

18-12 

19-01 
19-02 
19-03 
19-04 
19-05 
19-06 
19-07 
19-08 
19-09 
19-10 
19-11 
19-12 
19-13 

~ 
~ 
~ 
~ 

Telephone Switchboards and Instruments 

Submarine Telephone Cable 

Subscribers Loops 

Public Address Systems 

Intercommunication System 

Radio 

SECTION 18 

CONTROL AND SIGNAL SYSTEM 

General Conditions 
Scope 

Submarine Control and Signal Cable 

Underground Control and Signal Cables 

Coaxial Cable Installation 

SECTION 19 

PLUMBING 

Scope of the Work 
Applicable Specifications 
Trenching and Backfilling 
Concrete Work 
Locations 
Sanitary Systems 
Fresh Water Systems 
Salt Water Systems 
Hot Water Systems 
Fuel Oil Systems 
Air System 
Gas System 
Pipe 

-i-

17-1 

17-2 

17-2 

17-3 

17-5 

17-5 

18-1 
18-1 

18-1 

18-5 

18-5 

19-1 
19-1 
19-2 
19-2 
19-2 
19-2 
19-3 
19-3 
19-3 
19-4 
19-4 
19-4 
19-4 



19-14 
19-15 
19-16 
19-17 
19-18 
19-19 
19-20 
19-21 
19-22 
19-23 
19-24 
19-25 

20-01 
20-02 
20-03 
20-04 
20-05 
20-06 
20-07 
20-08 
20-09 
20-10 
20-11 
20-12 
20-13 

21-01 
21-02 
21-03 
21-04 
21-05 
21-06 
21-07 
21-08 
21-09 
21-10 
21-11 
21-12 

Fittings 
Valves 
Making Up Pipe 
Pitch of Pipes 
Pipe Supports 
Cleanouts 
Pipe Connections 
Covering 
Cleaning Equipment 
Tests 
Final Inspection 
Fixtures and Equipment 

SECTION 20 

INSTALLATION OF EQUIPMENT AND PIPING 
FOR 

POWER AND WATER DISTILLATION PLANT 

General Requirements 
Workmanship 
Applicable Specifications 
Materials 
Equipment 
Installation of Equipment 
Piping 
Pipe Supports 
Valves 
Expansion Tanks 
Wood Tank 
Insulation 
Test 

SECTION 21 

P. O. L. FACILITIES 

General Requirements 
Applicable Specifications 
Materials 
Mechanical Equipment 
Piping 
Submarine Fuel Lines 
Valves 
Pressure Gauges 
Liquid Level Controller 
Truck Loading Arm 
Pump House Equipment 
Machinery and Equipment Settings 

-j-

19-5 
19-6 
19-6 
19-7 
19-7 
19-7 
19-7 
19-7 
19-7 
19-8 
19-8 
19-8 

20-1 
20-1 
20-1 
20-2 
20-3 
20-5 
20-6 
20-8 
20-8 
20-9 
20-9 
20-9 
20-9 

21-1 
21-1 
21-2 
21-2 
21-3 
21-5 
21-5 
21-6 
21-6 
21-6 
21-6 
21-7 



21-13 
21-14 
21-15 
21-16 
21-17 
21-18 

22-01 
22-02 
22-03 
22-04 
22-05 
22-06 
22-07 
22-08 
22-09 
22-10 
22-11 
22-12 
22-13 
22-14 
22-15 
22-16 
22-17 
22-18 
22-19 
22-20 
22-21 
22-22 

22-23 
22-24 
22-25 
22-26 
22-27 
22-28 

Tanks 
Boat Fueling Facilities 
Service Station 
Fire Protection 
Painting 
Test 

Scope 

SECTION 22 

STEAM SYSTEMS 

Applicable Specifications 
General 
Work Described in Other Sections 
Materials and Equipment 
Workmanship 
Boilers and Steam Generators 
Oil Burning Equipment 
Smoke Connection 
Pressure Gages 
Safety Valves 
Drain 
Controls 
Cold Water Connections 
Condensate Pumping Unit 
Deaerating Feedwater Heaters 
Hot Water Storage Heaters 
Piping 
Steam Traps 
Installation of Valves 
Strainers 
Expansion Tanlc, Flash Tank and Hot 

Water Storage Heater Insulation 
Pipe Covering 
Electrical Work 
Painting and Finishing 
Tools 
Operation and Maintenance Instructions 
Tests 

SECTION 23 

21-7 
21-8 
21-8 
21-10 
21-10 
21-10 

22-1 
22-1 
22-3 
22-3 
22-3 
22-6 
22-6 
22-6 
22-7 
22-7 
22-8 
22-8 
22-8 
22-8 
22-8 
22-10 
22-10 
22-10 
22-12 
22-12 
22-13 

22-13 
22-13 
22-13 
22-14 
22-14 
22-14 
22-14 

DEHUMIDIFICATION, VENTILATION AND REFRIGERATION 

23-01 
23-02 
23-03 
23-04 

Scope 
Applicable Specifications 
General 
Workmanship 

-k-

23-1 
23-1 
23-2 
23-3 



23-05 
23-06 
23-07 
23-08 
23-09 
23-10 
23-11 
23-12 
23-13 
23-14 
23-15 
23-16 
23-l7 
23-18 
23-19 
23-20 
23-21 
23-22 
23-23 
23-24 
23-25 
23-26 
23-27 
23-28 
23-29 
23-30 
23-31 
23-32 
23-33 

.23-34 
23-35 
23-36 
23-37 

24-01 
24-02 
24-03 
24-04 
24-05 
24-06 
24-07 
24-08 
24-09 
24-10 

Protection 
Materials - General 
Materials and Equipment 
Piping - General 
Connections to Equipment 
Freon Piping and Valves 
Pipe Covering 
Fan Equipment 
Air Filters 
Dehumidification Units 
Multiple Belts and Belt Guards 
Electric Motors and Starters 
Vibration Insulation 
Sheet Metal Work 
Workmanship 
Vents 
Protection Against Electrolysis 
Gauges of Metal 
Volume Dampers 
Automatic Relief or Backdraft Dampers 
Fusible Link Dampers 
Screens 
Access Doors 
Metal Roof Ventilators 
Flexible Connection 
Duct Insulation 
Flashings 
Air Outlets 
Special Material for Duct Construction 

for Scientific Structures 
Cleaning 
Operation and Maintenance Instructions 
Testing and Charging 
Regulating and Adjusting 

SECTION 24 

SANITARY SEWERS 

General Requirements 
Materials 
Pipe Laying 
Alignment 
Branch Connections 
Jointing 
Manholes 
Cleanouts 
Corrugated Metal Pipe 
Outfall Sewers 

-1-

23-3 
23-3 
23-3 
23-4 
23-5 
23-5 
23-7 
23-7 
23-8 
23-8 
23-8 
23-9 
23-10 
23-10 
23-10 
23-12 
23-12 
23-12 
23-12 
23-13 
23-13 
23-13 
23-13 
23-13 
23-13 
23-14 
23-14 
23-14 

23-15 
23-15 
23-16 
23-16 
23-16 

24-1 
24-1 
24-2 
24-2 
24-2 
24-3 
24-3 
24-4 
24-4 
24-4 



24-11 
24-12 

25-01 
25-02 
25-03 
25-04 
25-05 

25-06 
25-07 
25-08 
25-09 
25-10 
25-11 
25-12 
25-13 
25-14 
25-15 
25-16 
25-17 
25-18 
25-19 
25-20 
25-21 
25-22 
25·23 
25-24 
25-25 
25-26 
25-27 
25-28 
25-29 
25-30 
25-31 
25-32 
25-33 
25-34 

26-01 
26-02 

Tests 
Record Drawings 

SECTION 25 

FRESH AND SALT WATER DISTRIBUTION SYSTEMS 

General Requirements 
Materials 
Valves 
Floatrols 
Automatic and Proportional Feed 

Apparatus 
Tanks 
Water Supply Pumps 
Centrifugal Pumps 
Fire Pumps 
Fire Hydrants 
Pressure Gauge Dial 
Pressure Control Switches 
Water Distillation Units 
Turbo-Flo Pump 
Combination Magnetic Starter 
Sizes and Types 
Mortar, Concrete and Forms 
Salt Water Distribution Systems 
Fresh Water Distribution Systems 
Pipe Laying - General 
Corrugated Metal Pipe 
Asbestos-Cement Pipe 
Cast Iron Pipe 
Steel Pipe 
Copper Pipe 
Joints 
Hydrants, Valves and Valve Boxes 
Valve Assemblies 
Thrust Blocks 
Elevated Tanks and Reservoirs 
Salt Water Pumping Stations 
Record Drawings 
Sterilization 
Testing 

SECTION 26 

MISCELLANEOUS MECHANICAL EQUIPMENT 

Scope 
Protection of Work 

-m-

24-5 
24-5 

25-1 
25-1 
25-3 
25-4 

25-4 
25-4 
25-5 
25-5 
25-5 
25-5 
25-5 
25-5 
25-5 
25-5 
25-5 
25-6 
25-6 
25-6 
25-6 
25-7 
25-7 
25-7 
25-8 
25-8 
25-8 
25-9 
25-10 
25-10 
25-10 
25-10 
25-10 
25-10 
25-10 
25-11 

26-1 
26-1 



26-03 
26-04 
26-05 
26-06 
26-07 
26-08 
26-09 

27-01 
27-02 
27-03 
27-04 

28-01 
28-02 

28-03 
28-04 

28-05 
28-06 
28-07 
28-08 

28-09 

28-10 

28-11 

28-12 
28-13 

28-14 
28-15 

28-16 

Connections 
Assembly 
Roughing-In 
Leveling 
Locations 
Equipment 
Test of Completed Systems 

SECTION 27 

ASPHALTIC CONCRETE PAVING & 

EMULSIFIED ASPHALT DUST PALLIATIVE 

Locations 
The work of this Section 
Asphaltic Concrete Pavement 
Emulsified Asphalt Dust Palliative 

SECTION 28 

SC IEN'11 IF IC STRUCTURES 

General Requirements 
Station No. 2, Location C, E, E~ 

and V 
Station Nos. 3, 4, & 5 
Station No. 6 (Bldgs. #6a and #6b), 

Loc~tions C, D, E, & E~ 
Station No. 7, Location N, P & M 
Station No. 8 and 9, Location E & V 
Station No. 8+ and 9+, Location E+ 
Station No. 18, Locations C, D, E and 

E+ 
Stations No. 20 and 21, Locations E 

a.nd C. 
Stations 22 and 24, Locations C, V, 

E & E~ 
Stations 23a (Existing), Locations 

C, D, E 23b (new), Location E 
Station No. 25, Location E 
Stations 26a, 26b, Location E, 

Station 26c, Location C 
Station No. 27, Location C and E 
Station No. 28, Locations C,D, & E 

Station No. 29, Location E 
Stations 30a, 30b, and 30c, Loca­

tions E, C, & V 
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26-2 
26-2 
26-2 
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27-1 
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27-3 
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28-1 

28-2 
28-3 
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28-4 

28-5 

28-6 

28-6 

28-6 
28-7 

28-7 
28-8 
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28-17 

28-18 
28-19 
28-20 
28-21 

28-22 

28-23 

28-24 
28-25 
28-26 
28-27 
28-28 
28-29 
28-30 
28-31 
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28-35 
28-36 

28-37 

28-38 
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Stations No. 33 and No. 34, Location 
C and E 

Station No. 35, Location C & E 
Station No. 36, Locations D & E 
Station No. 37, Location E 
Stations 39a, 39b, Location E, 

Station 39c, Location C 
Station 40, Location ~ 
Station 41, Location S 
Station ·42, Location C 
Stations No. 50 and 51, Locations 

C, V & E 
Station No. 52, Location C & E 
Station No. 53, Location C & E 
Station No. 54, Locations C & E 
Station No. 55, Locations C & E 
Station No. 56, Location V 
Station No. 57, Location C & E 
Station No. 60 and 62 
Station 61, Locations M,N, P & Q 

Station 63, Locations N & Q 
Station 64, Locations N, P & Q 
Station No. 65, All Locations 
Station No. 68, All Locations 
Station 69, Locations C, D & E 
Stations 70A - Thru 7ow - Location E 
Stations 70A - Thru Z - Location V 
Stations 71A,B,C and D - Location E 
Stations 71A - Thru G - Location V 
Stations 72 A, B, C, D, E, F, G, & H 

Location E 
Station 72i - Location G (3 Stations) 
Stations 73 a, b, c, d, e, f, g, & h 

Locations E, V & C 
Stations 74 a, b, c, d, e, f, g, & h 

Locations E, D & C 
Station 75, Locations E & R 
Station 76, Locations S and N 
Station 77a and 77b 
Stations 77 and 78, Location T 
Stations 78 and 79, Location C 
Stations 79, Location P 
Station 78, Location T 
Rafts for Stations 77a, 77b and 78 
Stations 80A, B, C & D, Location E 
Station 80E, Location S 
Stations 80A, B, C, D, & E, Location V 
Station 81, Location E 
Station 82, Location S 
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28-9 
28-9 
28-10 
28-10 

28-11 

28-11 

28-12 
28-13 
28-13 
28-15 
28-17 
28-17 
28-18 
28-18 
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28-19 
28-20 
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28-49 
28-50 

28-51 

28-52 

28-53 

28-54 
28-55 
28-56 
28-57 

28-58 
28-59 
28-60 
28-61 
28-62 
28-63 
28-64 

28-65 

28-66 
28-67 
28-68 
28-69 
28-70 
28-71 
28-72 
28-73 

28-74 
28-75 
28-76 
28-77 
28-78 

28-79 

28-80 

28-81 
28-82 

Station 83A & B, Location E 
Stations 84 A, B, C, D, E & F, 

Location E 
Stations 85 a, b, c, d, e, & f, 

Location E 
Stations No. 90 a Thru 93 d and 421 

thru 4226 
Stations 90 a Thru j 
Stations 91 a thru f 
Station 100, Location C, D & E 
Station No. 101, Location F, S, T & U 
Station 120, Locations E & V 
Station No. 121, Locations E & V 

( 10 stations) 
Station No. 123, Locations E & V 
Station No. 125, Location D 
Station No. 131, Location V 
Station No. 13la, Location E 
Stations No. 132 A and B, Location C 
Station No. 132a, Location E 
Stations Nos. 132b, c and d, 

Location E 
Stations Nos. 132a, b, c, and d, 

Location V 
Stations 132c and 132d, Location V 
Station 132 h, Locations D & E 
Station No. 132 A & B, Location V 
Station No. 132 a, Location E 
Station No. 132 B, C, and D, Location E 
Stations 133 and 134, Locations E and V 
Station No. 135, Locations E and V 
Station 141 a & b, Location E, V & Ef 
Station 142 a &,b; Location V 
Station 143, Location V 
Station #143, Location E 
Station #143+ Location E + 
Station 144 A Locations E, E~& V 
Station No. 144b, Locations E, E~ 

and V 
Stations 145 & 146, Locations E, E~ 

and V 
Stations #190 & #191, Location A 
Station #192, Location X 
Station No. 302, Location E & S 
Stations Nos. 421, 423 thru 429, 

4210 thru 4226, Locations C, D, 
E, N, P, Q, R, S & T 
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28-27 

28-27 

28-28 

28-28 
28-28 
28-30 
28-30 

28-31 
28-33 
28-33 
28-34 
28-35 
28-35 
28-36 

28-37 

28-38 
28-38 
28-39 
28-40 
28-40 
28-40 
28-40 
28-40 

28-41 
28-42 
28-42 
28-42 
28-43 

28-44 

28-45 
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28-83 

28-84 

28-85 

28-86 

28-87 

28-88 

28-89 

28-90 
28-91 

28-92 
28-93 
28-94 

29-01 
29-02 
29-03 
29-04 
29-05 

30-01 
30-02 
30-03 
30-04 

Stations Nos. 511, 512, 513, 5142, 
5141, 5151, 5152, 5161, 5162, 5163, 
Location E 

Stations No. 5171 thru 5174, 518, 
5182, Location s. 

Stations Nos. 519, 5192, Location W 
Station No. 59la and 59lb, Locations 

C & E 
Stations No. 593a, b, c, and d, 

Locations C & E 
Stations Nos. 6101 thru 6104, Locat-

ion E. 
Station No. 6105, Location S 
Stations Nos. 623b and 624b, Location s. 
Stations Nos. 625b, c, and 626b, c, 

Location T 
Station No. 623, Location S 
Stations Nos. 625 and 626a, Location T 
Station No. 771, Location E 
Station No. 772, Location V 
Station No. 773, Location C 
Station No. 775, Location A 
Stations 821, Site E 
Station 822, Site S 
Station 823, Site Q 
Station 824, Site P 
Station No. 825, Location E 
Station No. 826, Location S 
Stations #827, Location Q 
Station #828, Location P 

Scope 
Requirements 

SECTION 29 

STEEL TOWERS 

75 Ft. Steel Tower Foundation 
200 Ft. Steel Tower Foundation 
300 Ft. Steel Tower Foundation 

SECTION 30 

MISCELLANEOUS EQUIPMENT AND FURNISHINGS 

Scope 
Protection of Work 
Assembly 
Locations 
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28-50 

28-50 

28-50 

28-51 
28-52 

28-53 
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28-55 

28-56 
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29-l 
29-1 
29-3 
29-7 

30-1 
30-l 
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30-05 

30-06 

30-07 

30-08 

30-09 

30-10 

30-11 

Equipment and Furnishings: Infirmary 
Bldg. #112, Site E, Drawing No. 
2B-5411 

Equipment and Furnishings: Infirmary 
and Nurses Quarters Building No. 
117 and 118, Location B, Dwg. 
#2B-127 

Equipment and Furnishings: Bldg. No. 
232, Location B, Dwg. No. 2B-5133 

Equipment and Furnishings: All Mess 
Halls as Covered by these specific­
ations 

Equipment: Shop Building Dwg. No. 
2G-903 

P.X., Barber Shop & Post Office 
Bldg No. 204, Dwg No. 2B-176 

Fire and First Aid, Building, 
Dwg No. 2G-928 

-r-

30-1 

30-3 

30-4 

30-5 

30-5 

30-5 
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GC-I 

SECRET 

PART I 

GENERAL CONDITIONS 

CONDITIONS OF WORK - CONSTRUCTION 

CAUTION 
"This donunent contain~ informati•rn gflerting 
the National H~fen...- ol t~f' L:nikd ~tat•-. [ts 
tran~mls~ion or the di ... do~urt of its t'f11.1tr~,,,.; 

in an~ man~r tn Jn an.1uthorizl'd pn•on '" 
p•uhil.itt>rl and ma> r••"1l1 in Sf'\'t"Tf' , riminal 
few&ltiea 10ndcr i,;plic:il.iie Fcdl'ral LJv.,;." 

I-1 SITE INVESTIGATIONS AND REPRESENTATIONS - The 
Contractor acknowledges that he has satisfied himself as 
to the nature and location of the work, the general and 
local conditions, particularly those bearing upon trans­
portation, disposal, handling and storage of materials, 
availability of labor, water, and electric power, roads, 
uncertainties of weather, physical conditions at the site, 
the conformation and condition of the ground, the nature, 
quality and quantity of surface and subsurface materials 
to be encountered, the type of equipment and facilities 
needed preliminary to and during the prosecution of the 
work and all other matters which can in any way affect the 
work or the cost thereof under this contract. Any failure 
by the Contractor to acquaint himself with all available 
information concerning these conditions will not relieve 
him from responsibility for estimating properly the diffi­
culty or cost to successfully performing the work. The 
Government assumes no responsibility for any understanding 
or representations made by any of its officers or agents 
during or prior to execution of this contract unless (1) 
such understanding or representations are expressly stated 
in the contract and (2) the contract expressly provides 
that responsibility therefor is assumed by the Government. 
Representations made but not expressly stated and for which 
liability is not expressly assumed by the Government in the 
contract shall be deemed only for the information of the 
Contractor and the Government will not be liable or respon­
sible therefor. 

I-2 JOB CONDITIONS: 

a. camp Facilities - The Contractor shall furnish 
all labor, equipment, materials, tools and supplies for, 
and manage, operate and maintain the facilities including 
but not limited to housing, messing, commissary, medical 
services, first aid and emergency treatment and recreational 
facilities as are necessary to adequately meet the require­
ments of all authorized Government agencies. 

b. Other Facilities - The Contractor shall con­
struct, maintain and operate all other facilities necessary 
to conduct the operations of the entire project including 
utilities, laundry, transportation, communications, etc. 
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Existing utilities will be available to the Contractor, 
and the Contractor may repair existing disused utilities 
at his option. 

c. Trans¥ortat1on of E~ui~ment and Materials -
Except as specif !ca ly modlr!@d'o o Her piragrapns of 
these specifications, it shall be the Contractor's respon­
sibility to transport all equipment and materials used by 
him to the site. Existing roads built inside the area 
will be available to the Contractor. 

I-3 OPERATIONS: 

a. Warehouse, shop and office facilities and 
stockpile area will be provided by the Contractor. The 
Contractor may, with prior approval of the Contracting 
Officer, erect structures, install utilities and establish 
storage areas as may be necessary to prosecute the work 
under the contract, all to remain the property of the Con­
tractor and to be removed and the sites cleaned up to the 
satisfaction of the Contracting Officer upon completion 
of construction unless otherwise provided in writing. 
Government premises will be made available for use by 
the Contractor without cost whenever such use will not 
interfere with other Government uses. 

b. All operations of the Contractor, including 
storage of materials, upon Government premises shall be 
confined to areas authorized or approved by the Contract­
ing Officer. No unauthorized or unwarranted entry upon 
or passage through, or storage of disposal of materials 
shall be made upon the Government premises. The Contrac­
tor shall be liable for any and all damage caused by him 
to such Government premises. The Contractor shall hold 
and save the Government, its officers and agents free and 
harmless from liability of any nature or kind. 

c. Should the performance of the work require 
that the right of ingress and egress on properties not 
owned or controlled by the Government be secured, the Con­
tractor shall secure such license or easement and the costs 
incurred, if any, shall be borne by the Government. 

I-4 PRESERVATION OF EXISTING VEGETATION: 

a. The Contractor will preserve and protect 
all existing vegetation such as trees, shrubs and grass 
on or adjacent to the site which does not unreasonably 
interfere with construction as may be determined by the 
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Contracting Officer. The Contractor will be responsible 
for all unauthorized cutting or damaging of trees and 
shrubs, including damage due to careless or negligent 
operation of equipment, stockpiling of materials, or 
tracking of grass areas by equipment. 

b. care will be taken by the Contractor in fell­
ing trees authorized for removal to avoid any unnecessary 
damage to vegetation that is to remain in place. Any 
limbs or branches of trees broken during such operations 
shall be trimmed with a clean cut and painted with an 
approved tree pruning compound if required by the Con­
tracting Officer. The Contractor will be liable for or 
may be required to replace or restore at his own expense 
all vegetation that may be destroyed or damaged which has 
not been protected or preserved as required herein. 

I-5 LIABILITY FOR DAMAGES - The Contractor shall be 
responsible for all damages to persons or property, in­
cluding damages to underground property or underground 
utilities, which are indicated in the specifications or 
drawings or the existence of which are otherwise made known 
to the Contractor; that occur as a result of his fault or 
negligence in connection with the prosecution of the work, 
and shall be responsible for all materials delivered and 
work performed until completion and final acceptance of 
the construction. 

GC-II CONDITION'S OF WORK - ADMINISTRATION 

II-1 BONDS AND INSURANCE - The Contractor shall procure 
and thereafter maintain only such bonds and insurance in 
such forms and in such amounts and for such periods of time 
as the U. s. Atomic Energy Commission may require in writ­
ing; all as set forth in Article XIX of the contract. 

II-2 IDENTIFICATION OF EMPLOYEES - All employees of 
the Contractor or any of his subcontractors must be cleared 
by the Contracting Officer before being allowed entrance 
to the Project Site. After such clearance, each employee 
will be furnished with an identification badge or card 
which the employee must display at all times while within 
the limits of the area. The identification badges or cards 
will be furnished by the Government at no cost to the Con­
tractor, but the Contractor shall be responsible for their 
immediate return to the Contracting Officer upon release 
of an employee. 
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· GC-III ACCOMPLISHMENT OF WORK - CONSTRUCTION 

III-1 CHARACTER OF WORK AND MECHANICS - This work shall 
be executed in the best and most workmanlike manner by 
qualified, careful and efficient mechanics in strict accord­
ance with the drawings and specifications. 

III-2 BASE LINES AND GRADES - The Contractor shall 
make all necessary field surveys required to adapt con­
struction to terrain conditions; furnish all grades which 
are essential to the construction of the various items, 
and stake out the base lines of all items of construction 
at the construction site. The Contractor shall furnish 
all stakes, templates, platforms, equipment, ranges and 
labor that may be required in setting and cutting, or 
laying out any part of the work. The Contractor will be 
held responsible for the proper execution of work to such 
lines and grades, and all stakes or other marks shall be 
preserved by him until their removal is authorized by the 
Contracting Officer. 

III-3 DRAWINGS AND SPECIFICATIONS - Where no figures 
or memoranda are given, the drawings shall be accurately 
followed according to scale. In any case of discrepancy 
in the figures on the drawings, the matter shall be im­
mediately submitted to the Contracting Officer without 
whose decision said discrepancy shall not be adjusted by 
the Contractor, save only at his risk; and in the settle­
ment of any complications arising from such adjustment, 
the Contractor shall bear all expense involved. In case 
of differences between the drawings and specifications, the 
specifications shall govern. Where specifications or 
standards of the Federal Government; technical societies 
or testing organizations are included in these specifica­
tions by reference the latest revision to such specifiea­
tions or standards shall govern. 

III-4 INSPECTION - As set forth in Article III of 
the contract, the work shall be conducted under the gen­
eral directions of a responsible representative of the 
Contractor and i~ subject to inspection by his appointed 
inspectors to insure strict compliance with the terms of 
the contract, and with the provisions of the drawings and 
specifications as approved by the Commission. No in­
spector is authorized to change any provision of the draw­
ings or specifications without authorization of the Com­
mission, or its authorized representative, nor shall the 
presence or absence of an inspector relieve the Contractor 
from any requirements of the contract. 
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III-5 CONNECTIONS INTO UTILITY SYSTEMS AND CLOSING 
STREETS - All operations of the Contractor requiring connec­
tion Into or disconnection from the existing utility distri­
bution or collection systems, fire alarm or other alarm sys·­
tema or closing of streets shall be performed in accordance 
with instruct!ons obtained from the Contracting Officer. 

III-6 REQUIREMENTS FOR SUNDAY, HOLIDAY AND NIGHT 
WORK: -

a. The Contractor shall furnish sufficient 
forces, construction plant and equipment; and shall work 
such hours, including night shifts, overtime operations 
and Sunday and holiday work, as may be necessary to in­
sure prosecution of the work in accordance with the 
approved progress schedule. If, in the opinion of the 
Contracting Officer, the Contractor falls behind the 
progress schedule, the Contractor shall take such steps 
as may be necessary to improve his progress and the 
Contracting Officer may require him to increase the num­
ber of shifts, and/or overtime operations, day or work 
and/or the amount of construction plant. 

b. Failure of the Contractor to supply the 
requirements of the Contracting Officer under this pro­
vision shall be grounds for determination by the Con­
tracting Officer that the Contractor is not prosecuting 
the work with such diligence as will insure completion 
within the time specified. Upon such determination, the 
Contracting Officer may terminate the Contractor's right to 
proceed with the work or any separable part thereof, in 
accordance with the termination Article of the contract. 

IIJ-7 SUSPENSION OF WORK - The Contracting Officer 
may order tfie Contractor to suspend all or any part of 
the work for such period of time as may be determined by 
him to be necessary or desirable for the convenience of 
the Government. Unless such suspension unreasonably 
delays the progress of the work and causes additional 
expense or loss to the Contractor, no increase in con­
tract price will be allowed. In the case of suspension 
of all or any part of the work for an unreasonable length 
of time causing additional expense or loss, not due to 
the fault or negligence of the Contractor, the Contract­
ing Officer shall make an equitable adjustment in the 
contract price and modify the contract accordingly. An 
equitable extension of time for the completion of the 
work in the event of any such suspension will be allowed 
the Contractor, provided, however, that the suspension 
was not due to the fault or negligence of the Contractor. 
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III-8 SAFETY AND FIRE PROTECTION: 

a. The Contractor shall take all steps and 
all precautions to protect health and to minimize 
danger from all hazards to life and property, and shall 
make all reports and permit all safety inspections of 
work being performed under the contract as are/or may 
be provided for in safety regulations entitled "Atomic 
Energy Commission - Safety Regulations, 11 as same may 
be hereinafter revised (on file in the office of the 
Commission), or as the Commission may direct pursuant 
thereto. In the event the Contractor fails to comply 
with said 11Atomic Energy Commission - Safety Regula­
tions 11 or with said directions of the Commission, the 
Commission, without prejudice to any other rights of 
the Government, may issue an order stopping all or any 
part of the work; thereafter, a start order for resump­
tion of work may be issued at the discretion of the 
Commission. The Contractor shall make no claim for 
compensation or damages by reason of, or in connection 
with, such work stoppage. 

b. First-Aid Field Stations - On all pro­
jects employing up to 300 persons, in a concentrated 
area, a first-aid field station shall be established. 
First-aid field stations shall provide a minimum of 
100 square feet of floor space with provisions for 
adequate light, heat, and water; walls and ceilings, 
except for aluminum buildings, shall be covered with 
nontoxic white or off-white paint, the floor shall be 
of impervious construction and the exterior shall dis­
play appropriate insignia. Adequate directional signs 
shall be established on the project. First-aid field 
stations may be of the portable type so that they may 
be moved from one location to another to meet the needs 
of various working groups. At least one station sh.all 
be located at each work site and shall be adequately 
equipped as determined by the supervising physician. 

c. First-Aid Attendants - All first-aid shall 
be administered and all field stations manned by com­
petent and adequately trained first-aid attendants sub­
ject to the approval of the supervising physician. First­
aid attendants will be limited to such first-aid field 
treatments as may be directed by the supervising physician. 
First-aid attendants shall promptly and properly transfer 
to a hospital all persons suffering other than minor in­
juries. First-aid attendants shall promptly arrange to 
have all persons suffering from other than minor injuries 
placed under the care and treatment of a qualified 
physician. 
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d. Operation of Stations - Each first-aid 
station shall be under the supervision of a qualified 
physician, who will issue instructions regarding operat­
ing practices 1 procedure and equipment for stations under 
his supervision. Ambulance service or facilities as 
well as adequate means of communication as determined by 
the supervising physician shall be provided. 

III-9 TESTS OF PRESSURE VESSELS - Any boilers or 
other pressure vessels furnished by the Contractor under 
these specifications which will be operated at pressure 
of 15 pounds per square inch or greater shall be deliver­
ed bearing a certificate of shop inspection by a reputable 
testing agency. After installation and prior to acceptance 
by the Government such boilers and pressure vessels will 
be tested in a manner which is the standard practice 
for such tests. 

All boilers or pressure vessels which will be operated at 
pressures of 15 pounds per square inch or greater and will 
be used by the Contracter in his operations in the pro­
ject area will be similarly tested, approved and certified 
before being brought on the project and shall be tested 
annually thereafter. 

III-10 TESTS OF INSTALLATIONS - All work on the Project 
involving utilities or other installations will be tested 
as required to assure conformance with the drawings and 
specifications as approved by the Commission. Operating 
units shall be tested as required to assure proper opera­
tion. Rough-in tests of utilities shall be performed be­
fore the installation is concealed in the walls, floors, 
or otherwise and before the service is connected into the 
distribution or collection systems. All such preliminary 
tests shall be performed in the presence of a responsible 
representative of the Contractor as provided for in the 
Contract. Final tests of the installations will be ma.de 
in connection with the inspection for acceptance of the 
construction and shall be performed in the presence of 
representatives of the Contracting Officer. The final 
tests will govern and deficiencies which may develop be­
tween the time of the rough-in test and the final test 
will be corrected prior to final acceptance. 

GC-IV 

IV-1 

ACCOMPLISHMENT OF WORK - ADMINISTRATION 

MATERIALS AND EQUIPMENT: 

a. Shop Drawings - The Contractor shall check 
and approve all shop and working drawings in connection 
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with construction work to assure conformance with approved 
drawings and specifications. If approved, approval shall 
be indicated on each copy by appropriate stamp and date. 
Copies of all approved shop or working drawings shall 
be made available to the Contracting Officer. 

b. Fixtures and Equipment Data - On completion 
of the construction, the Contractor shall deliver to the 
Contracting Officer copies of manufacturers' catalog 
data covering all fixtures and mechanical equipment in­
stalled in the buildings. The manufacturer's catalog 
data shall include full identification of the equipment 
or fixture, capacities, current characteristics, dimen­
sions, and identification of replacement parts. Operating 
instructions for installed equipment shall be furnished 
and conspicuously mounted by the Contractor at places 
designated by the Contracting Officer. 

c. Samples - If the Contracting Officer re­
quires that the Contractor submit for prior approval 
samples of materials proposed for use in the work cover­

Eri by the contract, the Contractor shall make no commit­
ments for such materials until the submitted samples 
has been approved by the Contracting Officer. 

d. Standard Stock Articles - All materials, 
supplies and articles l'urnlsfied shall, wherever practic­
able, be standard products of recognized, reputable ma.nu-· 
facturers. Any changes required in the details and dimen­
sions indicated on the drawings, for the substitution of 
standard products other than those provided for, shall be 
properly made as approved by the Contracting Officer. 

e. Standard Tests, Qualities and Guarantees: 

(1) All materials, supplies and parts 
and assemblies thereof entering into the work to be done 
under these specifications shall be tested as specified 
herein, or, if not specified, in conformity with Article 
III of the contract and according to the best modern 
approved method for the particular type and class of 
work. 

(2) Unless otherwise authorized or 
directed, where standard published specifications of 
recognized authorities or organizations are specified, 
the· latest revisions of such specifications current at 
the time the work is executed shall govern. 
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(3) In accordance with Article XXXIII 
of the contract, all materials, supplies and articles 
incorporated in the permanent structures shall be of the 
highest grade, free from defects and imperfections, of 
recent manufacture, and unused (unless used articles 
are furnished by the Government). Workmanship shall be 
of the highest grade and in accordance with the best 
modern standard practice. 

(4) The Contractor shall cause to be 
furnished guarantees against any failure, in proper use 
or operation, caused by omissions of material, defective 
material, workmanship or design, for a period of one year 
from the date of final acceptance of the completed work, 
all machinery and equipment, parts and assemblies there­
of (except equipment and for machinery furnished by the 
Government) for which guarantees are customarily furnish­
ed in the t~ade, or for machinery and equipment of special 
design, for which detail designs or requirements are not 
prescribed in the specifications. 

f. Preference for Domestic Articles - Because 
the materials listed below or the materials from which 
they are manufactured, are not mined, produced, or manu­
factured, as the case may be, in the United States in 
sufficient and reasonable available commercial quantities 
and of a satisfactory quality, their use in the work here­
in specified (subject to the requirements of the specifica­
tions) is authorized without regard to the country of 
origin: 

Asbestos 
Chromium 
Clay, English ball 
Clay, English china 
Copper, natural -

nickel alloy 
Cork 

Jute 
Kaurigum 
Lac 
Nickel 
Oil, chinawood 

(tung oil) 
Platinum 

Rubber 
Silk 
Sisal 
Tip. 
Wood, Balsa 
Wood, Teag 

Articles, materials, or supplies manufactured in the 
United States and containing mercury, antimony, tungsten, 
or mica of foreign origin may be used (subject to the re­
quirements of the specifications) in the work herein speci­
fied because such manufactured articles, materials, or 
supplies, have been manufactured in the United States sub­
stantially all from articles, or supplies mined, produced, 
or manufactured, as the case may be, in the United States. 
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IV-2 REPORTS: 

a. Progress Charts - The Contractor shall with­
in five (5) days after date of commencement of work pre­
pare and submit to the Contracting Officer for approval 
a practicable schedule, showing the order in vhich he pro­
poses to carry on the work, the date on which he will 
start the several salient features (including procurement 
of materials, plant and equipment) and the contemplated 
dates for completing the same. The schedule shall be in 
the form of a progress chart to indicate the percentage 
completed at any time. The chart shall be corrected at 
the end of each month and delivered to the Contracting 
Officer. 

b. Records and Books of Account - The Con­
tractor shall keep records and books of accounts at a 
place mutually agreeable, showing the actual cost to it 
of all items of labor, materials, equipment, supplies, 
services, and other expenditures of whatever nature of 
which reimbursement is authorized under the provisions of 
this contract and as prescribed in Article VIII of the 
contract. As further prescribed in Article VIII, the 
Commission shall at all reasonable times be afforded 
access to such records and books of account. 

c. Fiscal Reports - The Contractor shall 
make such fiscal reports to the Commission with respect 
to activities under this contract as the Commission may 
require from time to time, such reports to be in the 
form prescribed by the Commission. 

d. Breakdown Estimate: 

(1) Prior to the execution of the contract 
or modifications thereto, the Contractor shall submit to 
and obtain approval of the Contracting Officer or his 
duly authorized representative a breakdown estimate in 
duplicate. This breakdown estimate shall include indivi­
dual items and shall be in sufficient detail to show 
approximate quantities and type, kind, character of work, 
material and equipment involved. The individual quanti­
ties and cost estimates are approximate only and changes 
may be requested in the work items by means of directives 
without formal modification of the contract, except that 
for changes which materially increase or decrease the 
scope of the work to be performed; there will be an adjust­
ment in the payments to be ma.de to the Contractor in ac­
cordance with Article XIII of the contract. 
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(2) Each item of the breakdown esti­
mate shall include all overhead, profit and other costs 
pertaining thereto; such costs are not to be itemized 
or priced separately. 

(3) The Contracting Officer or his author­
ized representative shall have the right to revise the 
breakdo"Wl'l. estimate submitted as in his judgment may be 
required to make the several items included in the de­
tailed estimate conform to their true value. 

e. Purchase Orders - The Contractor shall 
furnish the Contracting Officer with copies o.f all 
purchase orders for equipment and materials to be in­
corporated in the permanent construction. Each purchase 
order shall indicate clearly the promised date (3) of 
shipment, point (s) of shipment, articles to be furnished, 
and unit prices. Shipping times snecified on purchase 
orders such as, 11 soon as possible, 11 11a t once," 11 1mmediately11 

and 11 rush, 11 will not be acceptable to the Contracting 
Officer. In the event that any delivery shown is not 
acceptable to the Contracting Officer, the Contrac·tor will 
be required to take immediate steps to obtain the articles 
from a source offering suitable delivery. 

f. Equipment and Operating Systems - At the re­
quest of the Contracting Officer, the Contractor will pro­
vide information relative to description and costs of 
equipment and operating systems furnished and/or installed 
under·this contract. 

IV-3 PAYMENTS - Payments will be made as provided in 
Article VI of the contract. Unless otherwise authorized in 
writing by the Contracting Officer the items of work for 
which payments will be made shall be limited to those listed 
and enumerated in the contract. 

IV-4 SUBCONTRACTORS - The Contractor shall not sub­
contract any ot the work he is obligated to perform under 
this contract except as authorized in writing by the Com­
mission. The Contractor will provide the Contracting 
Officer, in writing with names of all subcontractors 
authorized for the work, together with the extent and char­
acter of the work to be done by each subcontractor. The 
Contractor or subcontractor shall, within seven (7) days 
after the executing of any subcontract, deliver to the Con­
tracting Officer an affidavit setting forth the name and 
address of his subcontractor and a summary description of 
the precise work subcontracted. If, for sufficient reason, 
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at any time during the progress of the work the Contract­
ing Officer determines that any subcontractor is incompe­
tent or undesirable, he will notify the Contractor 
accordingly and immediate steps will be taken for can­
cellation of such subcontract. Subletting by subcontrac­
tors shall be subject to the same regulations. Nothing 
contained in this contract shall create any contractual 
relationship between any subcontractor and the Government. 

GC-V COMPLETION OF WORK 

V-1 POSSESSION PRIOR TO COMPLETION - The Government 
shall have the right to take possession of or use any 
completed or partially completed part of the work. Such 
possession or use shall not be deemed an acceptance of 
any work not completed in accordance with the contract. 
If such pridr possession or use by the Government delays 
the progress of the work or causes additional expense to 
the Contractor, an equitable adjustment in the payments 
to be made to the Contractor and/or the time of completion 
will be made and the contract shall be modified in writing 
accordingly. 

V-2 CLEANING UP - The Contractor shall at all times 
keep the construction area, including storage areas used 
by him, free from accumulations of waste material, slash 
or rubbish and prior to completion of work, remove any 
rubbish from and about the premises and all tools, 
scaffolding, equipment, and materials not the property 
of the Government. Upon completion of the construction, 
the Contractor shall leave the vork and premises in a 
condition satisfactory to the Contracting Officer. 

V-3 FINAL EXAMINATION AND ACCEPTANCE - As soon as 
practicable after the completion of the entire work or 
any divisible part thereof as may be designated in the 
specifications, a thorough examination thereof will be 
made by the Contracting Officer at the site of the work. 
If such work is found to comply fully with the require­
ments of the contract, it will be accepted and final 
payment therefor will be made in accordance with Article 
VI of the contract. 
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PART II 

SPECIAL CONDITIONS 

SC-1 SCOPE OF THE WORK: The work and services to be 
performed under this contract, as set forth in Article 
III of the contract, shall include the following: 

a. Reconnaissance, Study and Report of Project: 
The Contractor shall make a pre11Iii!riary field recon­
naissance and study of the Proving Ground site and shall 
prepare a resultant report covering development plans, 
utilities, structures, and comprehensive recommendations 
for a definite construction program with a time schedule 
and cost estimates coordinated with the program. 

b. Engineering, Design and Inspection: 

1. The Contractor shall make all necessary 
topographical and other surveys (except real estate or 
boundary surveys) and maps and make or have caused to be 
made all necessary subsurface investigations. The Con­
tractor shall prepare for the approval of the Commission 
preliminary studies, sketches, layout plans, investiga­
tions, recommendations and reports; and estimate of cost 
of proposed construction items and utilities and appur­
tenances thereto. 

2. After approval by the Commission of pre­
liminary plans, sketches or drawings, the Contractor 
shall prepare detailed working drawings and specifications 
in accordance with Commission or Governmental standards. 

3. The Contractor shall prepare cost and 
material estimates based on the approved drawings and 
specifications. 

4. The Contractor shall provide a Resident 
Engineer and other necessary personnel to supervise and 
inspect the construction work to see that all work is per­
formed in accordance with the approved plans and specifica­
tions. 

5. The Contractor shall prepare record draw­
ings to show construction as actually accomplished. These 
drawings shall be prepared by revising construction draw­
ings, or where drawings cannot be satisfactorily revised, 
by preparation of new drawings. 
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6. The Contractor shall maintain at his 
central ofI'ice a complete and adequate staff for the 
engineering and design of the project, together with 
the necessary procurement, purchasing, expediting and 
other special services required. 

7. The Contractor shall prepare a Completion 
Report for the Project within 90 days after completion 
of test operations. 

c. Construction Work: The work to be performed 
under this contract consists of furnishing all plant, 
materials, equipment, supplies, labor and transportation, 
including fuel, power, and water (except any materials, 
equipment, utility or service, if any, specified herein 
to be furnished by the Government), and performing all 
work as required by Article III of the contract and all 
modifications thereof in strict accordance with the 
specifications, schedules and drawings, all of which 
are made a pa.rt hereof, and including such detail draw­
ings as may be furnished from time to time during the 
construction in explanation of said drawings. The prin­
cipal features of the work are as follows: 

1. Ground improvements, including roads, 
area paving, airfields, earth stabilizing, surface 
drainage, dust control and field work. 

2. P. o. L. (Fuel) facilities. 

3. Fresh and salt water facilities and dis-
tribution systems. 

4. Sanitary sewage systems. 

5. Electric generating and distribution systems. 

6. Communication systems. 

7. Control and signal systems. 

8. Piers, approaches and causeways. 

9. Scientific structures and appurtenances. 

10. Buildings and other structures and appur­
tenances other than scientific structures or military 
structures. 
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a. Work for structures (including Scientific 
Structures) under these specifications shall be complete 
in all details as shown on the drawings, including earth 
work, concrete, masonry, steel, miscellaneous metalwork, 
insulation, roofing, electrical, carpentry and related 
work, painting, dehumidification, ventilation, refrig­
eration, plumbing, machinery and equipment, and all other 
work shown or required to complete the project. 

SC-2. WORK NOT INCLUDED: The following items of work are 
not included in the work to be performed under these speci­
fications and the accompanying drawings. 

a. Military Structures: Plans and specifications 
for Military Structures, as so defined in the contract and 
as distinguished from Scientific Structures and structures 
other than Militllry or Scientific, have been or will be 
prepared by or for the U. s. Army, U. s. Navy and u. S. 
Air Forces respectively. 

b. Facilities on Island 11A 11
: Plans and specifica­

tions for facilities on !siarid "A 11 exclusive of Scientific 
structures and the Loran building, are contained in 
11Specifications for Construction of Facilities on Island 
11A11 for The United States Atomic Energy Commission 11 dated 
March 15, 1950, as amended, and drawings accompanying that 
specification. 

SC-3. LOCATION: The site of the work contemplated under 
these specifications is located on tne Eniwetok Atoll of 
the Marshall Islands in the Pacific Ocean. 

SC-4. COMMENCEMENT AND COMPLETION: Commencement and com­
pletion of the various work Items shall be in accordance 
with the schedules contained in the appendices to the con­
tract. 

SC-5. CONTRACT DRAWINGS AND SPECIFICATIONS: 

a. The drawings accompanying these specifications 
are to be found in Appendix "A" to these specifications. 
Where 11 as shown", 11as indicated", 11as detailed 11

, or terms 
of similar import are used, it shall be understood that 
reference to these drawings is made unless otherwise stated. 
Drawings are the property of The United States Atomic 
Energy Commission, and shall not be used for any other pur­
pose other than that contemplated by the specifications. 
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b. In addition, work shall conform to supplemental 
sheets which may be issued to approved shop drawings and 
to approved manufacturer's erection and/or detail draw­
ings, insofar as they do not conflict with the above men­
tioned contract drawings. 

c. The specifications and accompanying drawings 
are complementary. Work called for in either of them 
shall be executed the same as if called for by both. 
Errors or inconsistencies in the specifications and/or 
drawings or the omission from them of work or information 
necessary to the proper completion of the project shall 
be reported immediately to the Engineer and his instruc­
tions obtained before the work proceeds. 

sc-6. AUTHORITY OF ENGINEER: 

a. The Engineer shall have the authority to 
establish lines, grades and controls for construction, 
and to inspect all work for quality and for compliance 
with plans and specifications. 

b. The Engineer shall decide, within the provi­
sions of the contract, all questions· which may arise con­
cerning the quality or acceptability of work performed. 
He shall have the right to reject materials and workman­
ship which he judges to be defective or not 1n compliance 
with the plans and specifications, and to require their 
correction. 

c. When the terms 11as directed", 11as requ1red 11
, 

"approved 11
, or words of similar import are used, it shall 

be understood that the direction, requirement or approval 
of the Engineer shall be obtained before work proceeds. 

sc-7. GOVERNMENT FURNISHED MATERIALS OR EQUIPMENT: 

a. Under the terms of Article XXIX of the contract, 
the Contractor may procure from the Armed Forces for use 
in the vork such items of equipment, supplies and material 
as he deems practical and feasible; and may utilize in 
the work military aircraft, ships, boats and vehicles of 
the Armed Forces where he judges the use of such transpor­
tation to be practical and feasible. Items of equipment 
to be furnishe~ by the Armed Forces shall be so noted on 
the drawings. 

b. The Commission reserves the right to furnish 
any materials, equipment, tools or services necessary 
for the completion of the work. 
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sc-8. CHANGES IN WORK: The Commission may at any time 
by a written order, require changes be ma.de to the spec­
ifications and/or drawings, change the location of the 
work, omit certain work and/or require additional work. 

SC-9. DISPOSAL OF EXISTING INSTALLATIONS: · Construction 
covered by these specifications Involves demolition, 
removal or salvage of existing construction. Structures, 
including Quonset buildings, concrete slabs on earth, 
and all other existing installations shall be demolished 
and removed as required by the new construction, and 
waste materials therefrom disposed of in a manner ap­
proved by the Contracting Officer. Existing Quonset 
buildings, at the Contractor's option, may be removed, 
repaired as required and relocated for warehousing 
uses or other uses approved by the Contracting Officer; 
and such buildings shall remain the property of the Govern­
ment. The work shall include renovating and repairing 
certain other installations; the number and location of 
such installations and the extent of the repairs thereto 
to be determined by the Contracting Officer. 

sc-10. SECURITY MEASURES: 

a. Work in Classified Areas: All Contractor's 
employees shall require a clearance and identification 
badge or card as provided in paragraph GC-II-2 of the 
General Conditions. 

b. Safeguarding Classified P~operty, Materials 
and Documents: Special measures shall be taken by the 
Contractor in the protection of an accounting for classi­
fied materials, in accordance with applicable regulations 
and policies of the Commission. 

SC-11. RATES OF WAGES: The wages or salaries to be paid 
employees on thls project, as determined by the Secretary 
of Labor to be prevailing for the corresponding classes 
of employees employed on projects of a character similar 
to the contract work in the pertinent locality, shall be 
as set forth 1n Exhibits A, B and C below. Rates of 
wages shall be subject to revision as determined by the 
Secretary of Labor to conform to changes in prevailing 
conditions, subject to subsequent approval of the 
Contracting Officer. 
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EXHIBIT A 

WAGE SCHEDULE FOR MANUAL WORKERS - OVERSEAS CONSTRUCTION 

CLASSIFICATION AND RATES - MANUAL - OVERSEAS 

Weekly rates shown are for a 48-hour work week 
based on hourly rates with premium of time and 
one-half for hours worked over 40 per week and 
8 per day. 

Hourly 48-hour 
Clansification Rates Weeklz Rates 

La.borer, General or Construction 
(not otherwise classified) $1.20 $62.40 

Helper, Trades not specified 1.30 67.60 
Pipe Layer, Utility 1.375 71.50 
Asphalt Workers 1.40 72.80 
Marine Deckhand 1.40 72.80 
Truckdriver, Dump-Truck (4-8 

72.80 Cubic Yard) 1.40 
Warehouseman 1.40 72 .so 
Air Compressor Operator 1.50 78.00 
Apprentice Engineer 1.50 78.00 
Carpenter Helper 1.50 78.00 
General Helper 1.50 78.00 
Jackhammer Operator 1.50 78.00 
Rigger Helper 1.50 78.00 
Tire and Lube Man 1.50 78.00 
Concrete Mixer Operator 

(Under 1 Cµbic Yard) 1.60 83.20 
Marine Operator, Small Craft 1.60 83.20 
Mechanic, Helper 1.60 83.20 
Piledriver, Helper 1.60 83.20 
Powderma.n 1.60 83.20 
Pump Operator 1.60 83.20 
Truck Driver, Dump Truck 

(Over 8 Cubic Yards) 1.60 8~.20 
Fork Lift Operator 1.625 8 .50 
Distributor, Bituminous Surface 1.65 85 .80 
Electrician, Helper 1.70 88.40 
Plumber Helper 1.70 88.40 
Steamfitter Helper 1.70 88.40 
Asbestos Worker 1.75 91.00 
Blacksmith l.75 91.00 
Carpenter 1.75 91.00 
Cement Finisher 1.75 91.00 
Concrete Mixer Operator 1 Cubic 

Yard and over 1.75 91.00 
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Classification 

Glazier 
Gunite Operator 
Ironworker, Reinforcing 
Painter, Brush 
Roller Opera tor 
Sheet Metal Worker 
Marine Engineman 
Rigger 
Trenching Machine Operator 
Asphalt Crusher and Plant Operator 
Driller 
Generating Plants 
Hoist Operator, 1 and 2 Drums 
Machinist 
Mechanic 
Mechanic, Heavy Equipment 
Operator, Asphalt Road Mixer 
Piledriverman 
Tractor Operator, over 40 H.P. 
Welder 
Operator, Distilling Equipment 
Cement Floor Finishing Machine 

Operator 
Marine Operator, Large Craft 
Scraper Operator, carryall 
Boilermaker 
Ironvorkers, Structural 
Motor Grader, Patrol (any type 

blade) 
Painter, Spray 
Painter, Structural Steel Erected 

Swing Stage 
Piledriver Operator 
Roofer 
Welder, Certified 
Electrician, General 
Hoist Operator, 3 or more drums 
Lineman 
Operator, Heavy Equipment (3/4 

Cubic Yards and Under) 
Plasterer 
Plumber 
Steamfitter 
Operator, Heavy Equipment (Over 

3/4 Cubic Yards) 
Bricklayer 
Tile Setter 
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Hourly 
Rates 

$1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.775 
1.80 
1.80 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 

1.875 
1.875 
1.875 
l.95 
1.95 

1.95 
1.95 

1.95 
1.95 
1.95 
1.95 
2,00 
2.00 
2.00 

2.00 
2.00 
2.10 
2.10 

2.15 
2.20 
2 .20 

48-hour 
Weekly Rates 

$91.00 
91.00 
91.00 
91.00 
91.00 
91.00 
92.30 
93.60 
93.60 
96.20 
96 .20 
96.20 
96.20 
96 .20 
96.20 
96 .20 
96.20 
96.20 
96 .20 
96 .20 
96 .20 

97 .50 
97 .so 
97 .50 

101.40 
101.40 

101.40 
101.40 

101.40 
101.40 
101.40 
101.40 
104.00 
104.00 
104.00 

104.00 
104.00 
109.20 
109.20 

111.80 
114.40 
114.40 
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Classification 

Electrician, Cable Splicer 
Diver 

Hourly 
Rates 

$2 .so 
3.00 

48-hour 
Weekly Rates 

$130.00 
156.00 

FOREMAN'S DIFFERENTIALS 

Sub-Foreman (Lead Man) 
Foreman 
General Foreman 

.125¢ per hour over Journeyman 

.25¢ per hour over Journeyman 

.50¢ per hour over Journeyman 

Contract Completion Payment - Upon satisfactory completion 
of an agreed period of employment an amount, at the rate 
of $25.00 per week will be paid to all overseas manual 
workers. 

EXHIBIT B 

SALARY AND WAGE SCHEDULES FOR NON-MANUAL WORKERS -
OVERSEA 

Salary and Wage Schedules - Overseas 

Weekly rates shovn for employees in Groups I through X are 
based on a forty-eight (48) hour week with time and one­
half premium for hours in excess of eight (8) worked per 
day, or in excess of forty (40) worked each week. The 
weekly rate for employees in Groups XI through XIX is 
based ~n a forty-eight (48) hour work week. Employees 
in Groups XI through XVII will be :paid premium pay for 
hours worked in excess of eight (8) per day or forty­
eight (48) per week in accordance with the following 
table: 

Groups XI through XIII . . . 1-1/4 times the 
basic hourly 
rate 

Groups XIV • . . . • . • . . l times the 
basic hourly 
rate 

Group XV • . . . • . • . . . 3/4 times the 
basic hourly 
rate 

******** 
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48 Hr. 
WeeklY' 

Group Hourly Rates Rates 
No. Job Classifications Minimum Maximum Minimum Max!:num 

I Bus Boy $1.10 $1.20 $57 .20 $62.40 
Dish Washer 
Housekeeper 
Janitor 
Kitchen Helper 
Waiter 
Washer, Laundry 

II Head Dish Washer 1.15 1.35 59,80 70.20 
Office Machine Operator 

III Barber 1.20 1.40 62.40 72.80 
Cobbler 
Firefighter 
Guard 

r:v Clerk 1.25 1.45 65.00 75.40 
Material Checker 
Messenger-Driver 
Stenographer 
Telephone Operator 

v Chainman 1.35 1.55 70.20 80.60 
Head Waiter 
Second Cook 

VI Blueprint Operator 1.45 1.65 75.40 85 .80 
Bookkeeper 
Chief Telephone Operator 
Dietician 
Secretary 
Senior Clerk 
Storekeeper 
Timekeeper 
Guard Seargent 

VII Baker 1.50 1.80 78.00 93.60 
Butcher 
First Cook 
Fire Chief 

VIII Chief Clerk 1.55 1.85 80.60 96.20 
First Aid Man 
Nurse 
Steward 
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I Group Hourly Rates 48 Hr. 
Weekly 
Rates 

No. Job Classifications Minimum Maximum Minimum Maximum 

IX Instrumentman $1.60 $1.85 $83.20 $96.20 

x Laundry Foreman 1.65 1.90 85 .80 98.80 

XI Assistant Safety 
Engineer 91.00 104.00 

XII Accountant 93.60 109 .20 
Assistant Auditor 
Assistant Personnel Manager 
Assistant Recreation Director 
Assistant Security Officer 
Guard Captain 
Head Nurse 
Inspector 
Reproduction Engineer 
Store Manager 
Draftsman 

XIII Assistant Office Manager 104.oo 119.60 
Chef 
Test-Inspector Engineer 
Recreation Director 
Assistant Camp Manager 
Club Manager 

XIV Computer 119.60 139.88 
Auditor 
Chief Timekeeper 
Safety Engineer 
Senior Accountant 
Senior Draftsman 
Assistant Engineer 
Engineering Area Supervisor 
Chief of Party 
Security Officer 

Senior Engineer 
Assistant Controller 

135 .20 156.00 

camp Manager 
Chief Auditor 
Office Manager 
Personnel Manager 
Superintendent 

a. Marine Equipment 
b. Transportation 
c. Warehouse 

Assistant Service Operations Manager 
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Weekly 
I Group Hourly Rates 48-Hour Rates 

No. Job Classifications Minimum Maximum Minimum Maximum 

XVI Assistant Resident 
Manager $150. 00 $180.00 

Principal Engineer (Technical) 
Port Captain 
Superintendent 

a. Building and Maintenance 
b. Excavation and Grading 
c. Mechanical 
d. Surfacing Plants 
e. Utilities - Construction 
f. Utilities (Operations) 
g. Distillation Plants 
h. Power Plants 

XVII Controller 160.00 190.00 
Principal Engineer (Department Head) 
Service Operations Manager 
Assistant Engineering Manager 
Assistant Construction Manager 

* * * * 
Professional, Executive, Administrative Personnel receive 
no overtime compensation. 

Weekly 
Group Hourly Rates 48-Hour Rates 
No. Job Classification Minimum Maximum Minimum Maximum 

XVIII Dentist 
Doctor 

XIX Area Superintendent 

xx Chief Medical Officer 

XX.I Construction Manager 
Engineering Manager 
Resident Manager 
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180.00 210.on 

230.00 230.oc 

220.00 250.00 



I EXHIBIT C 

SALARY AND WAGE SCHEDULES - LOS ANGELES AREA 

Classification 

Weekly Rated Employees 

Messenger - Office 
Messenger - Outside - Driver 
File Clerk · 
Typist Clerk 
Receptionist - Operator 
Stenographer 
Clerk 
Bookkeeper 
Secretary 
Senior Clerk 
Accountant 
Secretary to Executive 
Store Clerk (Property) 
Receiving Clerk 
Chief Clerk 
Expediter 
Chief Payroll Clerk 
Auditor- Assistant 
Buyer 
Auditor 
Senior Accountant 
Employment Interviewer 
Recruiter 
Security Assjatant 
Chief Warehouseman 
Chief Auditor 
Chief Expediter 
Safety Engineer 
Assistant Engineer 
Instrument Engineer 
Inspectors 
Assistant Personnel Manager 
Computer 
Testing Engineer 
Assistant Purchasing Agent 
Senior Security Assistant 
Off ice Manager 
Chief In spec tor 
Field Engineer 
Office Engineer 
Purchasing Agent 

Rate Range 40-Hour Week 
Minimum. Maximum 
Per Week Per Week 

$ 40.40 
46.oo 
46. 00 
46.oo 
46.oo 
46.oo 
46.oo 
52.00 
52.00 
52.00 
58.40 
58.40 
58.40 
58.40 
58.40 
66.oo 
66.oo 
66.oo 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
92.30 
92.30 
92.30 
92.30 
92.30 
92.30 
92.30 
92.30 
92.30 
92.30 
92.30 
92.30 

115.40 
115.40 
115.40 
115.40 
115.40 

$ 46. 00 
54.20 
54 .20 
54,20 
57 .70 
57.70 
57.70 
63.50 
63.50 
63,50 
75.00 
75.00 
75.00 
75.00 
80.00 
92.30 
92.30 
92.30 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
115.40 
115.40 
115.40 
115.40 
115.40 
115.40 
115.40 
115.40 
115.40 
115.40 
115.40 
115.40 
138.50 
138 .50 
138.50 
138.50 
138.50 
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Rate Ra.nse 40-Hour Week 
Classification Minimum Maximum 
W~ekl~ Rated EmEloiees Per Week Per Week 

Assistant Controller $ 115.40 138.50 
Assistant Security Officer 115.40 138.50 
Personnel Manager (Honolulu, 

T .H.) 115.40 138.50 
Personnel Manager, L.A. 115.40 138.50 
Administrative Assistant 127.00 138.50 
Chief Specification Engineer 127.00 138.50 
Chief Estimator 127.00 138.50 
Senior Arch. Designer 127.00 138.50 
Chief Instrument Service 127.00 138.50 
Controller 127.50 150.00 
Security Officer 138.50 161.50 
Site Planner 138.50 161.50 
Chief Industrial Engineer 138.50 161.50 
Chief Sanitary Engineer 138.50 161.50 
Chief Civil Engineer 138.50 161.50 
Chief Electrical Engineer 138.50 161.50 
Chief Mechanical Engineer 138.50 161.50 
Chief Architect 138.50 161.50 
Assistant Gen. Supt. of 

Construction 138.50 161.50 
Special Administrative 

Assistant 138.50 161.50 
Chief Structural Engineer 138.50 161.50 
Supervisor of Design 161.50 
Assistant Chief of Operations 161.50 
Assistant Project Engineer 161.50 
Assistant Chief Engineer 161.50 215.00 
Chief Fiscal Officer 161.50 215.00 
General Supt. of Con-

struction 161.50 175.00 
Director of frocurement 161.50 175.00 

Chief Engineer 190.00 250400 

Axesman 1.00 1.25 
Rodmen l.25 1.50 
Blueprint er 1.25 1.75 
Warehousemen 1.4875 1.4875 
La.borer 1.4875 l..4875 
Chainmen 1 .. 50 1.75 
Levelmen 1.65 2.15 
Transitmen 1.75 2.25 
Draftsmen (all departments) 1.75 2.25 
Warehouse Foreman 1.75 2.25 
Carpenter 1.90 2.0375 
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I Classification 
W~ekly Rateg Employees 

Assistant Enginee~ 
Chief of Survey Party 
Estimator 
Senior Draftsmen (all Depart-

ments) 
Engineers (all Departments) 
Statistical Engineer 

Rigger 

Specification Engineer 

Architectural Designer 

Rate Range 40-Hour Week 
Minimum Maximum 
Per Week Per Week 

$ 2.00 
2.25 
2.25 

2.25 
2.25 
2.25 

2.38 

2.50 

2.50 

$ 2.50 
2. 75 
2. 75 

2. 75 
2. 75 
2.75 

Senior Engineers (all Departments)2.50 

Principal Engineers (all Depart-
ments) 3.00 

3.00 

3.00 

3.00 

3.50 

SC-12. DEFINITIONS: For the purpose of these specifica­
tions the following terms shall apply: 

a. Government: The term "Government" shall mean 
the United States of America and the U.S. Atomic Energy 
Commission, as agency thereof. 

b. Commission shall mean the U. s. Atomic Energy 
Commission. 

c. Contracting Officer: The "Contracting Officer 
is the duly authorized representative of the U.S. Atomic 
Energy Commission. 

d. A-E-C~M- or Contractor: These terms refer to 
Holmes & Narver who is designated in the contract to per­
form the Architect-Engineer-Construction-Management ser­
vices stated therein. 

e. En~ineer shall refer to the authorized represer_ 
tative of the A-E-C-M". 

f. Contract: The terms "the contract" or "this 
contract" or similar reference to Contract No. AT-(29-1)-
507 and all appendices thereto and modifications thereof, 
as executed by and between the United States of America 
and Holmes & Narver. 
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g. Work or Project~ The work and services in 
whole or part as outlined under heading SC-1, "Scope of the 
Work''. 

h. Plan, Plans or Drawings: Drawings as defined 
under heading sc-5. 

sc-13. STANDARD CODES AND SPECIFICATIONS: The work to be 
performed on the project shall conform to applicable pro­
visions of all standard codes and specifications (as latest 
revised) as called for in the various sections of these spec 
fications. In event of conflictions between provisions 
of the various governing regulations, the most stringent 
regulation, as determined by the Engineer, shall govern. 

SC-14. APPENDIX A: Appendix A to these specifications is 
hereby incorporated into and made a part of these specifi­
cations. Appendix A contains the list of drawings which 
accompany these specifications and also specifications con­
tained in invitations to bid covering various structures 
and items of furnishings and equipment procured for the pro­
ject and referred to in the appropriate sections of these 
specifications. 

sc-15. TECHNICAL PROVISIONS OF THE SPECIFICATIONS: Part II 
Technical Provisions, which follows is arranged by divisions 
for convenient reference. Such separation shall not be con­
strued as prescribing the limits of the work required of any 
specfic trade. The terms of such limitations are wholly 
between the Contractor and the craftsmen. 
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PART III 

TECHNICAL PROVISIONS 

SECTION 1 

SITE PREPARJLTION AND DEMOLITION 

1-01. GENERAL REQUIREMENTS: The work covered by this 
division of the specifications consists of furnishing all 
labor and equipment and of performing all work required 
to prepare the site for construction operations. 

1-02. CLEARING: Clearing shall consist of the removal 
of trees and other vegetation within.the construction areas, 
together with down timber, snags, brush and rubbish. Only 
such trees shall be removed as are designated for removal 
on the plans or directed to be removed by the Engineer. 
Trees designated to be left standing within the cleared 
areas shall be protected from damage during construction 
operations by the erection of barriers or by other approved 
means. 

1-03. GRUBBING: Grubbing shall consist of the removal and 
disposal of all stumps and roots within the designated areas. 
In foundation areas, stumps, roots and other debris not suit­
able for foundation purposes shall be removed to a depth not 
less than 18 inches below any subgrade. 

1-04. DEMOLITION: Demolition shall c~nsist of the removal 
and disposal of' all buildings or other structures, includ­
ing concrete slabs, shown on the plans or required by the 
Engineer to 0e removed. 

1-05. DISPOSAL ()F CLEARED MATERIAL: 

a. All timbers, stumps, roots, brush and other refuse 
shall be burned or otherwise disposed of as directed by the 
Engineer. 

b. Salvable materials, as designated by the Engineer, 
shall be separated and stored as directed. .Suitable salvable 
materials may be used in the new construction if approved 
for use by the Engineer. Materials not des1gn~ted as salv­
able shall be disposed of as directed. 

c. When so directed by the Engineer, conc~ete slabs 
or other concrete to be removed shall be broken in~o frag­
ments for use as fill material. 
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SECTION 2 

EARTHWORK FOR ROADS~ AIRFIELDii PARKING ARJSASt ZERO ARE.A 
HELIOMA,s, CAU m1s .. 131 s & DRAINAM: b 1cRES 

2-01. LOCATIONS: The areas to be graded and the f intsh 
elevations thereof are as shown on the working drawings or 
as required for the work. 

2-02. GENERAL REQUIREMENTS: 

a. The Work of this Section includes the furnish­
ing of all labor, equipment, transportation and materials 
required to complete the grading for roads, airfields, paTk­
ing areas, zero areas, heliomats, causeways, dikes and drain 
age ditches in the locations as shown on the Road, Paving, 
and Building Location Plans. 

b. Roads: Areas for work of this section shall be 
entirely cleared of all debris, organic matter, including 
roots, weeds and other unstable and unsuitable material~ 
Disposal of cleared materials shall be in the manner direct­
ed by the Engineer. 

c. On All Areas to be Paved, the subgrade shall be 
brought to proper elevation by filling and blading. Fill 
shall be suitable native coral or crusher run ledge coral 
placed in layers not greater than six (6) inches and thor­
oughly compacted at optimum moisture content with pneumatic 
tired rollers or sheepfoot rollers. The surface shall be 
finished by blading and rolling and the final rolling sna11· 
be done with a steel wheel roller of six to ten tons weight 
The completed subgrade shall be true to section and grade, 
smooth and uniformly compacted over the entire section. 

d. Roads, airfields, heliomats, and parking areas, 
shown on the plans as not to be paved shall be constructed 
in the manner outlined for subgrade under paved areas as 
speoifie~ above in paragraph "c" under heading 2-02. 

e. Draina~e Ditches shall be excavated in the loca­
tions and to theimenslons shown on the working drawings. 
Surplus material shall be spread evenly on adjacent areas 
or used in required embankments if suitable. 

f. Earth Fill for Causeways shall be sound, native 
coral fl'O~ e~cavations or borrow, and free of debris and 
organic matter. The fill above water level, or from a 
height at which compaction equipment can be operated 
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economically and efficiently, shall be made in conformity 
to the method outlined in paragraph 11 C11

, under heading 
2-02 of these specifications. The side slopes of the fill 
shall be protected from ~ave and tide action by placing a 
layer of selected coral-rocks on the slope\ ~hich rock 
shall have a minimum size of one-half (l/2J cubic foot, 
and shall be so placed as to provide a minimum of voids, 
~1th the larger rock on the ocean side of the fill. The 
rock may be dumped from hauling equipment and spread into 
layers by bulldozers or other adequate equipment. 
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SECTION 3 

EARTHWORK FOR STRUCTURES 

3-01. GENERAL REQUIREMENTS: 

a. Thls division of the work includes furnishing 
all labor and equipment required to complete earthwork 
for structures and appurtenances as shown on the plans 
and herein specified. 

b. Earthwork for utilit~ lines outside structures 
is specified in Section 4 of the specifications, and for 
roads and airfield is specified in Section 2. 

3-02. EXCAVATION: 

a. All debris, including roots, weeds, sod or 
other organic matter, shall be removed from earth over 
which buildings or other structures are to be placed. 

b. Excavations shall be to depths, lengths and 
breadths indicated and/or required for the proper instal­
lation of all work to be placed on or in earth, with ample 
allowance for proper installation and removal of form workj 
for placing of waterproof tng, and for inspection. 

c. Excavations to depths shown for foundations 
shall reach suitable supporting material. When suitable 
supporting material is not reached at depths shown on 
drawings, the Engineer's instructions shall be obtained 
and followed. 

d. When foundation excavations are erroneously mad, 
deeper than required, the extra depth.shall be filled with 
concrete as specified for foundations. 

e. All trimming shall be by hand. Excavations for 
footings may be made to net sizes only if approved by 
Engineer. Changes in footing grades shall be stepped, not 
sloped. 

f. Bottoms of trenches shall be trimmed to true 
level, all loose materials removed, and bottoms moistened 
and tamped firm before concrete is placed. 

g. The Engineer shall inspect and approve all eart 
~ork before earth fill and/or concrete is placed thereon. 
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3-03. WATER AND SHORING: 

a. Water shall be removed from excavations as soon 
as it accumulates. Ground surfaces near excavations shall 
be sloped to drain away when possible. 

b. Shoring, bracing and like devices shall be pro­
vided as required for support of adjoining materials to 
remain in place and shall be removed when no longer requir­
ed. 

3-04. BACKFILL: 

a. Backfill material shall be sound excavated 
materia 1 or equal borrowed mate rials as approved by Enginee· 
and shall be free of debris and organic matter, and rock 
or concrete fragments over 6 inches in diameter. Material 
shall be thoroughly divided and properly dampened to opti­
mum moisture content. 

b. Backfill shall be placed onlJ after all formwork 
shoring, debris, cave-in or other loose material has been 
removed, after waterproofing, if called for, has been ap­
plied; and after work on which or against which backfill 
is to be placed has been inspected and approved by the 
Engineer. 

c. Placing of backfill shall be ln layers of 6-inch 
maximum thickness. Compaction shall be by hand tools or 
mechanical equipment approved by the Engineer. Puddling 
with water shall be done only when approved by the Engineer 

3-05. FILL: 

a. Material for fill and manner of placing shall 
be as hereinbefore specified for backfill, except where 
otherwise provided. 

b. Areas to receive fill shall be stripped and 
cleared and soil scarified and loosened to a depth of 3 
inches before fill is placed. 

3-06. EARTH UNDER CONCRETE SLABS: 

a. Earth to receive concrete slabs shall be brought 
to required grades, dampened to optimum·moisture content 
and compacted to 9~ of maximum density. 

b. On natural or cut grades, the areas shall be 
scarified and loosened to a depth of 3 inches before com­
paction. 
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3-07• GRADING: All earth surfaces adjacent to structures 
shall be left smooth and true to line, level and plane, 
and shall be sloped to drain a~ay from structuresi Fill 
and/or cut banks shall be accurately finished to the lines 
and profiles indicated or required. 

3-08, CLEANUP: Excess excavated materials, if any, shall 
be disposed of as directed. All debris shall be removed 
and disposed of as hereinbefore specified for cleared 
mater ta 1, and sites shall be le ft rake. clean. 
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SECTION 4 

EARTHWORK FOR UTILITIES 

4-01. GENERAL REQUIREMENTS: 

a. This division of the work includes furnish­
ing all labor, materials, and equipment required to 
complete trench and related work outside of structures, 
as required for the installation of all pipe, conduit 
and other earth embedded utility lines as shown and as 
specified elsewhere in these specifications. 

b. All work shall be coordinated with that of 
the mechanical craftsmen concerned to the end that all 
work is properly installed. Depth and breadth of 
excavations and slope and contour of trench bottoms 
shall be as required for proper installation of the 
utilities as specified in other divisions of these spec­
ifications or otherwise required, and as herein specified. 

4-02. WATER AND SHORING: Excavations shall be kept free 
of standing water and protected as required to prevent 
surface water run-off into them. All shoring required 
to protect the work shall be provided and maintained in 
approved manner. 

4-03. EXCAVATION: 

a. Excavations shall be of the open cut type. 
Banks shall be cut as nearly vertical as possible. 
Trench work shall not proceed until all compacted fill 
is in place. 

b. Trenches to receive pipe, conduit, etc., shall 
be excavated true to line and accurately sloped to drain 
in accordance with the drawings and the requirements of 
the mechanical tradesmen concerned. Trenches shall be 
of sufficient width to provide a clear space of not less 
than 6 inches on either side of the pipe, and except as 
otherwise directed, shall have a minimum width at the 
bottom of 18 inches. Where sheathing is required, the 
trench widths shall be increased correspondingly. 

c. Trench bottoms shall be dished out as required 
for bedding bell and spigot and flanged pipe work to the 
end that pipe rests for its entire length upon the bottom 
of the trench. The bottoms of all trenches for sanitary 
sewers shall be rounded so that at least one-third of 
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the circumference of the pipe will rest firmly on 
undisturbed soil. 

d. Excavations for prefabricated sheet metal 
manholes shall be sufficient to permit of proper instal­
lation, and for formed concrete work shall be as required 
to suitably form the same. 

e. Depth of trenches shall be as required for 
slopes shown on the drawings or as directed by Engineer. 
Unless otherwise directed the minimum distance from top 
of pipe to finished grade shall be 2 1 -6 11

• 

f. Except at locations where excavation of rock 
is required, care shall be taken not to excavate below 
specified depths. Where rock is encountered during 
excavating, the rock shall be removed to a minimum over­
depth of 6 inches below the required trench depths. The 
overdepth rock excavation and all excessive trench 
excavation shall be backfilled with loose, moist sand, 
thoroughly tamped to the satisfaction of the Engineer. 

4-04. BACKFILL: 

a. No backfilling of excavations shall proceed 
until work therein has been inspected and approved by 
the Engineer. 

b. Backfill material shall be finely divided 
material from excavations as approved by the Engineer, 
shall be free of debris and organic matter, and shall 
be dampened to optimum moisture content. Material for 
backfilling up to a level of 1 foot above top of pipe 
shall be free of rocks. 

c. Backfilling of trenches prior to testing of 
pipe therein shall be the minimum required to maintain 
position. Pipe joints shall remain uncovered until test­
ing is completed. 

d. Backfill for pipe installed or structure com­
pleted shall be placed alongside the pipe or structure in 
layers not exceeding 6 inches in depth. Backfill shall 
be placed in a symmetrical manner and care shall be taken 
to prevent any wedging action or eccentric loading on or 
against the pipe or structure. Water settling will be 
permitted and may be required. 

e. Surface finish shall conform to natural ground 
contours as approved by the Engineer. Add1tional back-
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fill sh.all be placed on all trench work that settles 
below adjacent ground levels. 

4-05. CLEANUP: Excess excavated materials shall be 
deposited where directed, and shall be leveled and 
graded to suit ground contours in the vicinity. 
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SECTION 5 

CONCRETE WORK 

5-01. SCOPE: The work covered by this section of the 
specifications consists in furnishing all plant, labor, 
equipment, appliances and materials, and in performing 
all operations in connection with concrete work and 
cement finish for all structures and appurtenances as 
shown on the drawings or required for the work. 

5-02. APPLICABLE SPECIFICATIONS: .The following 
specifications form a part of this specification: 

a. Federal Specifications: 

HH-F-334 

TT-C-598 

UU-P-264 

DDD-M-148 
LLL-F-311 

Filler, Expansion-Joint, Preformed; 
Non-extruding Bituminous-fiber 
Type (for concrete). 

Compound, Caulking, Plastic (for 
masonry and other structures). 

Paper, Kraft, Concrete-curing, 
Water-proofed. 

Mat; Cotton, for Concrete-curing. 
Fiber-board; Hard-pressed, 

Structural. 

b. u. s. Commercial Standard: 

CS-45-48 Douglas Fir Plywood. 

c. American Society for Testing Materials, 
Standard Designations: 

A-15-39 Specifications for Billet Steel 
Bars for Concrete Reinforcement. 

A-82-34 Specifications for Cold-drawn 
Steel Wire for Concrete Re­
inforcement. 

A-185-37 Specifications for Welded Steel 
Wire Fabric for Concrete 
Reinforcement. 

C-114-46 Methods of Chemical Analysis 
of Portland Cement. 

C-ll4-46T Tentative Methods of Chemical 
Analysis of Por·1and Cement 

C-143-39 Method of Slump Test for 
Consistency of Portland Cement 
Concrete. 
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I C-150-47 Specifications for Portland Cement. 

5-03. UNIFORM BUILDING CODE: All concrete work shall 
conform to Chapter 26 of the Uniform Building Code, 
1949 Edition, where applicable. 

5-04. GENERAL: Ample opportunity and full cooperation 
shall be given the various trades to install their 
required embedded items. Suitable templates or 
instructions, or both, will be provided for setting 
such items as are not placed in the forms by the trades 
themselves. All embedded items shall have been inspected, 
and the required tests for concrete and other materials, 
or for mechanical operations, shall have been completed 
and approved by the Engineer before concrete is placed. 

5-05. MATERIAI..5: 

a. Coral Aggregates: Coral aggregates shall 
be graded in the field to suit the various conditions 
at the sites and to meet with the requirements of the 
different types of concrete needed. These gradations 
must be approved by the Engineer before the aggregates 
are incorporated in the concrete mix. 

b. Iron Ore and 3crap Steel Aggregates: Iron 
ore and scrap steel aggregates for limonite aggregate 
comcrete shall be 

1. Iron•ore for fine aggregate. 

2. Scrap steel for coarse aggregate. 

Gradations for limonite concrete aggregates must be 
approved by the Engineer before the aggregates are 
incorporated in the limonite concrete mix. 

c. Cement: Only one brand of each type of 
cement shall be used for the exposed concrete in any 
individual structure. Cement reclaimed from cleaning 
bags or leaking containers shall not be used. Cement 
shall be used in the sequence of shipments received 
unless otherwise directed by the Engineer. 

1. Portland Cement: Portland cement, 
except highearly-strength Portland cement, shall 
conform to the requirements of A.S.T.M. Designation 
C-150-47, Type I. 
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I 2. H1gh-Early-Strength 4Portland Cement: High­
early-strength Portland Cement shall conform to the 
requirements of A&S.T.M. Designation C-150-47, Type III. 

d. Curing Materials: 

1. Kraft Paper: Kraft paper shall conform 
to the requirements of Federal Specification UU-P-2~, 
and shall be treated so as to possess a strength when 
wet that will afford good resistance to scuffing and 
shrinkage. 

2. Qui~ts: Quilts shall conform to the 
requirements of Fe eral Specification DDD-M-148. 

I 

3. Burlap: Burlap shall be of commercial 
quality. Burlap may be used onlt for unexposed concrete 
surfaces and when used shall be in not less than 2 
layers. 

~. Membrane Curing Compounds: Membrane 
curing compounds sEaii be used as specified in para~ 
graph 5-26b, 2. 

e. P~emolded Joint Filler Strips: Premolded 
joint fille~ s€rips shall conform to the requirements 
of Federal Specification HH-F-334, of sizes indicated 
on the drawings. 

f. Forms: Forms shall be of wood, metal or 
other material as approved by the Engineer. 

1. Wood Forms: 

(a) Unexposed Concrete Surfaces: Wood 
forms for unexposed concrete surfaces shall be No. 2 
Common or better lumber. 

(b) Exposed Concrete Surfaces: Wood 
forms for exposed surfaces shall be dressed-and-matched 
boards of uniform thickness, and width not exceeding 
10 inches. 

(c) Smooth Surfaces: Wood forms for 
smooth concrete surfaces shall be of plywood or shall 
have a form lining as specified below. 

2. Plywood: Plywood for forms shall 
conform to the requirements of U. 3. Commercial Standard 
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CS-45-48 Douglas Fir Plywood, and shall be EXT-DFPA­
CONCRETE FORM grade not less tnan 5-ply and at least 
9/16 inch thick. 

3. Form Lining: Form linings shall be one. 
of the following: 

(a) Plywood: Plywood for form lining 
shall conform. to the requirements of the U. s. Commercial 
Standard CS-45-48 Douglas Fir Plywood, and shall be EXT­
DFPA-CONCRETE FORM grade, 3 ply, not less than 1/4 inch 
thick. 

(b) Fiber-Board: Fiber-board for form 
lining shall conform to the requirements of Federal 
Specification LLL-F-311, Class B, not less than 3/16 
inch thick. 

4. Metal Forms: Metal forms shall be of a 
type approved by the Engineer that will produce surfaces 
equal to those specified for wood forms. 

5. Form Oil: Form oil shall be a nomstaining 
mineral oil. 

6. Form ·Ties: Form ties shall be of a design 
approved by the Engirieer. Ties shall be adju'bable in 
length and free of devices which will leave a hole or 
depression back of the exposed surface of the concrete 
larger than 7/8 inch in diameter. Ties shall be such 
that when forms are removed, n~ metal shall be within 
one inch of the finished surface. 

g. Hardeners and Dustproofers: Hardeners and 
dustproofing material shall be a colorless aqueous 
solution of zinc or magnesium fluosilicate. Each 
gallon of the solution shall contain not less than 2 
pounds of the crystals. A proprietary hardener approved 
by the Engineer may be used provided the hardener is 
delivered ready for use in the manufacturer's original 
containers. 

h. Reinforcement Bars: Reinforcement bars 
for concrete shall conform to the requirements of 
A.S.T.M. Designation A-15-39. Types and grades of steel 
for specific purposes shall be as specified below" 

1. Ties and Stirrups: Ties and Stirrups 
shall conform to A.S.T.M. Designation A-15-39 for 
billet steel bars, deformed class intermediate grade. 
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I 2. Mill Reports: Certified copies of mill re-
ports shall accompany all deliveries of reinforcing steel 
on work utilizing 15 tons or more. 

i. Mesh Reinforcement: Mesh reinforcement for slabs 
shall conform to the requirements of American Society for 
Testing Materials Standard Specification A-185-37, and shall 
be of sizes shown on the drawings. 

j. Water: Water shall be clean, fresh and free from 
oil, acids, alkali, vegetable sewage, organic, or other de­
leterious matter. Sea water for mixing concrete shall be 
used only as approved by the Engineer. 

5-06. ADMIXTURES: 

a. Use: The use of admixtures, including air-en­
training agents, shall conform to the requirements of the 
Uniform Building Code. Admixtures shall be used only with 
the written approval of the Engineer. 

b. 
ance with 
Materials 
Engineer. 

Tests: Tests of admixtures will be made in accorc 
applicable Federal or .American Society for Testing 
Specifications or as otherwise prescribed by the 

5-07. SAMPLES AND TESTING: 

a. General: All tests will be made by or under the 
supervision of the Engineer at the expense of the Contractor. 
All test samples required shall be supplied by the Contractoz 
and unless otherwise specified shall be taken under the super 
vision of the Engineer. No materials shall be used until no· 
tice has been given by the Engineer that the test results arE 
satisfactory. 

b. Cement: Cement shall be tested as prescribed in 
the applicable referenced specification under which it is fu1 
nished. 

c. A~gregates: Aggregates shall be tested as pre­
scribed by t e Engineer, employing standard testing procedure 
as applicable to coral aggregate. 

d. Reinforcement: Reinforcement shall be tested as 
prescribed under the applicable referenced A.S.T.M. Designa­
tions under which it is furnished. 

e. Concrete: One set of three to six cylinders for 
test purposes shall be taken from each 100 cubic yards or 
fraction thereof, or each day's pour, whichever is less. 
Test specimens shall be made in accordance with American 
Society for Testing Materials Standard Method C 31-44 and 
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shall be tested in accordance with American society for 
Testing Materisl& Standard Method C 39-44. Of the three 
cylinders taken, one will be tested for strength at 7 days 
and one will be tested for strength at 28 days; the third 
will be tested for strength at an elapsed time interval to 
be determined by the Engineer. If six cylinders are taken, 
three shall be tested at 7-days and three at 28 days. Con­
crete made with high-early-strength cement shall have a 7-
day compressive strength equal to the specified minimum 28-
day compressive strength for concrete of the type specified 
made with ordinary Portland cement. 

5-08. STORAGE: Storage accommodations shall be subject to 
the approval of the Engineer, and shall be such as to per­
mit easy access for inspection and definite identification 
of each shipment in accordance with the report of tests. 

a. Cement: Immediately upon receipt at the site 
of the work, cement shall be stored with adequate provision 
for the prevention of absorption of moisture. 

b. Aggregate: Aggregate shall be stored to avoid 
the inclusion of any foreign matter in the aggregate and 
resulting concrete. Storage piles shall be maintained in 
a manner that will afford good drainage, prevent segrega­
tion of particle size and preserve the aggregate gradation. 
Sufficient live storage shall be maintained at all times tc 
allow placement of concrete at the required rate and permit 
application of such procedures as identification and inspec· 
tion. 

5-09. TYPES OF CONCRETE AND USAGE: 

a. Coral Aggregate Concrete: · Coral aggregate· con.;.· 
crete of the various types required sh.all be proportioned a.·· 
mixed for the strength as called for on tu~ urti.wings or as 
prescribed by the Engineer. All concrete for structural 
use not called for on the drawings, in these specif1ca,t1ons 
or prescribed by the Engineer shall be 2000 p.s.1. at 28 
days . A minimum of 1500 p. s . i • cone re te may be i:xsed for non 
structural work. Coral aggregate concrete shall be•uaed 
for all general concrete work unless otherwise directed by 
the Engineer. 

b. Llmonite Aggregate Concrete: Lt.monite aggregate 
concrete of the types required shall be proportioned and 
mixed for the necessary strength as called for on the draw­
ings, in these specifications, or as prescribed by the En­
gineer. Limonite aggregate concrete shall be used in the 
scientific structures stations as called for on the drawing 
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I and indicated in the Scientific Structures Index in these 
specifications. 

5-10. PROPORTIONING OF CONCRETE: 

a. Coral Aggregate Concrete: Shall be proportioned 
to yield the strengths for the various types to.the satis­
faction of the Engineer. Prior to placing any concrete in 
the structures, a sufficient number of trial design batches 
shall be prepared and tested to determine the mix to be 
used for each type of concrete. 

b. Limonite Aggregate Concrete: 
concrete shall be proportioned to yield 
of 3500 p.s.i. at 28 days. Proportions 
following per cubic yard: 

1. Cement: 940 pounds. 

Limonite aggregate 
a minimum strength 
not to exceed the 

2. Graded Scrap Steel: 4100 pounds. 

3. Iron Ore: 1880 pounds. 

4. Water: 55 gallons. 

Resulting u.nit weight per cubic foot - 273 poundf 

c. Measurements: 

1. Cement: A one-cubic foot bag of Portland 
cement will be considered as 94 pounds in weight. 

2. Waj~r: One gallon of water will be consid­
ered as 8.33 poun s. No increase in the maximum water con­
tent as determined in the approved trial mixes will be per­
mitted. 

3. Aggregate: The max11num amount of the maxi­
mum size of coarse aggregate economically available and 
placeable, as compatible with the type and character of the 
structure, shall be used. The exact ratio of the aggregate 
shall be determined and modified as required by the E~gin­
eer. Ingredients shall be measured separately for each 
batch. 

d. Corrective Additions: Corrective additions, to 
remedy the deficiencies in the aggregate gradations, may 
be used, subject to approval by the Engineer. 

e. Control: The proportions and exact amounts of 



I all material entering into the concrete shall be as deter­
mined in the approved trial mixes. All necessary equipment 
shall be provided to determine and control the actual amount. 
of materials entering into each concrete mix. The propor­
tions will be changed whenever, in the opinion of the Engin­
eer, such changes become necessary to overcome deficiencies 
and obtain the specified strength, the desired durability, 
density, workability or consistency. Consistency in the 
field shall be measured by the slump test in accordance with 
the American Society for Testing Materials Standard C 143-39 
The slump shall fall within the following tabulation: 

Type of Structures 

Massive sections, 
pavements & slabs 
on the ground 
Thin walls & col-
umns, ordinary 
slabs or beams 

Slumps in Inches 
For Concrete with­

out an Admixture 
Minimum Maximum 

1-1/2 4 

3-1L2 6 

For Concrete Con­
taining an Admiiture 
Minimum Maximum 

1-1/2 3-1/2 

3 5 

5-11. BATCHING AND MIXING CONCRETE: Concrete shall be mix~ 
by a mechanical batch-type mixing plant. Mixers shall be 
provided with adequate facilities for accurate measurement 
and control of each of the materials entering the mixer and 
for changing the proportions to conform to varying condition 
of the work. The mixing-plant assembly shall include ade­
quate provisions for the inspection of operations at all 
times. The plant and its location shall be subject to ap­
proval by the Engineer. 

a. Batching Unit: Each batching unit shall be sup­
plied with the following item: 

l. Weighing Unit: A weighing unit shall be pro­
vided for each type of material to indicate the scale load 
at convenient stages of the weighing operation. The weigh­
ing units shall be checked at such times as directed by and 
in the presence of the Engineer and required adjustments 
shall be made before further use of the device. 

b. Mixing Unit: 

1. Operations: Mixers shall not be charged in 
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I excess of the rated capacity, nor be operated in excess of 
the rated speed. Excessive mixing, requiring the addition 
of water to preserve the required consistency, will not be 
permitted. The entire batch shall be discharged before re­
charging. 

2. Mixing Time: Mixing time shall be measured 
from the instant when the water is introduced into the drum 
containin$ all solids. All mixing water shall be introducec· 
before l/~ of the mixing time has elapsed. Mixing time for 
mixer of 1 cubic yard or less Shall be 1-1/4 minutes; for 
mixers larger than 1 cubic yard, the mixing time shall be 
increased 15 seconds for each additional half cubic yard 
or fraction thereof. If an air-entraining agent is used, 
mixing time shall be such as will provide the specified air 
content. 

5-12. READY MIXED CONCRETE: Ready-mixed concrete in con­
formity with A.S.T.M. Designation C 94-48 may be used, sub­
ject to approval by the Engineer. Ready-mixed concrete 
shall be plant-mixed or truck-mixed as specified below. 
Concrete delivered in an atmospheric temperature lower than 
40 degrees F. shall have a temperature of not less than 60 
degrees F. The storing, weighing, batching and mixing at 
the site, except as hereinafter modified, shall apply to 
ready-mixed concrete. The Engineer shall have free access 
to the mixing plant at all times. 

a. Plant Mixed Concrete: The plant shall be equippE 
for the accurate proportioning, mixing, and delivery of the 
concrete and have sufficient capacity and transportation 
facilities to deliver the concrete at the rate required. 
Concrete shall have an initial mixing at the plant of not 
less than one minute after all materials are in the mixer. 
The time elapsing between the discharge of the concrete froi 
the mixer to its final position shall not exceed one (1) 
hour unless otherwise approved by the Contracting Officer. 
Transportation of concrete from the plant to the job shall 
be in clean watertight receptacles equipped with an agita­
tion device which shall operate until the concrete is dis.­
charged. Maximum size of batch carried shall not be more 
than 70 per cent of the rated capacity of the contain~r 
(for agitation) and the agitating speed shall not be less 
than 2 revolutions per minute or more than 8 revolutions 
per minute of the drum or revolving agitating device. 

b. Transit-Mixed Concrete: Material shall be 
batched and discharged into the truck-mixer and agitator 
which shall be capable of transporting and mixing the sep­
arate ingredients into a thoroughly mixed and uniform mass 
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I while in transit. The quality and characteristics of the 
mix shall conform in every respect to the requirements for 
concrete mixed at the site. Concrete shall be delivered 
to the site within 1 hour after the addition of mixing wat­
er. The number of revolutions of the mixer shall be not 
less than 4 revolutions of the drum per minute nor greater 
than a peripheral velocity of 22 feet per minute. Any ad­
ditional mixing shall be not more than 250 revolutions at 
mixing and agitating speed combined. The agitating speed 
for any ty-pe of transit mixer shall be not less than 2 nor 
more than 8 revolutions per minute. Truck mixers generally 
shall be operated within the limits of the capacity and 
speed of rotation designated by the manufacturer. 

5-13. PREPARATION FOR PLACING: Water shall be removed 
from excavations before concrete is deposited. Any flow 
of water shall be diverted through proper side drain and 
shall be removed by methods which will avoid washing over 
the freshly deposited concrete. Hardened concrete, wood 
chips and shavings and other debris, shall be removed from 
the interior of the forms, and all hardened concrete and 
foreign materials from the inner surfaces of the mixing and 
conveying equipment. Wood forms, unless lined, shall be 
oiled or, except 1n freezing weather, wetted with water in 
advance of pouring so that joints will tighten and prevent 
seepage of cement grout from the mix. Reinforcement shall 
be secured in position, inspected and approved by the En­
gineer before starting the pouring of concrete. Runways, 
or other means approved by the Engineer, shall be provided 
for wheeled equipment to convey the concrete to the points 
of deposit. The equipment used to deposit concrete shall 
not be wheeled over the reinforcement, nor the runways be 
supported on reinforcement. 

5-14. EXPANSION AND CONTRACTION JOINTS: Expansion and co~­
traction joints shall be constructed at such points and of 
such design as are indicated on the drawing. The expansion 
joint materials, as specified in other sections of the spe­
cifications, shall be installed as indicated on drawings 
and subject to the approval of the Engineer. In no case 
shall the reinforcement, corner protection angles, or other 
fixed metal items, embedded in or bonded into the con0rete, 
be run con~inuous through an expansion joint, except as 
shown on the drawings. Reinforcement steel shall continue 
through contraction joints as shown on the drawings. 

a. Joints Between Slabs on Earth and Vertical Sur­
faces: Joints between slabs on earth and vertical surfaces 
shall be of premolded expansion-joint-filler strips. Un­
less otherwise noted, or specified, such joints shall be 
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I 1/2 inch thick and the full depth of slab. 

b. Edges of Joints: The edge of cement floors or 
concrete slabs along all expansion joints, and around walls 
of finished spaces, shall be neatly finished along the edge 
of the premolded joint-filler strips with a slightly round­
ed edging tool. 

5-15. CONSTRUCTION JOINTS: Concrete shall be deposited 
continuously between the limits of the construction and ex­
pansion joints shown on the drawings so that the unit of 
operation will be monolithic in construction. At least 48 
hours shall elapse between the casting of adjoining units, 
unless this requirement is waived by the Engineer. Con­
struction joints in floors shall be located near the mid­
point of spans for the slabs, beams, or girders, unless a 
beam intersects a girder at the center, in which case the 
joints in the girder shall be offset a distance equal to 
twice the width of the beam, Provision against shear shall 
be made by the use of inclined reinforcement. Joints in 
columns or piers shall be made at the underside of the deep­
est. beam or girder framing thereto. Columns having a free 
height of more than 12 feet, shall be poured in two or more 
stages. Joints not shown or specified shall be so located 
as to least impair the strength and appearance of the work. 
Vertical joints in wall footings shall be reduced to a min­
imum. Except where indicated on the drawings, no jointing 
shall be made in footings or foundation work without writ­
ten approval from the Engineer. The placement of concrete 
shall be carried on at such a rate that the surfaces of con­
crete which have not been carried to joint levels will not 
have attained initial set before additional concrete is 
placed thereon, Girders, beams, and slabs shall be placed 
in one operation. In walls of buildings having door and 
window openings, the lifts of individual pours shall termi­
nate at the top and bottom of the opening. Other lifts . 
shall terminate at such levels as are indicated on the draw 
ings, or will conform to structural requirements or archi~ 
tectural details, or both, as directed by the Engineer. To 
insure a level, straight joint in exposed vertical surfaces_ 
a strip of dressed lumber may be tacked to the inside of 
the forms at the construction joint. The concrete s~all 
be poured to a point 1 inch above the underside of the stri 
The strip shall be removed one hour after the concrete has 
been placed, and any irregularities in the joint-line lev­
eled off with a wood float, and all laitance removed, 

5-16. CONVEYING: Concrete shall be conveyed from mixed to 
forms as rapidly as practicable by a method which will pre­
vent segregation or loss of ingredients. 
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I 5-17. PLACING CONCRETE: Concrete shall be handled from 
the mixer or transport vehicle to the place of final de­
posit in a continuous manner, and as rapidly as practicable, 
until the given unit of operation, approved by the Engine&r, 
is completed. Concrete that has attained its initial set, 
or has contained its water content for more than 1 hour, 
shall not be deposited in the work. The concrete shall be 
deposited in the forms as nearly as practicable in its fin­
al position, so as to avoid rehandling. Special care shall 
be exercised to prevent splashing the forms or reinf'orce­
ment with concrete in advance of pouring. Immediately after 
depositing, the concrete shall be compacted by thoroughly 
agitating the plastic mass in a manner approved by the En­
gineer, that will force out all air pockets and work the 
mixture into corners, around reinforcements and inserts, anc 
prevent the formation of voids, Concrete shall not be place 
on concrete which has hardened sufficiently to cause the for 
mation of seams and planes of weakness within the section. 
Concrete shall not be allowed to drop freely more than 8 fee 
in unexposed work, nor more than 5 feet in exposed work. 
Where greater drops are required, a tremie or other method 
approved by the Engineer shall be employed. The discharge 
of the tremie shall be controlled so that the concrete may 
be effectively compacted into horizontal layers not exceed­
ing 12 inches in thickness with a minimum of lateral move­
ment. 

a. Earth-Foundation Placement: Concrete footings 
shall be placed upon undisturbed, clean surfaces, free from 
mud, standing or running water. When the foundation is on 

.dry soil, waterproof sheathing paper shall be laid over the 
earth surfaces to receive the concrete. 

b, Chute Placement: When concrete is conveyed by 
chute, the plant and equipment shall be of such size and 
design as will ensure a continuous flow of concrete in the 
chute. The chute shall be of metal or metal-lined wood 
and the different portions shall be set at approxil:llately 
the same slope, which shall be not less than 1 vertical to 
3 horizontal, nor more than 1 vertical to 2 horizontal. The 
discharge end of the chute shall be provided with a baffle 
to prevent segregation. If the height of the discha~3e end 
of the chute is more than 3 times the thickness of ths laye· 
being deposited, but not more than 5 feet above the surface 
of the concrete in the forms, a spout shall be used, and th~ 
lower end maintained as near the surface of deposit as prac­
ticable. When the pouring operation is intermittent, the 
chute shall discharge into a hopper. The chute shall be 
thoroughly cleaned before and after each run. All waste ma­
terial and the flushing water shall be discharged outside o~ 
the forms. 
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I 5-18. COMPACTION: Concrete, except when placed and com­
pacted by pneumatic means, by pumping or other specified 
method, shall be placed in layers not over 12 inches deep 
and each layer shall be compacted with the aid of mechan• 
ical internal-vibrating equipment supplemented Dy hand­
apa.ding, rodding and tamping as directed by the Engineer. 
Vibrators shall in no case be used to transport concrete 
inside the forms. The use of form vibrators will n~t be 
permitted. Internal vi»rators shall maintain a speed of 
not less than 5,000 impulses per minute when submerged in 
the concrete. At least one spare vibrator shall be main­
tained as a relief. The duration of vibration shall be 
limited to that neoessary to produce satisfactory consoli­
dation without causing objectionable segregation. The vi­
brator shall not be inserted into lower courses that have 
begin to set. Vibrators shall be applied at uniformly 
spaced points not farther apart than the visible effect­
iveness of the machine. 

5-19. BONDING AND GROUTING: Before depositing new con­
crete on or agalrist concrete which has set, the existing 
surfaces shall be thoroughly roughened and cleaned of all 
laitance, foreign matter and loose particles. F~rms shall 
be retightened and the existing surfaces slushed with a 
grout coat of neat cement. The new concrete shall be 
placed before the grout has attained its initial set. Grout 
for horizontal construction joints shall be of cement and 
fine aggregate in the same proportion as the concrete to 
be placed, and shall be from 1/2 to 1 inch thickness. Grout 
for setting column bases, wall plates, and other metal 
items, shall be composed of equal parts or sand and cement, 
with water sui'ficient to produce the required consistenoy. 

5-20. FINISHES "F CONCRETE OTHER THAN FU>ORS AND SLABS: 
All concrete shall h&ve any slight honeycomb and minor de­
fects patohed, using cement mortar composed of 1 part of 
cement and 2 parts of fine aggregate. Exposed surfaces 
shall be given one of the following finishes, as indicated 
on the drawing or specified: 

a. Roufc! Finish: Concrete for which no other fin­
ish ia indicat~ or specified shall have all fins and rough 
edges removed. Undressed boards may be used for the forms 
where this f 1nish is to occur. 

b. Smooth Finish: Smooth finish shall be given to 
all exposed concrete surfaces unless otherwise indicated 
on the drawings. Smooth finish shall be obtained by use 
of p~ywood forms or form linings. Sheets shall be as large 
as practicable, with smooth, even edges and shall be 
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I installed with close joints. Joint marks shall be smoothed 
off and all blemishes removed, leaving finished surfaces 
smooth and unmarred, subject to approval by the Engineer. 

5-21. CONCRETE FLOOR FINISHES: Concrete floor slabs shall 
be finished as hereinafter described. The dusting of wear­
ing surfaces with dry cement will not be permitted. In 
preparing base slabs for the various finishes, the slabs 
shall be struck off true at the required level below the 
elevation or grade of the finished floors, as shown on the 
drawings. Floors shall be level except that where drains 
occur the floors shall be pitched thereto. Finishes as 
below specified are called for in Finish· Schedules or in 
notes on the drawings. 

a. Smooth Integral Cem~nt Finish: All cement fin­
ish floors shall have a smooth integral cement finish ap­
plied as follows: The finish coat shall be not less than 
1/2 inch thick, applied after screeding while the concrete 
is still green, but after all surface water has disappeared 
(not more than 30 to 45 minutes). The mix shall be 1 part 
Portland cement, 1 part fine aggregate and 2 parts coarse 
aggregate. The fine aggregate shall pass a 1/4 inch mesh 
sieve, not more than 5 per cent shall pass a 100-mesh sieve 
and not more than 10 per cent shall pass a 50-mesh sieve. 
The coarse aggregate shall be graded from 1/8 inch to 3/8 
inch, with at least 95 per cent passing a 3/8 inch sieve 
and not over 10 per cent passing a No. 8 sieve. The water 
shall not exceed 5 gallon per sack of cement. The finish 
shall be screeded to a true and even surface, then floated 
and troweled smooth. No floating or troweling of the sur­
face shall be done while the finish coat is wet or sloppy. 
After having set sufficiently to ring the trowel, the work 
shall be given a second troweling and burnishing. 

b. Wood Float Finish: Exterior slabs so noted 
shall be finished by tamping with special tools to force 
aggregate away from the surface, then screeding with 
straightedges to bring the surface to required line as 
shown on the drawings. While the concrete is still green, 
but has hardened sufficiently to bear the cement finisher's 
weight, the surface shall be floated with a wood float to 
a true and uniform plane with no coarse aggregate visible. 
Dusting, to absorb surface water, will not be permitted. 

c. Floors Receiving Asphalt-Tile Flooring: Floors 
receiving asphalt-tile flooring shall be as specified in 
paragraph a. above, except that the finish coat may be com­
posed of 1:1-1/2:3 mix of cement, fine and coarse aggregate, 
and the surface left after the first troweling, omitting thr 
second troweling and burnishing. 
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I d. Power Machine Finishing: In lieu of hand fin-
ishing, the Contractor has the option of using a power ma­
chine for finishing concrete floors, provided the machine 
is approved by the Engineer. The preparation of slab sur­
faces, or mixing and application of applied top coating, 
for finishing by machine shall in general be as hereinbefore 
required for hand finishing. The method of finishing by 
machine shall conform with the directions of the manufacture. 
of the power machine. 

5-22. TOOLING: 

a. General Requirements: All tooling shall be ac­
curately run to true line and square without undue marking 
of plane surfaces and be left clean cut and burr free. 

b. Cement Base: Cement base not otherwise shown, 
shall be run with 3/4 inch radius cove at floor and 1/8 inch 
radius bullnose at top edge. 

c. Exposed Edges of Platforms: Exposed edges of 
platforms shall be finished with 3/8 inch radius bullnose. 

d. Curbs, Machinerx Foundations and like work shall 
be finished with 3/8 inch radius outside angles and 3/8 inch 
radius cove at floors, except as otherwise shown. 

e. Stairs, except as otherwise indicated, shall have 
treads pitched forward 1/8 inch, risers pitched forward 1 
inch and 3/8 inch radius interior and exterior angles (and 
treads including landing treads marked with 5-groove marking 
tool to within 6 inches of sides), 

r. Scoring: The top surfaces of exterior ramps and 
stairs shall be lightly scored as detailed on the drawings. 

g. Marking: Walks, platforms and other surfaces in­
dicated and all cold Joints in finished floors shall be 
marked to true line and square, and to pattern indicated 
with l/8 inch radius marking tool. 

5-23. CONCRETE FINISH FOR ROOFS: 

a. Interior surfaces for roofs shall be given a 
smooth finish as specified under 5-20b. 

b. Exterior surfaces of roofs to receive roofing 
shall be tamped, screeded and floated to a reasonably true 
and smooth surface, and shall then be lightly steel-troweled. 
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I 5-24. SLABS ON EARTH: Before proceeding to construct con­
crete siabs on earth, all pipes under concrete floors on 
earth shall have received the required tests. The earth 
fill shall be compacted as approved by the Engineer, and 
any drainage fill required under the slabs on earth, as in­
dicated on the drawings or specified, shall be deposited 
and compacted by rolling and tamping. In compacting the 
earth under the slabs or drainage fill, any unsuitable ma­
terial encountered in the subgrade shall be removed and re­
placed with material approved by the Engineer. The subgrade 
shall be brought to a true even plane, and compacted to a 
solid bearing. Gravel drainage fill, where indicated, shall 
be installed to the thickness shown and shall be properly 
leveled to a reasonably true and even surface. The gravel 
fill shall be covered with draft paper, lapped at least 4 
inches at the edges and ends. The concrete shall be of 
comparatively dry consistency and shall be screeded level 
or to the required grades. After compacting, the surface 
shall be prepared to receive the required type of finish 
treatment specified. 

5-25. PROTECTION AND CURING: 

a. Protection Against Moisture Loss: Immediately 
after placing of finishing, concrete surfaces not covered 
by forms shall be protected from the loss of surface mois­
ture for a per1od of not less than 7 days where a normal 
Portland cement has been used, or 3 cays where a high-early­
strength Portland cement has been used by using membrane 
curing compounds or by covering with kraft paper, quilts or 
burlap, lapped 4 inches at edges and ends, Kraft paper, if 
used, shall be sealed. Materials for curing shall be as 
specified under heading 5-05 above. Surfaces from which 
forms are removed before the curing period has elapsed shall 
be protected as specified for surfaces not covered by forms. 
Membrane curing shall not be used on surfaces that are to 
receive additional concrete or concrete fill, nor on cement 
finish coats that are to receive dust-proofing and hardening 
treatments. 

b, Curin~: Curing may be accomplished by effective 
protection of all exposed surfaces against moisture loss as 
specified above, or by either method specified below. 

1. Water Gurin~: Water curing shall be effect­
ed by keeping the forms su ficiently wetted with clean water 
to r.educe cracks and to prevent the joints in forms from 
opening and, by keeping the other protective material thor­
oughly wet, prevent hair cracks from occurring in surface of 
the concrete. During damp periods, this water curing routin, 
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I shall be maintained, except the amount of water used shall 
be sufficient to keep only the forms or covering moist. 

2. Membrane-ComRound Curing: At the Contract­
or's option, curing compound may be used in lieu of the 
water-curing method. The curing compound shall be applied 
as soon as surface water has disappeared from concrete sur­
faces, strictly in accordance with the manufacturer's direc­
tions, in sufficient thickness to form an effective water 
seal. Membrane Curing Compounds shall be similar and equal 
to Horncure of the A. c. Horn Company, Long Island City, 
New York; Mastercure of the Master Buildings Company, Cleve­
land 3, Ohio; or Trucure of the Truscon Laboratories, Inc., 
Detroit 11, Michigan. 

c. Protection Against Mechanical Injury: All con­
crete surfaces exposed to the danger of mechanical injury 
shall be suitably protected during construction operations. 
Kraft paper covering, planking and other methods shall be 
employed as required. If floor slabs are poured prior to 
roofs, particular care shall be taken to protect these slabE 
from injury during the roof construction operations. Floor 
protection methods shall be subject to the approval of the 
Engineer, and all damaged concrete shall be replaced or re­
paired to the satisfaction of the Engineer. 

5-26. FORMS: Forms, complete with centering, cores, and 
molds, shall be constructed to conform to the shape, form 
line and grade required, and shall be maintained sufficient­
ly rigid to prevent detorme.tion under load. 

a. Design: Joints shall be .tight and leakproof and 
shall be arranged vertically or horizontally to conform to 
the pattern of the design. Where forms are placed in sue~ 
cessive units for continuous surfaces, they shall be fitted 
to accurate alignment so that the completed surface will be 
smooth and free from irregularities. In long spans, where 
intermediate supports are not possible, the anticipated de­
flection in the forms due to the weight of the fresh con­
crete shall be accurately figured and taken into account in 
the design of forms, so that the finished concrete members 
will have true surfaces conforming accurately to the desirec 
lines, planes and elevations. If adequate foundation for 
shores cannot be secured, trussed supports shall be providec 
Temporary openings shall be arranged in wall and column 
forms and where otherwise required, to facilitate cleaning 
and inspection. Lumber once used in forms shall have nails 
withdrawn, and the surfaces to be exposed to concrete care­
fully cleaned before reuse. All forms shall be so construct 
ed that they can be removed readily without hammering or 
prying against the concrete. 
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I b. Form Ties: Bolts and rods used for internal 
ties which are to be removed sb.811 be coated with grease 
and so arranged that when the forms are removed, all 
metal will be not less than 1 inch from any concrete 
surface. Wire ties will not be permitted where the 
concrete surface will be exposed to weathering, or at 
any point where discoloration will be objectionable. 
The design of form ties shall be subject to the approval 
of the Engineer. 

c. Joints: All corners of columns, girders and 
beams and other exposed joints in more than one plane 
unless otherwise indicated on the drawings, or directed 
by the Engineer, shall be beveled, rounded or chamfered 
by moldings placed in the forms. 

d. Coating: Forms for exposed surfaces shall be 
coated with oil, applied before the reinforcement is 
placed. After oiling, any surplus oil on the form 
surfaces and any oil on the reinforcing steel, shall be 
removed. Forms for unexposed surfaces may be thoroughly 
wetted with water in lieu of oiling, immediately before 
the placing of concrete. 

e. Removal: Forms shall not be disturbed until 
the concrete has adequately hardened. Shoring shall not 
be removed until the member supported has acquired 
sufficient strength to safely support its own weight 
and the load imposed on the shored member. Care shall 
be taken to avoid spalling the concrete surface. Wood 
forms shall be completely removed from under porches, 
steps and similar spaces (through temporary openings 
if necessary) in order that no material will be left 
for termite infestation. 

1. Clamps: Tie-rod clamps that are to be 
entirely removed from the wall shall be loosened 2~ 
hours after the concrete is placed and form ties, 
except for a sufficient number to hold the forms in 
place, may be removed at that time. Ties that are 
wholly withdrawn from the wall shall be pulled tow~rd 
the inside face. The cutting of form ties back from 
the face of the wall will not be permitted. 

2. Timing: Under normal conditions, after 
placing concrete, the minimum waiting period before 
the forms may be stripped shall be governed by the 
following schedule, but the use of this schedule shall 
not operate to relieve the contractor of responsibility 
for the safety of the structure. 
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1 
Stripping of Forms 

Minimum Waitin Period After Placin Concrete 
Average emperatures 

Structural 
Member Above· 600F. 500-6QOF, Lesa than 

40°F. 
*Bottom forms of 
slabs spanning 6 
feet or less 5 days 9 days 14 days 
Bottom forms of 
girders and beams 14 days 18 day::t 21 days 

*For slab spans more than 6 feet add 12 hours for each 
additional foot over 6 feet. (Except roof slabs - see 
paragraph 3. below.) 

3. Stripping Roof Forms: Root section 
forms shall not be stripped until concrete has developed 
a compressive strength of not less than 2000 pounds 
per square inch. One or more test cylinders, as desired, 
shall be taken of each roof section poured. Cylinders 
shall be tested in compliance with paragraph 5-07 e. 
preceeding, or as specifeid by the Engineer. 

4. Filling Tie-Rod or Bolt Holes: Holes 
remaining from bolts or the tie rods shall be filled 
solid with cement mortar. Holes passing entirely 
through the wall shall be filled from inside face with 
a device that will force the mortar through to the 
outside face using a stop held at the outside wall 
surface to ensure complete filling. Holes which do 
not pass entirely through the walls shall be packed 
thoroughly full. All excess mortar at the face of 
filled holes shall be struck off flush. 

5-27. REINFORCING STEEL: 

a. General: The reinforcing, fabricated to 
shapes and dimensions shown, shall be placed where 
indicated on drawings or reasonably required to carry 
out the intent Of the drawings and specifications. 
Before placing, all reinforcement shall be thoroughly 
cleaned of rust, mill scale or coatings, which would 
reduce or destroy the bond. Reinforcement appreciably 
reduced in section shall not be used. Following any 
substantial delay in the work, previoualy placed 
reinforcement, left for future bonding, shall be 
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I reinspected and cleaned. Reinforcement shall not be bent 
or straightened in a manner that will injure the material. 
Bars with kinks or bends not shown on drawings shall not 
be placed. The heating of reinforcement for bending or 
straightening will be permitted only if the entire 
operation is approved by the Engineer. In slabs, beams 
and girders, reinforcement shall not be spliced at 
points of maximum stress. At all points where bars lap 
or splice, including distribution steel, wire-tied 
minimum lap of 40 bar diameter shall be provided, unless 
otherwise shown. Splices in columns and piers shall be 
lapped sufficiently to transfer the full stress by bond. 
Splices in adjacent bars shall be staggered. 

b. Design: Reinforcing details, shown on the 
drawings, shal~govern the furnishing, fabrication, and 
placing of reinforcement insofar as they apply. Except 
as otherwise shown on the drawings or specified, con­
struction shall conform to the following requirements: 

1. Concrete Covering Over Steel Reinforcement: 

The concrete covering over steel reinforcement shall be 
as follows: 

(a) Beams & girders 3" to ~ outside of 
1-1/2 11 main steel 

{b) Solid Slabs 2-1/2 11 outside of 
steel 

(c) Tied Columns 3" outside of 
main steel 

(d) Walls 3" to ~ outside of 
1-1/2" steel 

(e) Footings 3" outside of 
steel 

2. Minimum Bar Size: Unless otherwise shown 
on the drawings, bars less thin 3/8" diameter shall not 
be used in the work, except for stirrups, ties, spirals, 
and distribution steel. 

3. Steel 1n Walls: Unless otherwise shown 
steel in walls shail oe continuous throughout the 
length of the various members. Splices shall not occur 
at critical sections. 

4. Wire-Mesh Reinforcement: Wire-mesh 
reinforcement where shown in slabs, shall be secured 
in position by spacer bars and chairs. Spacer bars 
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I shall be lapped not less than 5 inches. In slabs on 
ground, precast concrete blocks may be substituted for 
chairs. 

c. Supports: Reinforcement shall be accurately 
placed and secureiY tied at all intersections and splices 
with 18-gage black annealed wire, and shall be securely 
held in position during the placing of concrete by 
spacers, chairs or other approved supports. Wire tie endr 
shall point away from the form. For reinforcement in 
the bottoms of slabs and beams, the supports shall be 
sufficiently heavy and sufficient in number to properly 
carry the steel reinforcement. 
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L SECTION 6 

STRUCTURAL STEEL 

6-01. SCOPE: The work covered by this section of the 
specifications consists in furnishing all plant, labor, 
equipment, appliances, and materials, and in performing 
all operations in connection wiih the installation of 
structural steel, complete, in strict accordance with 
this section of the specifications and the applicable 
drawings. 

6-02. APPLICABLE SPECIFICATIONS: The following 
specifications form a part of this specification. 

a. American Institute of steel Construction 
Publications: 

1. Code of Standard Practice for Steel 
Buildings and Bridges. 

2. Specification for the Design, Fabrication 
and Erection of Structural Steel for Buildings. 

b. American Welding Society Code: 

1. Arc and Gas Welding in Building 
Construction. 

6-03. UNIFORM BUILDING CODE: All structural steel 
and iron work shall conform to Chapter 27 of the 
Uniform Building Code, 1949 Edition. 

6-04. GENERAL: The current rules and practices set 
forth in the Code of Standard Practice for Steel 
Buildings and Bridges, and the Specification for the 
Design, Fabrication, and Erection of Structural Steel 
for Buildings of the American Institute of Steel Con­
struction, shall govern this work, except as other­
w~se noted on the drawings or as otherwise specified. 
Welding shall be in accordance with the current Code 
f6r Arc and Gas Welding in Building Construction of 
the American Welding Society. 

a. Shop Drawings: All shop drawings shall be 
handled in compliance with General Conditions, Section 
IV, paragraph (a), marked Shop Drawings. 
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I b. Substitutions: Substitutions of sections, 
or modifications of details, or both, shall be made 
only when approved. 

c. Responsibility for Errors: The Co~tractor 
alone shall be responsible for all errors of fabrication 
and for the correct fitting of the structural members 
shown un the shop dravings. 

d. Templates: Templates shall be furnished where 
called for on the drawings. The Engineer shall furnish 
instructions for the setting of anchors and bearing 
plates and shall ascertain that the items are properly 
set during the progress of the work. 

6-05. MATERIALS: Structural steel shall conform to the 
requirements of A.S.T.M. Designation A 7-46. All other 
materiels shall conform to applicable specifications as 
set forth in.Chapter 27 of the Uniform.Building Code. 

6-06. INSPECTION AND TESTS: The material to be furnish­
ed under this specification shall be subject to inspectior 
and tests in the mill, shop and field by inspectors 
authorized by the Engineer. However, inspection in the 
mill or shop shall not relieve the Contractor of his 
responsibility to furnish satisfactory materials, and 
the Engineer reserves the right to reject any material 
at any time before final acceptance when, in the 
opinion of the Engineer, the materials and worlananship 
do not conform to the specification requirements. 

6-07. DESIGN: The design of members and connections 
for any portlons of the structure not indicated in the 
design drawings shall conform to the requirements of 
the current issue of the Specification for the Design, 
Fabrication, and Erection of Structural Steel for 
Buildings of the American Institute of Steel Construction 
Shop Drawings showing such designs shall be comparable 
in extent of information and detail to those issued 
by the Engineer. 

6-08. WORKMANSHIP: 

a. Connections: All connections shall be as 
shown on the drawings. When details are not shown, 
the connections shall conform to the requirements for 
s·eries B, A.I.3.C. standard connections. One-sided 
or other types of eccentric connections shall not be 
permitted except when shown in detail on the drawings. 
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I Unless otherwise indicated on the drawings, field 
connections shall be in accordance with the requirements 
of the A.I.s.c. Specification. 

b. Holes: Holes shall not be made or enlarged 
by burning nor will the burning of unfair holes in the 
shop or field be acceptable. Holes in base or bearing 
plates shall be drilled. Grout holes shall be provided 
in column bearing plates where shown on drawings. Holes 
shall be provided in members to permit connecti~g the 
work of other trades who will furnish the necessary 
templates or such information as may be required. 

c. Bolts: Bolts, other than field erection 
bolts, shall be "Dardelet1

' or approved equal. 

d. Welding: All welding, unless otherwise 
specified, shall conform to the provisions of the 
current "standard Code fOI'. Arc and Gas Welding in 
Building Construction"specifications of the American 
Welding Society. 

6-09. ERECTION: 

a. All work shall be rigidly and accurately 
erected to true line, level, plumb, plane and square 
under the continuous direction of a capable and 
responsible foreman and with the aid of accurate 
instruments in the hands of competent engineers. 
Tolerances shall not exceed those of the Specification 
for Design, Fabrication and Erection of Structural 
Steel for Buildings and Bridges, of the A.I.s.c. All 
shoring, bracing, etc., required for tempoTary support 
shall be provided and maintained and shall be removed 
by this Contractor when no longer required. 

b. Drift Pins: Drift pins may be used only to 
bring together the several parts; they shall not be 
used in such manner as to distort or damage the metal. 

c. Gas Cutting: The use of a gas cutting 
torch in the field for correcting fabrication errors 
will not be permitted on any major member in the 
structural framing. Its use will be permitted on 
minor members when the member is not under stress, and 
then only after approval has been obtained. 

6-10. PAINTING: All work shall after fabrication, 
have all millscale, oil, dust, dirt, grease, rust, 
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I spatter, slag, flux and other deleterious substances 
removed, and receive two thorough shop coats or "Zinc 
Chromate Primer", color green, and a field touch-up of 
all marred surfaces and field connections with the same 
material after erection and proper cleaning as above 
specified. Surfaces inaccessible to painting after 
fabrication shall be painted before fabrication, except 
machined contact surfaces, or surfaces to be riveted or 
welded together, or other surfaces to retain bond to 
concrete shall be protected with an approved coating, 
as specified below, in lieu of paint. Paint shall be 
applied only to thoroughly dry surfaces under dry 
atmospheric conditions and with approved equipment in 
the hands of skilled worlanen. Coverage shall be even, 
full and without runs or sags. Where it is required to 
retain unpainted surfaces until erection, fabrication, 
or installation in the f~eld, steel shall be given one 
coat of "Keystone Rust Preventative" medium grade, or 
equal, primer which can be removed with solvent in field. 

6-11. PACKING AND SHIPPING: All material and assembled 
units shall be boxed, crated or bundled securely and so 
loaded as to suffer no damage in transit. Maximum. 

weight of bundles shall be 2500 lbs., except packaged 
unit assemblies which may exceed this weight. Gross 
weight shall be marked on each bundle. All rivets, 
bolts, clips. and other devices for use in field 
erection shall be separately packed, suitably marked, 
coded and indexed and shall be securely boxed in 
packing boxes of 2" material reinforced with metal strap 
bindings. All other items which may be bent or damaged 
in shipment shall be securely crated or boxed to the 
satisfaction of the purchaser. Duplicate copies of 
index of box contents will be packed inside each box 
and in a heavy manila envelope tacked to the outside 
of each box. Duplicate copies of all lists will also 
be furnished direct to the purchaser for use in super­
vising erection. Gross weight shall be marked on each 
package. 

6-12. DAMP PROOFING: Interiors of all boxes, crates, 
and bundles for shipping shall be lined with doubled 
layers of 11 3isalkraft" or similar tear-resistant water­
proof paper with overlapped joints. All metal items 
not galvanized or coated with rust preventative paint 
shall be coated with heavy grease or Cosmoline before 
packing. All fabricated units shall be securely blocked, 
cleated and strapped or lagged to the inside of crates 
or boxes so that there will be no movement or shifting iL 
transit. Silica Gel dessicants will be inserted in all 
crates, boxes or sealed packages. 
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I SECTION 7 

MISCELLANEOUS METAL WORK 

7-01. SCOPE: The work covered by this section of the 
specification consists of furnishing all labor, materials~ 
equipment, and transportation required to complete the 
miscellaneous metal work as indicated on the drawings or 
required for the work. 

7-02. CODES: The provisions of the following codes 
and specifications shall govern the work insofar as 
these provisions are applicable: 

a. American Institute of Steel Construction 
publications (latest revision). 

l. Code of Standard Practice for Steel 
Buildings and Bridges. 

2. Specification for Design, Fabrication 
and Erection of Structural Steel for Buildings. 

b. American Welding Society Code (latest 
edition). 

1. Arc and Gas Welding in Building 
Construe ti on. 

7-03. INSPECTION AND TESTS: Mill inspection and 
tests wiii '6e waived if certifie.d mill test reports 
accompany deliveries and all heat marks are legible. 

7-04. PAINTING: Refer to paragraph "C", sub 4 of 
Section 10 on Painting. Paint shall be applied only 
to thoroughly dry surfaces and coverages shall be 
even, full, and without runs or sags. 

7-05. GENERAL: Supplementary parts necessary to 
complete each item, though such work is not definitely 
shown or specified, sh.all be incluGed. Standard 
commercial products which meet the general requirements 
of the drawings and specifications and vary only in 
non-essential detail will be acceptable, subject to 
the approval of the Contractor. 

7-06. GUARD BARS: Shall be provided for openings 
in locations shown and as detailed. Ba.rs with 
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[ threaded ends sba.ll pass through framing girts and 
be secured at top and bottom by nuts welded on after 
assembly. 

1-01. GRILLES: Grilled openings at Building No. 20~, 
Location "B" shall be of sizes to fit openings shown. 
Gp.illes shall be constructed of flattened expanded 
aluminum diamond mesh with opening size approximately 
1 inch by 2-3/4 inches equal to expanded aluminum as 
manufactured by the United States Gypsum Company. Mesh 
strands shall have a thickness of .080 inches and shall 
be .194 inches wide. Mesh shall be welded to l inch 
aluminum "U" edging. Grilles shall be arranged to 
slide vertically in the openings. 

7-08. BINS: Mesh bins at Building No. 302, Location 
"B", shS!rbe constructed of flattened expanded 
aluminum equal to those specified in paragraph 7-07 
preceeding, except that mesh shall be nominal 1/2 
inch diamond mesh. Mesh shall be welded to aluminum 
as frames as detailed. 

7-09. PIPE RAILS: Pipe rails shall be provided as 
indicated and shall be fabricated of aluminum alloy 
pipe unless otherwise directed by the Engineer. 
Railings shall be of design, materials and anchorage 
as detailed on the drawings; shall be of welded 
construction, and shall have an alumilite finish. 
Discolorations due to welding shall be touched up 
with aluminum paint. 

7-10. IADDERS: I.adders shall be furnished and 
installed where indicated on the drawings. I.adders 
shall be of alum.in~ construction unless otherwise 
specified consisting of round rod rungs let into and 
welded in rectangular bar stringers. Details of 
construction and anchorage are indicated on the drawingP 
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I SECTION 8 

CARPENTRY AND RELATED WORK 

8-01. SCOPE OF WORK: 

a. The work covered by this section of the 
specifications inctudes the furnishing of all labor, 
materials, and equ pment necessary for the complete 
installation of all rough and finish carpentry and related 
work as shown on the drawings or required for the work. 

b. The quality and design of all wood members 
used for load-supporting purposes in buildings or other 
structures shall conform to all applicable provisions 
of Chapter 25 of the Uniform Building Code 1949 Edition. 

8-02. MATERIALS: 

a. General Requirements: Except as otherwise shown 
on the drawings, all framing wood shall be of kinds and 
grades here specified and contain not more than 19 percent 
moisture. Sizes given are "nominal" unless noted "net". 
Each length of wood shall be grade and kind marked in 
accordance with the following Associations' last revised 
grading rules: 

Douglas Fir 
Redwood 
Sugar & Ponder9sa Pine 
Plywood 

West Coast Lumbermen's Ass1 
California Redwood Assn. 
Western Pine Assn. 
Douglas Fir Plywood Assn. 

b. Framinf and Structural Lumber shall conform to 
the following min mum standards unless otherwise shown on 
the drawings or hereinafter specified. 

1. All grounds, sheathing and other unspecified 
lumber 1-1/2° or less in thickness shall be D. F. No. 2 
Boards and Sheathing. Concealed sheathing may be D.F. No.3 

2. Small timbers 4" or less in thckness 
including joists, rafters, headers, bracing, plates and 
roof planks shall be D. F. Stress giade 1450f No. 1. 

. 3. Studs, Caps and Bucks less than 4" in 
thickness shall be D. F. Stress grade llOOf No. 2. 

4. Beams and Stringers 5" and thicker shall be 
D. F. Stress grade l450f No. 1. 
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I 5. Post and Timbers 511 and thicker shall be 
Stress grade No. 

6. Bottom Plates, where noted on plans to be 
redwood shall be Foundation Grade Redwood pressure treated 
Douglas Fir, when so directed. 

7. Walers, uprights and rails for double roofed 
aluminum buildings shall be Construction Heart Grade 
Redwood. 

8. All exposed surfaces of framing lumber 
shall be surfaced. Concealed work may be SlE, except 
plates shall be s4s. 

c. Finish Lumber, not otherwise shown or specified 
shall be of the following grades in accordance with the 
grading rules of the Associations listed in paragraph 
8-02 a, preceeding. Sizes shown are 11 nominal" unless 
noted "net". 

1. Finish wood shall be D. F. "B and Better" 
V. G. finish. 

2. Window and door frames shall be D. F. No. l 
common. 

3. Plywood finish and cabinet work shall be 
11 Plyshie ld EXT-DFPA-UTILITY-B-C" with 11 B11 side exposed. 

4. Flooring shall be D. F. No. 1 common -
T & G. 

5. All finish lumber shall be S4S. 

d. Rougl1 Hardware items shall be or approved 
standard design, and within the limits of practical 
availability, shall be of corrosion-resistant materials 
or be suitably processed to resist corrosion. Nails for 
framing shall be "common" not "box" type nails, and where 
not specifically shown or noted, shall be in accordance 
with the Uniform Building Code. Bolt heads and nuts 
shall be provided with cut steel or malleable iron washers. 
Rawl-plugs and screws of recommended sizes shall be used 
for attaching wood to concrete or masonry, unless other­
wise shown on drawings. Framing anchors and nails shall 
be of approved design. Nails and spikes shall conform to 
applicable provisions of Federal Specification No. FF-N-101, 
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I 8-03. STORAGE: Contractor shall provide and maintain 
adequate storage facilities for all materials to the 
approval of the Engineer. Lumber and building boards shall 
be carefully piled off the ground in such manner as to 
assure proper drainage, ventilation, and protection from 
the weather. Plywood and other panel material shall be 
separated for 24 hours prior to installation and shall be 
thoroughly dry. 

8-04. FASTENINGS: 

a. General Requirements: )i'astenings, not otherwise 
shown or required, shall be to full penetration without 
splitting, in accordance with thci following minimum 
schedule. Work not here specified or otherwise required 
shall be proportionate. In genezh.l, nails, screws, etc., 
shall penetrate the member fastened to not less than 1/2 
their length, shall not be closer to edges than 1/4 their 
length and shall occur once for each 3 inches or part of 
3 inches of width of face for member being fastened. 
Screws shall be twisted, not hammered home. Bolts, pins, 
etc., shall be set with driven fit. Bolt heads and nuts 
shall have cut steel or malleable iron washers under them. 

b. Schedule: Fastenings, except as otherwise 
shown on drawings or o~herwise required, shall o~: 

1. ~ooden Sole Plates to Concrete: (type 
of fastenings as inoicated or d11·ec tea). 

I 

Bolts on 6 1 -0" centers maximum and 
within 9" ot ends, openin~::J or corners and emoedded not 
less than 7" - - - - - - - - - - - - - - - - - - - - -1/2 11 

Shot.studs spaced as above specified 
for bolts, penetration 1-3/lf" - - - - - - - - - - - - 3/811 

2. Aluminum Angle Plates to Corncrete: (type 
of fastening as indica"t;ed or directed.) 

Bolts ori 4 1 -0 11 centers maximum and 
within 6" of ends, openings or corners and embedded not 
less than 7'1 

- - - - - - - - - - - - - - - - - - - - 1/2" 

Shot studs spaced as above specified 
for bolts, penetration 1-3/4'' - - - - - - - - - - - - 3/8 11 

3. Studs on Concrete: (type of fastenings 
as indicated or directed). 
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Bolts at midpoint and l' -011 from floors 
and ceilings, embedded 411 

- - - - - - - - - - - - - 1/2" 

Shot studs spaced as above specified 
- - - - - - - - - - - - - - - - - - - 3 /8" for bolts 

4. Studs to Bearings: 
Toe nails - - - - - - 3-16d 

5. Joists or Rafters to Bearings: 
Toe nail - - - - - - - - - - - - -3-16d 

6. Built-up Beams 8" or less deep; 12" 
centers staggered - - - - - - - - - - - - - -· - - - 16d 

7. 

8. 

Built-up Beams over 8" Deep: 
Bolts on 24" centers staggered - - 1/2 11 

Double Joists Under Partitions: 

Where not blocked apart 12 11 centers 
staggered - - - - - - - - - - - - - 16d 

Where blocked apart - at each block 2-20d 

9. Tail Joists to Headers, except when in 
hangers; 
Toe nail - - - - - ~ - - - - - - - 16d 

10. 

4 11 centers - -

Tail Joists to Headers in Hanfers: 
· Through header into tail jo sts on 

- - - - - - - - - - - - - - - - - - - 20d 

Toe nails 4" centers - - - - 16d 

11. Double Tail Joists Over 4 Feet I.ong: 
6" centers staggered - - - - - - - 16d 

12. 

13. 

Solid Blocking Between Joists and Rafters: 
Toe nails each side, each end - - 2-lOd· 
Toe nails to bearings, each open 

side - - - - - - - - - - - - 2-lOd 

Cross-bridging Between Joists or Rafters: 
Toe nails each end - - - - - - - - 2-8d 

Joists or Rafters to sides of Studs: 
8" joists or less - - - - - - - -
For each additional 4" of depth -
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I 15. Double Top Plates: 
Lower plate to top of stud - - - 2-20d 
Upper plate to lower plate, 12 11 

centers staggered - - - - - - - 16d 

16. Herringbone or F1re Blocking, each 
end - - - - - - - - - - - 2-lOd 

17. Sheathin~ and Sub-flooring at all Bearings: 
1" x b - - - - - - - - - 2-8d 
1

11 x 8" - - - - - - - - - 3-8d 

18. Diagonal Sheathing and Sub-flooring: 
As above, with one additional nail at 

ends, including intermediate butt and joinings. 

19. Ribbons to Studs: 
l" ribbons -
2 11 ribbons - - - -

2-8d 
2-16d 

20. Joist Anchors across interrupting beams 
and/or trusses 3/1611 x 1-1/2 11 steel, 2li" longer than 
breadth of beam. Centers to be 72". 

8-05. WORKMANSHIP AND ERECTION, ROUGH CARPENTRY: 

a. General Requirements: Lumber shall be accurate­
ly saw-cut, fitted into position, rigidly braced true to 
plane and plumb and securely nailed, lag screwed or bolted 
into place in accordance with the drawings. Splicing of 
framing members shall be only as indicated or approved. 
Care shall be exercised in framing so that cutting of 
important members will not be required; such cutting to 
be done only with the Engineer's approval. The various 
fastenings shall be adequate to resist the forces produced 

b. Joists, Rafters, Purlins, etc., shall be set 
with crown up and be dapped over bearings as required 
for leveling. Shimming will not be permitted. Splices 
shall be only over bearings and shall be lapped as shown, 
but lap not less than li inches. Headers, trimmers, and 
tail joists shall be increased to equal strength of 
surrounding work. 

c. Wall framin~, not otherwise shown on drawings, 
shall be framed with 2 x li" studs spaced 1611 on centers 
with single bottom plate and double top plate. Studs at 
angles shall be tripled, and at sides of openings shall 
be doubled. Plate splices shall be lapped a minimum of 
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24 inches. Walls shall be herringbone braced or fire 
stopped with one row of 2 11 by stud deep blocking so that 
the maximum concealed space is not over 7'-0". Where so 
indicated, install two rows of horizontal blocking of stud 
thickness cut in between studs, for securing corrugated 
metal siding. Lintels( not otherwise shown, shall be not 
less than two - 2 11 x 4 ' members on edge. Solid blocking 
for support of plumbing fixtures, case work, etc., shall 
be installed as required for proper support thereof. 

d. Sheathing, unless otherwise shown, shall be laid 
diagonally with driven sides and ends, and nailed as shown 
or hereinbefore specified. Tongue-and-grooved and ship­
lapped joints shall be placed so as to provide natural 
weathering. Two bearings shall intervene between splices 
in the same board, and two boards shall intervene between 
splices over the same bearing. Prior to application of 
composition roofing over roof sheathing, damaged work 
shall be replaced, loose or cupped boards renailed and 
all sheathing swept broom clean. 

e. Furring. of sizes called for on drawings, shall 
be installed on walls where shown. Furring strips shall 
be erected plumb and rigid, using wood shims as required. 
Furring for paneling in metal buildings shall be bolted 
to wall girts as shown. Wall framing shall be furred as 
required to conceal all pipe, conduit, ducts, etc. in 
finish areas. 

f. Posts and Columns shall be accurately set and 
rigidly anchored as indicated or required. Bottom ends 
of all posts shall be coated with bituminous paint before 
setting. 

g. Stairs, walkways, handrailings, etc., shall be 
constructed to size and detail shown on the drawings. Stai 
carriages shall be cut from a single piece of lumber. 
Risers shall be of uniform height and· treads of uniform 
width, except as otherwise shown. The front edges of 
treads shall be beveled slightly. Hand and wall railings 
shall be in one piece for each run. All framing and finish 
shall be rigidly secured. 

h. I.adders and catwalks shall be constructed of 
wood selected from lumber delivered to the jobsite for 
structural purposes, so as to be free of structural defects 
that would make it unsuitable for the use intended. Knots 
shall not appear in the narrow faces of side rails, cleats 
or rungs, and cross-grain shall not exceed a slope of one 
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(1) inch in twelve )12). ladder rungs sh.all be dapped 
into side rails. 

8-06. FINISH CARPENTRY: Unless otherwise shown on 
drawings or directed by Engineers, finish carpentry work 
shall conform to the following standards: 

a. General Requirements: 
accurately and skillfully worked 
level and plumb. All work shall 
reinforced and secured and shall 

All work shall be 
and set true to line, 
be substantially 
be properly sanded. 

b. Opening frames and trim shall be in one piece 
from angle to angle. Rails, moulds, etc., shall be in 
as long length pieces as are available. 

c. Outside trim angles shall be mitred, and inside 
angles coped. 

d. Butt end joints sh.all be beveled, exposed ends 
of aprons, rails, etc., returned on themselves and out­
side arris rounded off. 

e. Glue joints, where indicated, shall be glued 
up with waterproof glue and held with clamps until set. 

f. Fastenings shall be blind where possible and 
when not shall be set for putty. 

g. Rough Hardware, including bolts, washers, nails, 
screws, angles, plates, etc., shall, within the limits of 
practical availability, be of aluminum or metal processed 
to resist corrosion. Rough hardware items other th.an as 
above specified shall not be used in the permanent instal­
lations. Size and type of fastenings and anchors shall 
be as shown or required for the work. 

8-07. PLYWOOD PANELS: 

a. Plywood panels, of thicknesses noted shall be 
installed at walls, ceilings and elsewhere as shown. 
Panels shall be installed in as large sections as possible: 
butt jointed, and face nailed over bearings. Nailing shal 
be at 6 inches on centers for outer edges of panels and 
12 inches on centers at intermediate bearings. 1/4 inch 
panels shall be secured with 4d nails, 3/8 inch and 1/2 
inch panels with 6d nails and 3/4 inch panels with 8d nailf 
Nails shall be set for putty in areas scheduled for paint 
finish. At interior angles and at intersections of walls 
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I with floors and ceilings install 1/4 round mouldings. 
Plywood wainscots, where shown, shall be provided with 
cap moulding. Sliding plywood panels shall travel in 
rabbetted guides and be provided with wood pulls. Ply­
wood for panels and finish moulding shall conform to par­
agraph 8-02c, p~eceding. 

b. Fire resistant plywood panels of thicknesses 
noted shall be installed at walls, ceilings, and else­
where as indicated on the drawings for the Building No. 
116 on Location "A." Panels shall be installed as spe­
cified in para.graph 8-07 sub l. Fire resistant ply­
wood for panels and finish moulding shall be exterior 
grade Douglas Fir fire retardant treated, and shall con­
form to the requirements of Navy Specification No. 51C40 
for Type 11 M, 11 class 11 1," "Fire Retardant Chemicals for 
Lumber." 

8-08. CABINETS, COUNTERS, BENCHES, ETC.: 

a. General Requirements: All cabinets, count­
ers, benches, shelf units, and similar items shall be 
built to the designs and dimensions shown, and shall be 
of the materials hereinbefore specified unless otherwise 
noted. Dimensions shown are nominal. Contractor shall 
take off his own measurements and make such adjustments 
as are required by working conditions. Where details 
are not shown or where so noted, these items shall be 
constructed on the job to meet the requirements and con­
ditions of use. In these instances construction meth­
ods and material shall be suitable to the use intended, 
shall be similar to like detailed items, and subject to 
the approval of the Engineer. 

b. Workmanship: All cabinet and case work, 
shelving, tables, benches, etc., shall be constructed 
in accordance with the best joinery practice. Work 
shall be housed, doweled, blocked, and glued together 
and nailed, screwed or bolted, as shown. Nails shall 
be set and screws concealed wherever possible. Mit.ers 
shall be accurately made. Butt joints shall be made 
with approved fastenings to prevent separation. All 
work shall be sandpapered smooth and left in proper con­
dition to receive painter's finish. 
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I c. Anchors: Work shall be secured to building 
construction with anchor bolts, bent plates, or angles 
as indicated or required. 

d. Hardware: Contractor shall furnish and in­
stall all hardware shown or required for proper opera­
tion, including hinges, pulls, shelf supports, and 
brackets, catches, etc., of types hereinafter speci­
fied. 

8-09. COUNTERS AND BENCH TOPS: Tops for counters, 
benches or similar items shall be of the materials 
shown, and except where otherwise noted, shall conform 
to the following standards: 

a. Linoleum shall conform to Federal Specifi­
cation LLL-L-367, for Jaspe type, standard grade; color 
gray or as selected. Linoleum paste shall conform 
to Federal Specification O-P-106, except that paste 
shall be waterproof. Standard weight linoleum lining 
felt shall first be cemented to the top, linoleum shall 
then be cemented to the felt and joints and edges 
weighted with sand sacks until paste has set. 

b. Hardboard, where called for on the drawings, 
shall be hard-pressed, structural fiber-board, of the 
thicknesses shown, and shall be in accordance with Fed­
eral Specification No. LLL-F-311, for Class B. Mater­
ial shall be bedded in waterproof paste and shall be 
applied to the wooden sub-surfaces under pressure. 

c. Asbestos-cement Board backing for metal 
tops shall be of the thicknesses shown and shall com­
ply with Federal Specification No. SS-S-283 for Type 
I sheets. Sheets shall be securely nailed to bench 
tops and back rails before application of metal sur­
facing. 

d. Plastic Tops and 
for shall be mill fabricated 
surface of the weight called 
shown, plywood backing shall 
face veneer of V. G. Douglas 
grained, non-resinous wood. 
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back rails where called 
of plywood with a glazed 
for. Unless otherwise 
be 3/4 inch thick, with 
Fir, birch or equal close-

180-180 glaze shall consist 



I of three laminations of clear synthetic resin weigh­
ing 60 pounds per 1000 square feet, bonded to the 
plywood under heat and pressure and providing a glazed 
surface approximately 1716 inch thick. 

e. Stainless Steel top and back rail surfac­
ing shall be of the gauge called for and shall comply 
with Army-Navy Specification No. AN-QQ-S-772A for 
Class 2, Composition G, Physical Condition All Annealed 
Temper, Surface Condition 2B, steel sheets, be turned 
down at edges and secured with countersunk wood screws. 

f. Wood Finish2 Wood finish for tops, where 
so indicated, shall be Douglas Fir No. 1 Common tongued 
and grooved of dimensions shown, and shall be laid with 
driven fit and blind nailed with aluminum nails. 

g. Mouldings: Wooden nosings, cap mouldings, 
etc., shall be to the dimensions shown and of mater­
ials hereinbefore specified. Metal edging shall be 
of the designs indicated and shall be of aluminum or 
stainless steel, secured with countersunk screws of 
like material. 

h. Fixtures: Counter and bench tops shall be 
accurately cut and reinforced to receive the plumbing 
fixtures called for. Sinks shall be secured in place 
by clamps as detailed, and finished with aluminum or 
stainless steel sink frames screwed to the tops and 
set in waterproof cement; or where so indicated for 
shop sinks, shall be secured with wooden hangers and 
finished with wooden trim mouldings sealed with water­
proof mastic. 

8-10. DOORS AND DOOR FRAMES: 

a~ Job-built doors, half doors and gates shall 
be constructed of plywood and/or finish lumber as here­
inbefore specified to the details and dimensions shown. 

b. Stock doors shall be of the types and sizes 
shown and shall be manufacturer's stock Douglas Fir 
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I doors fabricated in accordance with Commercial Stan­
dard CS 73-48 as published by the United States De­
partment of Commerce. Doors shall be of panel-and­
frame construction including those indicated as flush. 
Doors shall be mortised-and-tenoned or doweled, and 
glued; water-proof glue shall be used. Double doors 
shall be furnished with astragal attached. All doors 
shall be furnished smoothly sanded and shall be fac­
tory sealed on all ends, edges and faces with a resin 
sealer-prime coat. 

c. Screen doors shall be furnished and installed 
where indicated or directed. Screen doors shall comply 
with all applicable provisions of paragraph b, preceding 
and shall be covered with plastic mesh screening. Plas­
tic mesh screening shall be of a type that has success­
fully met tests for accelerated weathering, salt spray, 
tropical chamber and water absorption as made by a reput­
able laboratory; shall have a softening point of not less 
than 240 degrees f.,a tensile strength of 40,000 pounds 
per square inch and shall be 18 x 14 mesh, color gray. 

d. Louvers shall be of types and materials de­
tailed and shall be set in suitable frames. Louvers 
shall be screened on interior faces where directed with 
plastic mesh screen as hereinbefore specified. Metal 
louvers as specified in "Miscellaneous Equipment and 
Furnishings 11 section of these specifications shall be 
installed as indicated. 

e. Insulation shall be provided for doors at 
Building 221, Location 11 B" as detailed. Insulation 
shall conform to paragraph 8-18 that follows. 

f. Door frames shall be of dimensions and con­
struction as detailed on plans with stops nailed on. 
Frames shall be set plumb and square and properly 
secured. 

g. Erection: Unless otherwise shown or direct­
ed, doors shall be hung and fitted to a 1/8 inch clear­
ance at top and sides, and 3/8-inch clearance at the 
bottom and shall have 1-1/2 pair of hinges per door. 
Door hardware shall be as hereinafter specified. 

8-11. WINDOW SASH: All sash, unless otherwise noted, 
shall be job-built to the designs and dimensions shown 
from material specified in paragraph 8-02c. Screen 
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frames as hereinafter specified, shall where so noted, 
be glazed with plastic glass. 

8-12. WINDOW SCREENS: Window screens shall conform 
to Specification No. HN-2H-105 as contained in Appendix 
A of these specifications. Screens shall be furnished 
complete with hardware including hangers and button 
fasteners, as well as the required rubber closure plugs. 
Screens shall be installed insect-proof with all hard­
ware in proper working order. In general, screens 
shall be installed at hospital infirmary and mess hall 
buildings and at certain other buildings as directed; 
the exact location or screens shall be as determined by 
the Engineer. 

8-13. PLASTIC COVERED SCREENS: Where so noted, screen 
frames shall be glazed with a flexible, translucent 
wire reinforced fabric equal to Dupont "Cel-O-Glass 71 • 
Fabric shall be attached to screen frames by means of 
splines driven into grooves 1n the screen members in 
a manner similar to that specified for the attachment 
of plastic mesh screening. 

8-14. FLOORING: Finish flooring, not otherwise noted, 
shall be as specified in paragraph 8-G2c, of dimensions 
shown, laid with close joints, tightly driven up, and 
blind nailed with aluminum nails into each floor joist. 
Joints over the same bearing shall be alternated, so that 
there will be at least two boards between them. 

8-15. CORRUGATED ALUMINUM: Contractor shall furnish 
and install corrugated aluminum roofing and siding over 
wood framed structures where called for on the drawings. 

a. Materials unless otherwise shown, shall be 
as follows: 

1. Corrugated Aluminum Sheet shall be 
industrial type .032 inch thick weighing not less than 
.56 pounds per square root and shall be 3s aluminum 
alloy or equal, corrosion-resistant alloy approved by 
the Engineer. Corrugations shall l".ave a pitch of 
2.67 inches and a depth of 7/8 inches. Ridge caps and 
other special shapes sh.all be provided where required 
and aluminum flashings .020 inches thick minimum shall 
be installed where shown or as required to provide a 
weather-tight installation. 

2. Fastenings, including nails, screws, 
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rivets, etc., shall be of aluminum alloy. Nails shall 
be barbed and etched. Neoprene or aluminum backed 
fiber washers shall be provided for all holes for 
fasteners. 

b. Worlananship: 

1. Apllication shall be started true to 
line and care sha~l be taken to keep the horizontal 
and vertical lines of the sheets straight and plumb. 
Work shall start at the end of the building opposite 
the prevailing winds and shall proceed across the roof 
one course at a time, or if preferred, all courses 
shall be carried across the roof simultaneously, keeping 
the adjacent lower course at least one sheet ahead of 
the next upper course. The first sheet shall be applied 
with the edge turned down at the gable and side and 
with the edge turned up at the opposite side to be 
lapped by the next sheet. Roofing shall be laid with 
corrugations parallel to the roof slope, siding sheets 
shall be attached with corrugations vertical. Sheets 
shall be bent along corrugations only. 

2. Sidelaps for roofing shall be 1-1/2 
corrugations, minimum, and for siding 1 corrugation. 
End laps shall be 8 inches for roofing and 4 inches 
for siding. 

3. Holes for Fasteninfs shall be drilled 
or punched and all holes sealed w th washers. Side 
laps shall be fastened with machine screws or sheet 
metal screws approximately 15 inches on centers. 
Sheets shall be secured to sheathing or framing at 
end laps and intermediate bearings with nails through 
washers at the crown of alternate corrugations. 

4. Protection: Where aluminum overlaps 
dissimilar metals or masonry, the overlap shall be 
painted with aluminum pigmented asphalt paint. 

8-16. PICTURE SCREENS: Motion picture screens whe~e 
shown on the drawings shall be con~tructed of asbestos­
cement sheets complying with Federal Specification No. 
SS-S-283 for Type I sheets. Sheets shall be of thick­
nesses called for in as large sizes as practical. 
Joints shall be butted and shall occur only over solid 
bearings. Nails shall be countersunk and nail holes 
and joints filled with an approved cold water type 
putty, sanded smooth. All holes for nails through 
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asbestos-cement panels shall be drilled. Wood screen 
frame, supports, stairs, etc., shall be as detailed. 

8-17. GLASS AND GLAZING: Openings, for the most part, 
will not be glazed. Where glazed opening are called 
for on the drawings, install glass types noted in 
accordance with details shown. Sizes for glass shall 
be taken from the actual frames and sash; sizes shown 
are nominal. Except as otherwise shown or hereinafter 
specified, flat glass shall conform to the requirements 
of Federal Specification No. DD-G-45la, of types as 
noted, or directed by the Engineer. 

a. Polished Plate Glass: Polished plate glass 
shall be Type A, glazing quality. Nominal thickness, 
except where ·otherwise indicated on the drawings, shall 
be l/4-inch. 

b. Clear Window Glass: Clear window glass, 
except where specified otherwise, shall be Type B, 
double strength, "A" quality. 

c. Wire Glass: Wire glass shall be Type E, and 
shall be 1/4-inch thick, clear, polished both sides. 

All glass, except as otherwise indicated, shall be set 
in putty. Wooden stops shall be bradded and metal stops 
secured with screws. All glass shall be back-puttied 
and have excess putty cut off flush with top of stophead. 

8-18. INSULATION: Contractor shall furnish and install 
all insulatihg materials ~in the areas so scheduled. 
Except as otherwise shown or herein specified insulation 
shall be as follows: · 

a. Insulatin~ batts shall conform to Federal 
Specification HH-I-5 c for Type I, Class B. 

b. Insulating Roll Blankets shall be as specified 
in paragraph "a" preceding except that insulation shall 
be in the form of a continuous roll. Batts and blankets 
shall be of the thicknesses shown and shall be of 
appropriate sizes to fit between walls, studs or ceiling 
joists as the case may be. 

Batts shall be securely stapled to the studs or joists 
with the moisture resistant paper toward the exterior 
or "hot" side. (Refer to "Painting" section for vapor­
seal insulation). 
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I 8-19 ACOUSTIC TILE: Contractor shall furnish and 
install acoustic tile on walls and/or ceilings in the 
areas shown. Tile shall be prefabricated acoustical 
units conforming to Federal Specification No. SS-A-118. 
Units shall be manufactured from either wood or mineral 
fibers. Unless otherwise shown, tile shall be 3/~ inch 
in thickness and have a noise reduction coefficient of 
not less than .70. Tile shall be plain or perforated 
as noted, shall be 12 11 x 12" or scored in 1211 blocks, 
shall have beveled butt edges and shall be of the color 
selected. Units shall be nailed to furring strips as 
indicated, perforated units to be blind nailed through 
the corner holes. 

8-20. TACKBOARDS: Tackboards or bulletin boards shall 
be of sizes and at locations shown and shall consist of 
a cork field or approved color, if available, cemented 
on plywood backing. Joints shall be flush and shall be 
concealed as far as practicable; where exposed nailing 
is necessary, the nails shall be set and the holes 
filled. The edges of the tack boards shall be finished 
with a wood trim as detailed. 

8-21. MAP BOARDS called for at Building No. 221, 
location "B" shall be of similar construction to the 
tackboards specified in paragraph 8-20 preceding. 
Map boards shall move on an overhead track, two boards 
to each track. Arrangement of operating hardware shall 
be as detailed. Hardware shall include aluminum alloy 
tracks installed with cadmium plated screws, pressed 
fiber hanger rollers with roller bearings, other hanger 
parts to be of plywood; and aluminum door guide angles. 
Hardware shall be "Har-vey" or approved equal. 

8-22. WEATHERSTRIPPING: Contractor shall furnish 
and install weatherstripping at all openings where 
called for. Except as otherwise shown, methods and 
materials shall be similar to those detailed for 
Buildings 329 and 330 at U:>cation "B". Rubber stripping 
for door gaskets shall be ~O to 50 shore synthetic rubber 
Sponge rubber shall be neoprene or equal synthetic 
rubber. All metal and angles used for weatherstripping 
shall be aluminum. All rough hardware shall be of 
aluminum or shall be cadmium plated ferrous metal. 
All rubber weatherstripping shall be coated with cement 
on contact surfaces before being screwed or otherwise 
secured in place. In locations where vapor-seal 
coating is called for to be sprayed over interior sur­
faces, all openings formed by corrugated metal 
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r 
L contacting flat surfaces shall be closed by shaped 

sponge rubber plugs cemented in place prior to spraying. 
Refer to "Painting11 section for vapor-seal coating. 

8-23. TENT FRAMES: 

a. General Requirements: Contractor shall 
fabricate and erect at the locations shown all tent 
frames shown or required for the work. Concrete floor 
s1e·.:,s, including anchor bolts, for personnel tents, 
and concrete piers for refreshment tent posts shall 
conform to the "Concrete and Form Work11 section of these 
specifications. 

b. Materials: 

1. Lumber~ not otherwise called for, shall 
conform to paragraph ~-02b. 

2. Plywood shall be 11 Plyshield EXT-DFPA-
UTILITY". 

3. Rough Hardware: Ferrous metal items 
including bolts, nuts, plates, washers, etc., shall 
be hot dipped galvanized. Nails shall be spiral shank, 
flat head, 613-T aluminum alloy or approved equal 
aluminum alloy, or substitute as approved by the Engineer 

4. Screening where required, shall be plastit 
mesh as specified in paragraph 8-lOc preceeding. 

5. Canvas shall be 12.29 ounces per square 
yard, dark olive drab, cotton duck conforming to Type 
III, Table II, of u. S. Army Specification No. 6-342. 
Canvas for refreshment tents shall have triple sewed 
seams and hems with 9/16 inch brass grommets and 
washers spaced 12 inches on centers at the perimeter. 
Unless otherwise shown, canvas for personnel tents will 
be furnished by the Government. 

c. Worlananship: All members shall be accurately 
cut and fitted, securely fixed and rigidly braced to 
the true line, plane and plumb, with bolt holes accurate 
ly drilled. Splicing of members will not be permitted. 

8-2~. CURTAINS: Canvas curtains sliall be provided 
where indicated at Building No. 200, LJcation "B". 
Canvas shall conform to paragraph 8-23 b. preceeding. 
Seams and lengthwise hems shall be triple sewed and 
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I ends shall be pinked. Curtains shall be provided with 
ropes and pulleys for pull-up operation. 

8-25. FINISH HARDWARE: 

a. General Re~irements: Contractor shall fur­
nish and install allrdware shown on the drawings, 
herein specified or required to complete the finish 
har(ware installation for the project. Except where 
othnrwis8 called for, all finish h~rdware shall, within 
the limits of practical availability, be of corrosion­
resistant materials or of materials processed to resist 
corrosion. All hardware shall be accurately fitted, 
and with the exception of supporting hardware, all sur­
face applied hardware shall be removed before the 
painter's finish is applied; and subsequent to completion 
of painting shall be replaced and left in good working 
condition. 

b. Hardware Elsewhere Specified: Certain finish 
hardware items, including hardware for the following 
installations, are specified under the section of 
specifications pertaining to those installations: 

1. Pre-fabricated metal buildings 

2. Vault doors 

3. Steel plate or other special doors 

4. Window screens 

5. Movable curtains and sliding panels 

c. Keying: All cylinder locks and padlocks 
shall be keyed, master keyed and grand master keyed 
in a manner to be determined by the Contracting Officer. 

d. Hardware List: Except as otherwise noted, 
finish hardware shall conform to the following list: 

1. Latch Sets: latch sets where called for 
on the drawings or required shall be "Parlyn" Door 
latches as manufactured by Parlyn Ltd., L::>s Angelee, 
California or approved equal; of the types indicated. 
Case and pulls shall be of aluminum; operating 
mechanism, except for bronze pins and chromium plated 
steel springs shall also be of aluminum. 
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I 2. Lock Sets: Cylinder lock sets where 
called for shall be Schlage or equal. All exposed 
trim shall be aluminum with satin finish, alumilited. 
Mechanism shall be all bronze with heavy zinc dichro­
mate plating on all parts. All cylinder locks shall 
be master-keyed for each location. Provide individual 
keys for all locks. 

(i· Exit Bolts: (Refer to Building No. 330, 
Location 11 B'). Exit bolts ·shall bo equal to Sargent 
Nos. 5391L and 5344 L {install as directed), and shall 
be complete including sectional en~rance door handle 
for outside, wrought brass cylinder bases, forged brass 
grip, cylinder mortise lock No. 993; finish U. S. 4. 
Locks shall be master-keyed. 

4. Hinges: Except where otherwise called 
for on the drawings, all door, gate and cabinet hinges 
shall be surface type aluminum hinges. Hinges shall be 
welded to doors and door frames or drilled for screw or 
rivet attachment as called for on the drawings. Unless 
otherwise shown, 1-1/2 pairs of hinges shall be inste.lleq 
on each door. Hinges shall be similar to the following 
typical examples: 

Door Hinges: In accordance with sketch 
numbered SK-171 for extruded hinge, 63ST 5 aluminum 
alloy, with stainless steel pin. 

Cabinet Hinges: In accordance with SK-
174, SK-175 and SK-176 for different sizes for #19 
gauge aluminum sheet hinges, 52S-H34 aluminum alloy 
anodized, with stainless steel pin. 

Hinge Hasps: In accordance with sketch 
SK-177, and SK-179 for different sizes for sheet 
aluminum hinges hasps and staples, 52S-H34 aluminum; 
with stainless steel pins. 

Bolt Hook Hinges shall be California 
Hardware Catalogue No. 952 or equal, wrought steel 
galvanized. 

Sprinf Hinges for screen doors shall be 
of the adjustable co 1 type finish u.s.4 of sizes 
shown or appropriate for the use. For each door furnish 
roller catch with rubber roller and door pull; finish 
to match hinges. 
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I 5. Barrel Bolts and surface strikes shall be 
in accordance with SK-180 and SK-181 for different sizes, 
to the details shown, sheet aluminum to be 52S-H3q, 
aluminum tubing to be 61S-T6 alloy; barrels to be stain­
less steel. 

6. Shelf Brackets shall be 24 ST-4 aluminum 
alloy to the details shown on sK-164. 

7. Acjustabl~ Shelf Supports, where called 
for shall consist of approved type aluminum shelf 
brackets supported on aluminum standards, with bracket 
slots in the standards approximately one inch apart. 

shall be 
aluminum 
shall be 

8. Paper Holders: Toilet paper holders 
as detailed on SK-165, with frame of 24ST-q 
alloy and roller of hardwood. A paper holder 
installed at each water closet. 

9. Clothes Hooks shall be to the details 
shown on SK-J63 and shall be fabricated of 24ST-4 
aluminum alloy rectangular rod. 

10. Padlocks shall be of sizes shown or 
appropriate to the ·use intended and shall be brass 
or bronze, with pin tumbler mechanism, key operated 
or combination as available, equipped with shackle 
and chain as required; and shall conform to Federal 
Specification No. FF-P-lOlb. Keyed padlocks shall be 
master-keyed. 

11. Miscellaneous items of hardware 
including gate hooks and eyes, chains and snaps, door 
and drawer pulls, catches and all other items shown or 
required, shall be of suitable approved types and shall 
be on non-metallic materials, non-ferrous materials or 
ferrous materials processed for corrosion resistance. 

8-26. ASPHALT TILE: Contractor shall furnish and 
install asphalt tile in Building No. 120 on Location 
"B" and where otherwise indicated on the drawings. 
Asphalt tile shall be 911 x 9" x 3/1611 thick complying 
with Fedel'al Specification SS-T-306a. Surface shall 
be thoroughly dry, absolutely clean, even and true 
to line, level and plane; primer and cement shall be 
first quality with protective coating consisting of 
one coat of water emulsion floor wax confonning to 
Federal Specification No. P-W-15la. Asphalt tile shall 
be installed with closely butted, in line, flush joints 
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I and edges to be sanded smooth and true; excess cement 
to be removed in an approved manner followed by tho­
roughly washing and rinsing with neutral soap and water 
to remove all traces of soap, etc. before applying 
to protective coating. 

8-27. MIRRORS: A glass mirror, size 12 11 x 18", in a 
white lacquered wooden frame shall be furnished and 
installed over each lavatory shown on the drawings. 

8-28. DRAPES: Drapes called for at Building No. 221, 
wcation "B" shall be of size shown and shall be of 
flame-proofed cotton material, basket weave, color, 
light cream. Samples of drape material shall be sub­
mitted to Engineer for approval. Drapes shall be of 
the bi-parting type complete with Kirsch or equal 
heavy duty ceiling track, traverse with cords and 
pulleys. 

8-29. HARDWARE CLOTH: Hardware cloth for Greenhouse, 
Location "L" or as otherwise indicated 9n the drawings 
shall be Type G, aluminum alloy, l~ mesh, conforming 
to Federal Specification RR-C-~5/a. 
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SECTION 9 

METAL DOORS, DOOR FRAMES & WINDOWS 

9-01. SCOPE: The work covered by this section of the speci­
fications consists in furnishing all plant, labor, equipment, 
appliances and materials and in performing all operations in 
c:mr.ection with the installation of metal doors and metal 
dJor frames, complete, in strict accordance with this sec­
tion of the specifications and the applicable drawings. 

9-02. SHOP DRAWINGS: The Contractor or manufacturer shall 
prepare and submit complete shop drawings for all fabricated 
work in accordance with the 11 General Conditions" Section of 
these specifications and shall obtain the Engineer's approv­
al thereof before proceeding with the work. 

9-03. SAMPLES: Samples of all materials, except rolled 
plates and shapes, shall be submitted to the Engineer for 
approval when so required. 

9-04. MATERIALS: Materials not specified in detail shall 
meet required grade and class of applicable Federal or A. S. 
T. M. Specifications as a.mended to date. 

9-05. WORKMANSHIP: All work shall be fabricated by experienc­
ed workmen in accordance with the best shop practice. All 
exposed edges of plates, stops, frames, etc., shall be cut 
true and squsre and with the exposed corners smoot):l. and slight · 
ly rounded. All mitres shall be accurately cut, fitted close, 
flush and smooth. All joints shall be brazed or welded. All 
exposed joints, or welds, shall be ground or otherwise finish­
ed flush and smooth. All rivets or screws shall be counter­
sunk flush and smooth. Welds, not otherwise indicated, shall 
extend the entire length of the joint of the welded member. 
All work shall be erected to true line, level and plane with 
operating hardware in perfect order. 

9-06. STEEL EXPLOSION DOORS: 

a. 
tractor is 
called for 
cations. 

General: Where indicated on the Drawings, Con­
te furnish and install steel explosion doors as 
on the drawings and according to these specifi-

b. Construction: Doors shall be made of steel all 
welded construction as manufactured by the 11 Jumbo Steel Pro­
ducts Company", or equal. Shall withstand test pressures 
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I as specified by the Engineer. 

c. Hardware: Doors shall be equipped with neo­
prene gaskets all around between closing edge of door and 
door frame; also Refrigerator Type, Cam and Handle Door Lock· 
ing Devices, hasp and hinge. 

d. Frames: Each door shall have its respective 
steel door frame all welded construction as manufactured by 
the "Jumbo Steel Door Products Company", or equal, and shaJ) 
be considered as an integral part of the door assembly. 

e. Paint: All doors and frames shall, after fabri­
cation, have all millscale, oil, dust, dirt, grease, rust, 
spatter, slag, flux and other deleterious substances removed 
after which they shall receive two(2) thorough shop coats of 
11 Zinc-Chromate 11 oil base rust preventive primer -- color 
green. 

9-07. SPECIAL STEEL BLAST DOORS: 

a. General: Where indicated on the drawings, Con­
tractor is to furnish and install special blast proof doors 
and frames as detailed on the drawings and according to thes· 
specifications. 

b. Construction: Doors shall be made of steel all 
welded construction consisting of angle stiffener frame 
welded to door panel. Welding at all joints shall be con­
tinuous. Door plate thickness shall be as indicated on 
drawings. 

c. Hardware: All doors shall be equipped with one 
pair of hinges and one pair of latches and keepers. Hinges 
shall be fabricated from 3/811 thick bar stook. Latches and 
keepers shall be fabricated from 1/2" thick bar stock. All 
hinges, latches and keepers shall be welded to doors and 
door frames and be considered as an integral part of the 
door assembly. 

d. Frames: Each door shall have its respective 
steel door frame all welded construction with angle frame 
tightly fitted and welded together at corners. Continuous 
bars, acting as door jambs, heads and sill, shall be plug 
welded to angle frame. All frames shall be considered as 
an integral part of the door assembly. 

e. Paint: All doors, frames and hardware shall 
after fabrication be painted as per paragraph 9-06 e. of 

9-2 



1 of this specification. 

9-08. LEAD DOOR AND STEEL FRAMES: 

a. General: Where indicated on the drawings, Con­
tractor is to furnish and install lead door and steel frames 
as detailed on H & N Drawing 3C-5628 Details D. E. F. and 
G. and according to these specifications. 

b. Construction: Door shall consist of steel frame 
capable of holding lead sheets and shall swing on fabricat­
ed steel pipe hinge all welded construction. Frame shall 
be fabricated from angles welded together at all corners. 
I'his frame shall be braced with angles welded as shown on 
drawings. Lead sheets shall be supported by 4-3/4 round 
bars spaced horizontally through door frame as shown on 
drawings. Lead sheets will be furnished by user. 

c. Hin~es: Shall consist of one 5 inch round sched­
ule No. 40 x 6 long pipe sleeve welded to top of door 
frame and one 5 inch round schedule No. 40 x 12 inch long 
pipe sleeve welded to bottom of door frame and become an 
integral part thereof. Complete door assembly shall swing 
on a fixed pivot consisting of a 4 inch round schedule No. 
40 pipe welded to a 10" x l'i x 1011 base plate at the bottom 
and penetrating a 16 11 x 11

' x 1 1 -6" plate at the top. Both 
top and bottom plates shall be embedded in concrete as 
shown on the drawings. 

d. Paint: All doors and hinges including all fab­
ricated parts shall after fabrication be painted as per 
paragraph 9-06 e. of this specification. 

9-09. VAULT DOORS: 

a. General: Where indicated on the drawings, Con­
tractor shall furnish and install insulated flat sill f1re­
resistive vault door bearing Underwriters' Laboratories 
four-hour fire-resistive label, Underwriters' Laboratories 
relocking device label and Safe Manufact¥re~s' National 
Association labe~ for tour-hour door. Relocking device 
shall be doi:signed to function under mechanical explosive 
or torch attack. This d.oor shall be as manufactured by the 
Mosler Safe Company, or its equal. 

b. Construction: Clear door opening shall be 78 11 

high by 32 11 wide. The door shall have 1/811 outer door 
plate welded to jambs and shall be insulated with monolith­
ic fire-resistive material. Baffles in do.or designed to 
prevent penetration of heat. In addition, the.door shall 
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I be equipped with at least 1/211 insulation over bolt work, 
mounted on fusible studes, thermostatically controlled, 
designed to automatically seal openinS at door frame.when 
temperature reachea approximately 165 F. The door shall 
be equipped with five 3/4 11 diameter bolts, operating four 
to the front, and one to the top, with interlocking tongue 
and groove at top, front and rear, checked by three­
tumbler, hand changed, bronze case combination lock, with 
spindle shouldered against lock plate to prevent driving, 
and two hard pins in spindle to prevent drilling. Entire 
locking mechanism to be guarded by 1/4 11 drill-resisting 
plate. The door shall be equipped with "Emergency Escape 
Device 11

, having auxilliary inside handle, a turn of which 
will permit immediate escape of anyone locked in the vault. 

c. Finish: The door shall be finished in wrinkle 
green, ornamented with gold striping. Jambs smooth green. 
Hinge tips, combination dial knob, rim and exposed portion 
of bolt handle, heavily nickel-plated. Numbers on combina­
tion dial in white against black enamel surface. Door 
shall be finished as specified above or shall have an 
equivalent factory finish. 

9-10. STEEL PLATE DOOR: 

a. Where so indicated in the Administration Build­
ing at Location "B", the vault door shall be steel plate 
hung in a steel frame with hinges and handle hasp in accord­
ance with the details as indicated on the drawings. 

b. Frames, not otherwise detailed shall be construct 
ed of hot rolled steel shapes provided with a strap anchor 
welded to the back of angles. Corners shall be mitred, 
fitted close and welded. 

c. Where door contacts door stop provide mask felt 
strip secured to door with brass machine screws. 

d. Door frame and hardware shall be provided as 
indicated in paragraph 9-06 e. of this specification. 

9-11. ALUMINUM WINDOWS AND FRAMES: 

a. General: Contractor shall furnish and install 
fixed aluminum windows and frames where indicated on the 
drawings. 

b. Materials: Unless otherwise indicated shall be 
as follows: 
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I 1. All window members, including muntin bars 
and glazing beads shall be extruded aluminum alloy 633-TS, 
not less than 1 inch deep, 5/32" thick and weighing not less 
than .461 pounds per linear foot. 

2. Fasteners: Screws, nuts, washers, bolts, and 
rivets and other miscellaneous fastening devices incorporat­
ed in the windows shall be of aluminum. All anchoring d.e-
v ices in the erection of the windows shall be of aluminum. 
Steel anchors may be used provided that they be properly 
isolated from the aluminum. 

c. Erection: Aluminum windows shall be erected in 
a secure and workmanlike manner to assure weathertight 
construction and a permanent watertight joint shall be made 
at the junction of the sill and side frame members. Where 
welding flux is used, it shall be completely removed 
immediately upon completion of the welding operation. 
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I SECTION 10 

PAINTING 

10-01. GENERAL REQUIREMENTS: 

a. Scope: The work covered by this division of 
the specifications consists in furnishing all labor, tools, 
equipment and scaffolding required for all painting and 
finishing shown on the drawings, hereinafter specified or 
required for the work. Surfaces to be painted, except as 
hereafter noted or directed by the Engineer, shall be as 
follows: 

etc. 

b. Interior Painting: 

1. All woodwork, including: 

(a) Doors and door frames. 

(b) Window sash. 

(c) Plywood walls, ceilings and partitions. 

(d) Moulding and trim. 

(e) Exposed studs and sheathing. 

(f) Exposed roof construction. 

(g) Finish flooring. 

(h) Benches, shelves, counters, cabinets, 

2. Aluminum walls and ceilings where called 
for on the drawings. 

3. Piping - steel and iron pipe and fittings. 

4. Piping - insulated pipe and fittings. 

5. Equipment not furnished with finish coat. 

6. Ferrous Sheet Metal Work. 

c. Exterior Painting: 

1. Woodwork, including: 
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(a) Unpainted screen sash. 

(b) Tent frames. 

(c) Towers. 

(d) Benches. 

(e) Theatre screen frames and stages. 

(f) Platforms and landings. 

(g) Ladders, catwalks and railings. 

2. Asbestos-cement screens. 

3. Structural steel work and miscellaneous 
ferrous metal work. 

4. Gasoline ana oil tanks (Exterior sides). 

5. Water tanks (Exterior and interior sides) •. 

6. Piping - steel and iron pipe and fittings. 

7. Piping - insulated pipe and fittings. 

8. Equipment not furnished with ~1nish coat. 

9. Fire hydrants. 

· 10. Airstrip centerline. 

d. Interior: 

1. Aluminum walls and ceilings. 

2. Concrete floors. 

3. Tempered hardboard. 

4. Linoleum. 

5. 11 Plyglaze 11
• 

6. Stainless steel. 

7. Aluminum or chrome trim. 

8. Finish equipment and machinery. 
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I 9. Aluminum or plated piping. 

10. Chain link gates and partitions. 

e. Exterior: 

1. Aluminum roofing and siding. 

2. Concrete work. 

3. Composition roofing. 

4. Ch~in link fencing and gates. 

5. Timber piers. 

6. Cast iron manholes and valve covers. 

f. Definition: The term paint, as used herein, 
includes paints, enamels, varnishes, lacquer, stains, 
emulsions and sealers. 

g. Other Coatings: Coatings to be applied for 
waterproofing or insulating purposes are provided for in 
other divisions of these specifications (except as herein 
specified for vapor seal). 

10-02. MATERIALS: 

a. ~: Paint materials, as furnished by 
Owner shall be of types and colors required for the various 
uses ind.icated on the drawings, hereinafter specified; or 
as directed by the Engineer. Finish paints will contain 
mold and fungi resisting agents. 

b. Aluminum paint shall be linseed oil modified 
Alkyd vehicle containing not less than 1-1/2 pounds of 
aluminum paste per gallon of vehicle, and shall be Dutch 
Boy No. 1005 Ready Mixed Aluminum as manufactured by the 
National Lead Company, or approved equal and shall also 
conform to Federal Specifications Nos. TT-A-468a and 
TT-V-816 for pigment and vehicle respectively. 

c. Rust preventative for structural steel shall 
be Keystone Rust Preventative, medium grade, as manufactured 
by the Keystone Lubricating Company or approved equal. 

d. Tallow shall conform to Federal Specification 
No. C-T-91. 

10-3 



I e. White Lead, basic carbonate shall conform 
to Federal Specification No. TT-W-25la. 

f. Zinc Chromate shall conform to Navy Speci­
fication No. 52Pl8. 

g. Primer Paint: 

1. Exterior Primer Paint: Exterior primer 
paint shall conform to the requirements of Federal Speci­
fications TT-P-86a Type III. 

2. Interior Primer Sealer Paint: Interior 
Primer Sealer Paint shall comply with Federal Specifica­
tion No. TT-P-56a. 

h. Vapor Seal Coating: R. M. Hollingshead 
Corporation 11 Cocoon" surface preparation, number of coats 
and application methods shall conform to the detailed 
instructions of the material manufactured, and no devia­
tion from these instructions shall be made without prior 
approval of. the Engineer. 

1. Miscellaneous Paint Materials: 

l. Color pigments. 

2. Drier, liquid. 

3. Flatting and Mixing 011. 

4. Linseed 011. 

5. Thinner. 

6. Titanium Dioxide. 

7. Turpentine. 

8. White Lead. 

9. Zinc Oxide. 

10-03. STORAGE: The Builder shall provide adequate 
storage of1' the· ground for paint materials, and materials 
shall be kept in the original unbroken containers until 
required for use. 

10-04. COLORS shall be as hereinafter specified in 

10-4 



[ 
11 Painting Schedules 11

• Successive coats of paint shall, 
where practicable, be of a slightly different color. 

I 

10-05. PREPARATION OF SURFACES: 

a. General: All surfaces to be painted shall be . 
thoroughly dry and shall be free of oil, dirt, dust, rust, 
or cement. 

b. Finish Woodwork including doors and frames, 
window sash, plywood panels and partitions, moulding and 
trim, benches, counters, cabinets, and finish flooring 
shall be sanded smooth and shall be free of cracks, splint­
ers, gouges, or other defects. All sappy places shall be 
sealed with shellac and corners of finish woodwork shall be 
sanded to a slightly rounded surface. All finish woodwork 
shall be primed on all sides before installation. After the 
priming coat has been applied to finish woodwork, nail holes 
or other voids shall be filled flush with putty and sand 
papered smooth. Putty shall be dry before subsequent paint­
ing 

c. Exterior Wood benches, stairs, ladders, cat­
walks, railings, and landings shall be reasonably smooth 
and shall be free of splinters, cracks, or other defects 
which might result in injury to personnel using them. 

d. Metal Surfaces to be painted shall be cleaned 
of mill scale, dirt and rust by means· of scrapers, wire 
brushes or other suitable devices. Oil or grease shall be 
removed by use of an approved solvent. 

e. Galvanized Metal not bonderized shall be 
cleaned of any grease or oil by use of an approved solvent. 

f. Asbestos-Cement Screens shall be carefully 
cleaaed of dirt or stains by the use of suitable solvents. 
Screens shall not be wire-brushed. 

10-06. APPLICATION: 

a. General: Application of paints shall be in 
accordance with manufacturer's directions, unless other­
wise herein specified. No materials shall be reduced or 
changed except as specified by the manufacturer, or as 
hereinafter noted. When thinners are required, use only 
manufacturer's recommended thinners. 

b. Painting Conditions: Paint shall be applied 
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I only under dry and dust-free atmospheric conditions. 

c. Workmanship: Paint may be applied by the spray 
method except when, in the opinion of the Engineer, spray­
ing in any particular application would produce unsatisfac­
tory results. Brush applications shall be applied with 
clean, long bristled brushes of suitable sizes. During 
application, the paint shall be continuously stirred and 
no thinner shall be added in excess of that specified. Each 
coat of paint shall be full and even on all surfaces, well 
worked into joints, corners and end grain of wood, and shall 
be free of brush marks, sags, runs or other defects. 

10-07. PAINTING SCHEDULES: 

a. Scope: The following Interior and Exterior 
Painting Schedules shall govern, except as otherwise called 
for on the plans or otherwise directed by the Engineer. 
Surfaces not herein specifically mentioned shall be painted 
in the same manner as like surfaces set forth in the sched­
ules. Additional coats of paint shall be applied if, in 
the opinion of the Engineer, they are required. Since in­
terior areas will be to some extent exposed to outside at­
mospheric conditions, "exterior" types of paint have in 
some instances been specified for interior use. Paint coats 
as specified in the following Painting Schedules shall be 
applied full body except as otherwise called for therein or 
otherwise specified by paint manufacturer. 

titians. 

etc. 

b. Interior Painting Schedule: 

1. Finish Woodwork: 

(a) Doors and door frames. 

(b) Wood sash. 

(c) Plywood wall, ceiling panels and par-

(d) Moulding and trim. 

(e) Exposed studs and sheathing. 

(f) Exposed roof construction. 

(g) Benches, shelves, counters, cabinets, 

First coat shall be Dutch Boy No. 600 Interior 
and sealer or approved equal. 

10-6 



I 
Second coat shall be 11 Nalco Synthet~c Finish" 

color No. 5269 Silver Gray, reduced by adding lef;fi of mineral 
thinner (Dutch Boy 11 Tex-Thin") or approved equal. 

unreduced. 
Third coat shall be as second coat except appl} 

2· Finish Floors shall be first coat, Dutch 
Boy No. 4662 11 Clear Resin Sealer11 reduced by adding 10% of 
mineral thinner, or approved equal. Second coat shall be 
Dutch Boy "4 Hour Floor and Interior Varnish11 (clear) or 
approved equal. 

3. Aluminum Walls and Ceilings ~where vapor 
seal coating is required) shall be of "Cocoon' surface pre­
paration applied by air brush, and should result in a plas­
tic film over all interior of walls and ceilings indicated 
to be so insulated. Care shall be taken that all holes, 
cracks and other openings to be completely filled and sealec 
to form a complete vapor barrier, to the satisfaction of 
the Engineer. 

4. Dark Room: Over unfinished wood surfaces 
apply a first coat of Dutch Boy No. 600 interior primer 
and sealer and a second coat of Dutch Boy No. 320 flat 
black quick drying enamel or approved equal. Over surfaces 
covered with 11 Cqcoon 11 insulation apply one coat of Dutch 
Boy No. 320 flat black quick drying enamel or approved 
equal. 

5. Wainscote: Where shown on plans or so di­
rected, wainscote to be painted to a height of 51 -0" above 
floor level. Paint shall be as specified in item (1) of 
this paragraph except second and third coats which are to 
be Dutch Boy "Nalco Synthetic Finish" color No. 387 gray 
or approved equal. 

6. Insulated Pipe & Fittings: First coat 
shall be Dutch Boy "Lead Mixing Oil" reduced 20% by adding 
mineral thinner or approved equal. Second and third coats 
shall be aluminum paint as specified in paragraph 2b of 
this section. 

7. Uninsulated Iron and Steel Pie and Fit-
tings shall bd the same as item 5 in Painting 
Schedule 11 below. 

8. Ferrous Metalwork: First coat shall be 
Dutch Boy No. 1001 "Zinc Chromate Primer" or approved equal 
as specified in paragraph 2f of this section. Second and 
third coats shall be as specified in item (1) of this par­
agraph. 
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c. Exterior Painting Schedule: 

1. Woodwork including towers (except plat­
forms, landings, ladders and railings), tent frames, the­
atre screen frames and supports, woodwork at theatre stage 
and unpainted screen sash. First coat shall be Dutch Boy 
No. 25 11 Exterior Wood Primer 11 reduced 10% with mineral 
thinner or approved equal. Second coat shall be aluminum 
paint as specified in paragraph 2b of this section. 

2. Woodwork including theatre benches, plat­
forms, landings, ladders, catwalks and railings. First 
coat shall be Dutch Boy No. 25 "Exterior Wood Primer 11 re­
duced 10% with mineral thinner or approved equal. Second 
coat shall be Dutch Boy "Nalco Synthetic Finish" color No. 
5269, silver gray, reduced 10% with metal thinner or ap­
proved equal. Third coat shall be same as second coat, ex­
cept apply unreduced. 

3. Theatre Screen (asbestos-cement): First 
coat shall be 11Exterior Masonry Primer 11 as manufactured by 
Wesco Water Paintsfi Inc., or approved equal. Second coat 
shall be "Durasite 1 as manufactured by Wesco Paints, Inc., 
or approved equal with the colors, black and white, as in­
dicated on the drawings. 

4. Structural Steel and Miscellaneous Metal 
Work: First coat shall be Dutch Boy No. 1001 Zinc Chromate 
Primer or approved equal. Second coat shall be Dutch Boy 
No. 1005 11 Ready Mixed" Aluminum or approved equal. Except 
where specified second coat shall be the same as first coat. 
For Keystone Rust Preventative application and removal see 
6-10 of these specifications. 

5. Exterior Surfaces of all Steel 'Banks, Steel 
and Iron Pipe, Valves and Fittings (uninsulated) and ~quip­
ment: 

{a) First coat shall be "Coro-Gard #9"z1nc 
chromate base primer, or approved equal. 

(b) Second coat shall be "Coro-Gard #14" 
corrosion resisting coat, or approved equal. 

(c) Third coat shall be 11 Coro-Gard #24 11 

corrosion resisting top coat, flat aluminum color (except 
valves or equipment to be color coded), or approved equal. 

6. Color Codes: P.O.L. facilities items in­
cl~ding block valves on pump discharge lines, meter outlet 
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lines to loading racks, and loading arms, loading valves 
and block valves on loading arms, shall be color coded as 
follows: 

100 Octane Aviation gasoline - Bright Red. 
91 Octane Aviation gasoline - Red and Yellow. 
Motor gasoline - Red and White. 
Diesel Oil - Yellow. 
J.P.!. fuel - Yellow and White. 

Color code paints shall be applied in dpproximately 3-inch 
wide stripes after the first and seco:1c~ coats spec if ied in 
paragraph (e) above have been applied. 

7. Insulated Pipe, Valves and Fittings: 

(a) First coat shall be Dutch Boy nLead 
Mixing Oil 11 reduced 20%' with mineral thinner, or approved 
equal. 

(b) Second and third coats shall be Dutch 
Boy #1005 11 Ready Mixed Aluminum," or approved equal. 

8. Water Tanks: Painting of exterior surfaces 
is specified in paragraph (e) above; interior surfaces of 
both fresh and salt water tanks shall be finished as follows; 

(a) Preparation: ( 1) Remove 11 Rust-Veto 11 

coating carefully from all inside surfaces by means of wip­
ing rags and kerosene. (2) Scrub thoroughly, using fibre 
brushes and a solution of 1/2 pound of tri-sodium-phosphate 
("TSP") per gallon of water. Gloves should be worn when us­
ing this solution. (3) Rinse thoroughly with clear water, 
(4) Care shall be taken in cleaning so that all rust inhib­
itive coating and cleaning agents are entirely removed with 
particular attention to the seam~ and joints. 

(b) Painting: 
ly clean and dry apply two (2) 
11 Zinc Dust Zinc Oxide Interior 
proved equal. 

9. Fire Hydrants: 

After interiors are thorough· 
coats of Dutch Boy #5668 
Water Tank Coating," or ap-

(a) First coat shall be touch up shop coat 
as required. 

~b) Second coat shall be Dutch Boy 11 Nalco 
Synthetic Finish' color #382, Red, reduced 10~ with mineral 
thinner, or approved equal. 
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I (c) Third coat shall be same as second 
coat, except apply unreduced, or approved equal. 

10. Airfield Center Line: Center lines and/or 
cross marks shall be provided for Airfield runways as 
called for on the drawings. 

(a) Paint to be used shall be spraying 
grade traffic line lacquer of the color furnished by the 
Owner. 

(b) Lacquer shall be applied only when the 
surface is dry and broomed free of small particles of sand 
and dust. After preparation of the surface, lacquer shall 
be applied at the rate of approximately one gallon (1 gal.) 
per one hundred and twenty square feet (120 sq. ft.) of 
surface. 

(c) Equipment: Application of the lacquer 
shall be with approved traffic line spray equipment or hand 
spray guns provided suitable guides are used to produce a 
line of uniform width, with sharp, neat edges. 

10-08. DRYING TIME: A minimum of three (3) days drying 
time oetween coats shall be sufficient to allow thorough 
drying of the paint, and shall not be less than 24 hours. 
All undercoats shall be tested with hard pressure of the 
thumb to be sure they are dry. 

10-09. PROTECTION AND CLEANING: Oily rags or cotton waste 
shall not be stored inside buildings or allowed to accumu­
late on the premises. Upon completion of the work all 
scaffolding and paint containers shall be removed from the 
site or destroyed in a manner approved by the Engineer. 
Paint spots, oil or stain upon adjacent surfaces shall be 
removed and the work left clean and acceptable to the En­
gineer. 
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I SECTION 11 

ROOFING AND SHEET METAL WORK 

11-01. SCOPE: The work covered by this section of the 
specifications consists of furnishing all labor, tools 
and equipment required for the installation of all miner­
al surfaced roofing and sheet metal work as indicated on 
the drawings or required for the work. 

a. Refer to section 13, "Metal Buildings" for 
prefabricated metal roofs over metal buildings. 

b. Refer to section 8, "Carpentry and Relayed 
Work11 for corrugated aluminum roofing over framed 
structures. 

11-02. ROOFING: 

a. Materials, as furnished by the Contractor, 
willinclude 90# mineral surfaced roofing, roofing cement, 
plastic cement, flashing fabric, and large head aluminum 
roofing nails. 

b. Preparation of Surfaces: Roof surfaces shall 
be broom clean, smooth, firm, dry, and properly pitched 
to drain. Holes and loose knots in roof sheathing shall 
be covered with aluminum sheet tabs tacked on, loose 
boards secured and projecting nails driven home. Vents 
and other projections through roofs shall be properly 
flashed and secured in position. Chamfer for all rough 
edges at eaves where roofing is to be turned down. 

c. Application of Roofing: Mineral surfaced 
roofing shall be applied as follows: 

1. Roofing shall be cut to required lengths 
and allowed to flatten in properly protected piles a 
minimum of one day before laying. Roofing shall be applied 
in one layer as follows: 

2. Starting at lowest roof eave, apply first 
course of roofing across the slope of the roof. Apply 
succeeding courses allowing 2" overlaps over preceding 
course, and 4" end laps. Turn down roofing sheet neatly 
at ~11 eaves and edges. 

3. Nail all laps through both layers of roof-
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r ing, using ample roofing cement between laps. Nail 
along all edges of roofing sheet at 411 on centers, and 
after nailing is completed, brush coat nail heads with 
roofing cement. Place nails approximately 1 11 in from 
edge of roofing sheets. 

4. Fill all breaks or holes in roofing and 
caulk flashings as required with plastic cement, troweled 
on. 

11-03. SHEET METAL WORK: Surfaces to which sheet metal 
is to be applied shall be even, smooth, sound, thoroughly 
clean and dry, and free from all defects that might affect 
the application. All cutting, fitting, drilling, and 
other operations in connection with sheet metal required 
to accomodate the work of other trades, shall be perform­
ed under this section. All accessories or other items 
essential to the completeness of the sheet metal installa­
tion, though not specifically shown or specified, shall 
also be provided under this section. All such items, 
except as otherwise specified, shall be non-ferrous where 
employed in conjunction with copper or lead, and shall be 
zinc coated ferrous metal where employed with zinc coated 
iron or steel. Where sheet metal abuts or members into 
adjacent materials, the juncture shall be executed as 
indicated on the drawings or in a satisfactory manner. 
Flashings, gravel stops, reglets, and other sheet metal 
work in conjunction with roofing shall be of aluminum. 
All nails and other fastenings used with aluminum shall 
be of aluminum alloy or shall be cadmium plated. 

a. Materials: As furnished by the Contractor: 

1. Calking Compound: Calking compound shall 
conform to the requirements of Federal Specification 
TT-C-598. 

2. Aluminum: Aluminum sheet shall be of 
the gage or thickness called for on the drawings. Unless 
otherwise shown on the drawings, sheet shall be 38 alloy 
not less than 0.020 inches thick. 

3. Nails: Nails shall conform to the require­
ments of Federal Specification FF-N-101 and shall be not 
less than 0.109 inch diameter. Nails shall be of the large 
head type and shall be of sufficient length to firmly 
secure the materials in place. Non-ferrous nails for use 
with aluminum shall be 56S aluminum or similar hard alumin­
um alloy, and for use with copper shall be hard copper or 
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copper alloy. Ferrous nails shall be hot-dip galvanized 
steel. 

4. Plastic Cement: Plastic cement shall 
conform to the requirements of Federal Specification 
ss-c-153. 

5. Screws: Screws shall conform to the 
requirements of Federal Specification FF-S-111 and shall 
be of the type hereinafter specified or required to pro­
perly secure the work. Non-ferrous screws shall be hard 
copper or copper alloy, or hard aluminum alloy as required, 
ferrous screws shall be of steel, galvanized. 

6. Solder: Solder shall conform to the 
requirements of Federal Specification QQ-S-57lb, Class A. 
Flux shall be rosin except where prohibited by unusual 
conditions of application, in which event soldering flux 
paste conforming to the requirements of Federal Specifi­
cation O-F-506, or muriatic acid properly killed with zinc 
may be used. 

7. Soldering Flux: Soldering flux shall 
conform to the requirements of Federal Specification 
O-F-506. 

b. Soldering: All edges of sheet metal to be 
soldered shall be pretinned before soldering is begun. 
Soldering shall be done slowly with well-heated coppers 
so as to thoroughly heat the seam and completely sweat the 
solder through the full width of the seam. Ample solder 
shall be used and the seam shall show not less than one 
full inch of evenly flowed solder. Where soldering paste 
or killed acid is employed as a flux, soldering shall 
follow immediately after application of the flux. Upon 
completion of soldering, surfaces shall be thoroughly 
cleaned. 

c. Seams: 

1. Flat lock seams shall finish no.t less 
than 3/4 inch wide. 

2. Solder lap seams shall finish not less 
than one inch wide. 

3. Unsoldered plain lap seams shall not lap 
less than 3 inches. 
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I 4. All seams shall be made in the direction 
of the flow. 

11-04. METAL FLASHINGS: Metal cap flashings shall be 
installed at all intersections of roofs with vertical 
surfaces, except at plumbing vents, over· all base flash­
ings and elsewhere as indicated on the drawings or required 
to provide watertight protection. Exposed edges of all 
flashings shall be folded back 1/2 inch to provide stiff­
ness. Metal cap flashings shall turn down over base 
flashings not less than 4 inches. The upper edge of cap 
flashing inserted in concrete having open-type reglets 
shall be secured with coiled-copper strips or lead plugs 
spaced approximately 12 inches on centers. The cap 
flashing shall be formed to provide spring action against 
the base flashing. Reglets shall be pointed with plastic 
cement. 

11-05. toUVERS: Metal louvers shall conform to the size 
and design indicated on the drawings. Blades shall be 
accurately fitted, firmly secured, and soldered or riveted 
to the frames. Louvers shall be constructed of aluminum 
where possible, and if constructed of ferrous metal shall 
be suitable processed to resist corrosion. Insect screens 
shall be provided on inside face of louvers where shown or 
directed; screening to be plastic mesh as specified in the 
"Carpentry and Related Work" section. Sight proof door 
louvers where called for shall have chevron, inverted "V" 
type blades. Dark room door louvers where indicated shall 
have 11 N'' shaped blades finished with a special non-reflect­
ive type black lacquer. 

11-06. MISCELLANEOUS SHEET METAL WORK: Sheet metal items 
not covered elsewhere in this section shall be as indicat­
ed on the drawings and as required to provide a water­
tight installation. Formed sheet metal for metal-covered 
work shall accurately reproduce the details and design 
shown, and profiles, bends, and intersections shall be 
sharp, even, and true. Joints shall be locked, or lapped, 
and soldered, as applicable. Reinforcement shall be pro­
vided as required. 

11-07. REGLETS: Reglets for flashing to concrete shall 
be provided and shall be set in the forms where and as 
shown on the drawings, or required to provide watertight 
connections. Reglets shall be a manufactured product 
constructed of sheet aluminum of approved design and shall 
be complete with all fittings and special shapes as may be 
required so as to be watertight. Reglets of all types 
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I shall have edges bent to an angle of at least 45 degrees, 
of sufficient width to provide firm and secure anchorage 
into the wall construction. Open-type reglets shall be 
fitted into fiberboard or other suitable separators to 
prevent crushing or filling of the slot during placing of 
concrete. Reglets shall be secured in the concrete forms 
with aluminum nails spaced not over 12 inches on centers. 
Metal flashing shall be secured in open-type reglets by 
means of lead plugs spaced not over 12 inches on centers, 
with the groove filled with calking compound and calked 
smooth after application. Friction or slot-type reglets 
shall have metal flashings inserted the full depth of slot 
and be lightly punched every 12 inches to crimp the reg­
let and metal flashing together. 
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I SECTION 12 

FENCING AND GATES 

12-01. SCOPE OF WORK: The work covered by this section 
of the specifications includes the furnishing of all lab­
or, materials, equipment and tools necessary for the 
complete installation of all fencing and gates as indicat­
ed on the drawings or required for the work. 

12-02. WORK NOT INCLUDED: The following items of work 
shall be as elsewhere called for in the specifications. 

a. Concrete footings and floor slabs for fencing 
and gates shall conform to the "Concrete and Form Work" 
section of these specifications. 

12-03. MATERIALS: 

a. General Requirements: Contractor shall 
furnish and erect fencing and gates as indicated by de­
sign on the drawings, and shall comply with Federal Speci­
fications Nos. RR-F-183, RR-F-191 (as amended) and RR-F-221 
unless as otherwise indicated or herein specified. 

1. Chain link fabric 'shall be No. 9 gage, 2 in 
mesh zinc coated chain link with top and bottom selvages 
twisted and barbed. Weight of ~abric shall be approximate­
ly O. 33 pounds per square foot. · 

2. ~·.Barled wire shall be foi..:.r ( 4) ~oint regular 
type wire, zinc coated, consisting of three (3) strands 
(unless otherwise indicated on the drawings) of twelve 
(12) ga~e wire twisted with thirteen (13) gage barbs spacec 
six (6) inches apart and shall conform to Federal Specifi­
cations RR-F-221. The wire shall be stretched taut and 
secured to each post with No. 14 gage wire bands twisted. 

3. Line posts shall be 2-3/8 inch O. D. zinc 
coated steel pipe, weighing 3.65 pounds per lineal foot 
spaced not to exceed ten (10) feet on centers. 

4. Corner and end posts shall be three (3) 
inch O. D. zinc coated steel pipe weighing 5.79 pounds 
per lineal foot. 

5. Pedestrian gate posts (for openings less 
than 8 1 -0 11

) shall be as above specified for corner posts. 
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I 6. Vehicle gate posts (for openings 8 1 -0 11 

and longer) shall be four (4) inch o. D. zinc coated 
steel pipe weighing 9.1 pounds per lineal foot. 

12-04. CONSTRUCTION AND ERECTION: 

a. FENCING: Unroll fence fabric on outside of 
fence line with bottom edge against the posts. Splice 
rolls of fabric by weaving in a picket so as to engage 
both roll ends at each separate mesh. Fabric shall then 
be raised and tied loosely at 20-foot intervals. Stretch 
fabric at maximum intervals of 100 feet, using clamps 
and.double-block arrangement or other approved device. 
After stretching is completed, tie fabric to top rails 
with galvanized fabric bands, using a minimum of 5 bands 
perpost with top and bottom bands as near the fabric 
edge as possible. 

NOTE: All bolt heads shall be outside, and 
all nuts on the inside of the fence line. 

b. SETTING POSTS: Particular care should be used 
in setting gate posts to the end that they are set to the 
exact distance required for the installation of gates. 
Tops of gate posts shall be at the same level regardless 
of ground slope. Set the upgrade post first to get the 
proper height for the downgrade post. After posts are 
set, spread and slip on stretcher bar bands and truss 
bands and then insert post tops. 

c. RAILS & BRACES: Run a length of top rail 
through the first and second line post tops and butt the 
end into the terminal post rail clamp. Add additional top 
rail sections to reach the next terminal post (end, gate 
or corner post) joining the sections with plain sleeve 
couplings. Install an expansion spring coupling every 
100 feet of top rail. Next attach horizontal braces, and 
truss wires at all terminal posts. 

d. GATES: The Contractor shall install all fence 
gates and interior chain link gates where shown on plans. 
Gate truss rods shall be adjusted so that gates set in 
good alignment and latch properly. 
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I SECTION 13 

METAL BUILDINGS 

13-01. SCOPE OF WORK: The work covered by this section 
of the specifications includes the furnishing of all 
labor, materials, equipment and tools necessary for the 
complete installation of all metal buildings shown on the 
drawings. Metal buildings as stipulated in this section 
shall consist of all-aluminum buildings and steel-framed 
buildings with aluminum roofing and siding. 

13-02. WORK NOT INCLUDED: The following items of work 
shall be as elsewhere called for in the specifications. 

a. Concrete foundations and floor slabs for 
metal buildings shall conform to the "Concrete and Form 
Work 11 section of these specifications. 

b. Interior partitions, doors and similar items 
not standard with the metal building manufacturers, are 
covered ·in the sections of these specifications pertinent 
to such items. 

c. Wood framed buildin*s with aluminum roofing 
and siding are included in the Carpentry and Related 
Work 11 section. 

13-03. ALL-ALUMINUM BUILDINGS: 

a. General Requirements: Contractor shall 
furnish and erect aluminum buildings to the sizes and 
designs and in the locations shown on the drawings. At 
the direction of the Engineer, accessory structures 
(those adjacent to and whose function is closely related 
to a primary structure) may be relocated about the 
primary structure so as to meet field conditions. The 
various building parts shall be completely pre-fabricated 
and shall be standard products as manufactured by the 
Pacific Iron and Steel Company of Los Angeles, or approved 
equal. 

b. Drawings: The Contractor shall check and 
approve building manufacturer's shop drawings as provided 
in paragraph IV-la. of Part I, General Conditions. Manu­
facturer's approved drawings shall include erection 
diagrams showing methods of assembly and procedure in 
erecting the build-ings, as well as details of parts and 
assemblies. The contract drawings accompanying these 
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I specifications show the nominal dimensions, arrangements 
and additional details, as well as modifications to and 
adaptations of manufacturer's parts or assemblies 
required by the work. 

c. Materials shall be as below specified except 
where otherwise called for on the drawings. 

1. Extruded structural members shall be as 
detailed on manufacturer's approved drawings and shall be 
63S-T5 aluminum alloy. 

2. Bent plate members shall be as detailed, 
and formed of 4s3/4 H aluminum alloy of the following 
thicknesses: 

End columns 
Side columns 
Rafters 
Knee braces 
Ridge rafters 
Wall corrugation 
Roof corrugation 
Corner sheet 
Gable sheet 
Gable cap 

.051 

.051 

.040 

.091 

.051 

.032 

.025 

.032 

.032 

.091 

3. Rough.hardware, except sill anchors, 
and including bolts, nuts, screws, nails, splice plates, 
etc. shall be of aluminum alloys as called for on detail­
ed drawings, and shall be of sizes shown. Bolt heads and 
nuts shall be provided with fiber or synthetic rubber 
washers. 

4. Sill anchors shall be explosive driven 
steel studs, or steel anchor bolts and shall be treated for 
corrosion resistance. Explosive driven studs and guns 
therefor shall be "Drive-It" as manufactured by the Powder­
Power Tool Corporation or approved equal. Size and type 
of studs and weight of explosive charges shall be as 
recommended by the manufacturer. Studs shall have a 
minimutn penetration into concrete of 1-3/4 inches. 

5. Wooden walers, uprights, and rails for 
double roofed buildings and blocking or other wood 
members used in erecting metal buildings shall be as 
specified in the 11 Carpentry and Related Work" section. 

6. Finish hardware for aluminum swinging and 
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I sliding doors, (except padlocks) and window shutters 
shall be metal building manufacturer's standard hard­
ware of approved types. Padlocks, special hardware, 
and hardware for items not furnished by the building 
manufacturer, shall be as specified in the "Carpentry 
and Related Work" section of these specifications. 
Cylinder locks and padlocks shall be keyed as specified 
in that section. 

7. Flashings for roofs and openings shall 
be building manufacturer's standard as detailed on 
manufacturer's shop drawings. Special flashings 
required by building modifications shall be as specified 
in the nRoofing and Sheet Metal" section. 

8. Rubber Plugs required for closing open­
ings between corrugated sheets and flat surfaces shall 
be of synthetic sponge rubber of an approved type as 
furnished by the building manufacturer, shall be shaped 
to fit the openings, and shall, where required, be 
cemented in place with waterproof cement. 

d. Nominal Dimensions: Buildings shall have a 
nominal width of 24 feet, an eave height of 8 feet, a 
ridge height to lower roof of 12 feet, and a length in 
modules of 4 feet. 

e. Framing: Building shall be rigidly framed, 
with bolted connections. Rigid bents consisting of wall 
columns, knee braces and rafters shall be assembled as a 
unit and erected on 4 foot centers and bolted to the 
longitudinal members consisting of sill angle, girts, 
eave struts and purlins. Columns, knee braces and rafters 
shall be bent plates; sill angles, girts, eave struts and 
purlins shall be extrusions. Roofing and siding shall be 
corrugated sheet bolted to the framing. Bolt holes for 
structural members shall be dimpled, with bolts and nuts 
provided with gaskets. Roofs shall be, in general, 
double roofs, the upper roofing sheets to be attached to 
Redwood walers bearing on the lower roof rafters. Walers 
shall be attached to lower roof rafters by clip angles 
with upper roofing attached to walers by spiral shank 
nails. A curved vent cap approximately 5 feet in width 
shall run longitudinally the full length of the ridge 
and shall consist of roofing sheets supported on Redwood 
rails and uprights at a distance of 6 inches above the 
second roof. End wall panels shall consist of columns, 
eave struts, corrugated gable sections and filler panels. 
Eave struts for end walls shall be braced horizontally at 
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I third points by diagonal extruded struts extending to 
third rafter from end. Sill angles shall be anchored to 
the concrete floor slab by explosive driven coated steel 
studs or anchor bolts; as shown or directed. 

f. Erection: 

1. Workmanship: All work shall be rigidly 
and accurately erected to tru line, level, plumb, plane 
and square in accordance with building manufacturer's 
directions. Rigid bents shall be assembled as completely 
as practicable in a horizontal position before being 
raised into position. 

2. Blocks and tackle shall be used as require 
to pull framed structure into square for installation of 
roofing sheets. Blocks and tackle shall be strung diagon­
ally across structure approximately every third or fourth 
frame, with ends secured by passing completely around knees 
Tackle ends shall not be secured to knee straps. 

3. Sheeting: Drift pins may be employed, but 
not to the extent that elongated holes result from the.ir 
use. All holes through sheeting shall be completely cover~ 
ed by washers. Contractor shall provide catwalks or plank­
ing when installing roofing sheets to avoid walking upon 
roof surfaces. 

g. Doors: Doors as furnished by the building 
manufacturer shall be of sliding or swing type, and shall 
consist of extruded frames with corrugated panels riveted 
to frames. Swing doors shall have aluminum hinges and 
aluminum cam type latch or cylinder locks. Sliding door 
operating hardware shall be of aluminum with lintle type 
trolley tracks, intermediate rub rail and roller guides 
at the sill. Sliding doors shall be secured by padlocks. 
Swing and sliding door frames shall consist of extruded 
sections at jambs only. 211 x 4" blocking of suitable lengt 
shall be placed at the top and bottom of door openings 
between do.or posts to insure proper clearance before bolt­
ing posts to eave strut foundation angles. 

h. Vented Openings: Manufacturer's standard 
vented openings shall be of the shutter type unglazed. 
·Upper and lower shutters approximately 38 inches by 40 
inches shall be provided in each 4 foot bay where vented 
openings are required by design use. Shutter panels shall 
be outswinging, hinged at the top and supported each side 
by collapsible shutter arms. Shutters shall shade or close 

13-4 



I openings as desired and shall be secured in closed posi­
tion by loose pin fastening When installing hinge 
clevices care shall be taken to see that clevis and bolts 
are pushed against top of hole in girt before tightening, 
to avoid shutter arm projecting beyond wall face when in 
closed position. In no case shall arms, when closed or 
while closing, project beyond the interior face of wall 
girts. Where called for, openings shall be provided with 
frames covered with plastic mesh screening or plastic 
glass, as specified in 11 Carpentry and Related Work" 
section. 

1. Interior Partitions: Interior partitions as 
furnished by the building manufacturer shall be 6 feet 9 
inches in height and shall consist of corrugated panels 
set in extruded posts and rails. Full height posts, at 
intervals shown shall be connected to roof purlins. Part­
itions shall normally be open for lower 15 inches; where 
required, special filler panels shall be provided to close 
to floor. Partition posts shall be secured to floor slab 
by shot bolts through aluminum foot castings. Partitions, 
partition caps, full height posts, etc. shall be saw-cut 
to size in the field where required. Wooden partition 
panels, where called for on the drawings or directed by the 
Engineer, shall conform to the provisions of the "Carpen­
try and Related Work" section. 

j. Fixture Supports: Supports for mechanical 
and electrical fixtures shall consist of aluminum plates 
bolted or clipped to the building construction and shall 

.be installed where shown or required. Cooperate with 
mechanical and electrical tradesmen to install support 
plates in proper locations for the work. Supports where 
wooden partition panels are used shall be in accordance 
with the provisions of the "Carpentry and Related Work 11 

section. 

~· Weatherproofing: Openings between roof 
construction and eave struts shall be filled with shaped 
sponge rubber plugs. Where required for air conditioning 
purposes similar plugs shall be installed in wall construc­
tion. 

1. Special Details: Building manufacturer shall 
furnish special connecting and gutter sections for 11 111 and 
11 T11 shaped building design and for parallel connections in 
accordance with details shown on the drawings. Manufactur­
er1 s standard weather hoods for pedestr1an doors and cano­
pies built up of manufacturer's standard sections shall be 
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~ installed in locations and to details shown. The cover­
ed passage connecting Buildings Nos. 208 and 209 on 
Location t1B 11 shall likewise be of standard sections, and 
as detailed. 

m. Loading: The buildings shall be designed to 
withstand a wind pressure of 25 pounds per square foot on 
their projected areas, or a live load only of 25 pounds per 
square foot on the roof. 

13-04. BUILDING NO. 330 ON LOCATION 11 B11
: 

a. General: Building No. 330 on Location "B" 
shall be a steel framed building with corrugated alum­
inum roofing and siding similar and equal to that manu­
factured by the Butler Manufacturing Company. All parts 
shall be fully prefabricated, including special ridge and 
eaves sections shown or required. Building manufacturer 
shall submit for Engineer's approval shop drawings, in­
cluding erection drawing. All applicable provisions 
contained under heading 13-03 preceding shall here apply. 
Interior wood partitions and doors therein are specified 
in the 11 Carpentry and Related Work" section. 

b. Description: Building shall have a rigid 
steel frame, bent type with tie-rod-bracing, shall be 
nominally 40 feet wide, 80 feet 8 inches long with 14 
foot eaves; and shall comprise 2 - 20 foot end bays and 
2 - 20 foot intermediate bays. Building shall have a 10 
foot wide steel framed canopy the full length of the vest 
side with closed ends, and a 10 foot wide 60 feet 6 inch 
long open canopy along the east side. Slide and swing 
exterior doors shall be located as shown. 

c. Steel Framing memhe.rs shall include 10 inch 
I-beam columns, 8 inch I-beam ra,fters, 5 inch channel pur­
lins, 4 inch channel girts, 1/2 inch sag rods and 5/8 inch 
brace rods. Bents shall have two bolted connections, 
other bent connections shall be shop welded. Assembly 
and erection shall conform to approved manufacturer 1 s 
drawings. 

d. Roofing and Siding shall be .026 guage 
corrugated aluminum as noted, and shall be secured to framE 
with aluminum bolts through synthetic rubber gaskets. No 
straw nails will be permitted. 

e. Doors: 

1. Sliding doors shall consist of corrugat-
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I ed aluminum facing bolted to a steel frame. Sliding 
door hardware shall be manufacturer's standard, Richard­
Wilcox or equal. 

2. Swing doors shall be manufacturer's 
standard tubular steel doors and shall be furnished com­
plete with hardware, including cylinder locks and astra­
gals. Upper door panels shall be glazed with wire glass. 

f . Hardware: 

1. Rough hardware, including all bolts, 
nuts, metal washers and miscellaneous shall be either 
hot dipped zinc coated, (2) zinc dichromate plated or 
aluminum. Building manufacturer shall furnish anchor 
bolt setting drawing. 

2. Finish hardware for building and manu­
facturer's items shall be as hereinbefore described and 
for wood doors and other items not furnished by building 
manufacturer shall be as specified in the "Carpentry and 
Related Work" section. 

g4 Painting: All structural steel shall be shop 
prime painted with one rroat of a red lead paint standard 
with the building manufacture. After erection abraded 
surfaces shall be touch up with a similar prime paint. 
Finish painting shall be as specified in the 11 Painting 11 

section. 

h. Weatherproofing: After installation of 
equipment, the sliding doors at the north and south ends 
of the building shall be permanently secured and weather­
proofed. Voids at perimeter of openings shall be filled 
with wooden blocking or filled in other approved manner 
in preparation for application of vapor-seal coating 
{Refer to 11 Painting" section). Refer also to "Carpentry 
and Related Work" for further weatherproofing provisions. 

13-05. EQUIPMENT: The following is a partial list of 
equipment required for the erection of metal buildings. 
Contractor shall furnish all equipment and tools required 
for the work. 

a. Scaffolding, including saw horses, step 
ladders and planking. 

b. Screw drivers and socket wrenches, (up to 
3/8"). Air or electric tools may be substituted if desirec' 
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c. Open end wrenches, 1/4 11 and 3/811
• 

d. Drift pins, 1/4 11 and 3/811
• 

e. Portable electric saws, o'f-. type suitable for 
cutting aluminum. 

f. Electric hand drills,· ( 1/4 11 and 3/8 11 drills) 
high speed for aluminum. 

g. Shot stud guns, for explosive-driven studs. 

h. Blocks and tackle, 1/211 line. 

13-96. PROTECTION: Where aluminum overlaps dissimilar 
metal or masonry, apply one coat of aluminum pigmented 
asphalt paint to overlapped portion. 

13-07. STORING MATERIALS: Contractor shall maintain all 
materials in dry storage until used. Aluminum sheets shall 
be stored edgewise or endwise off the ground. 
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I SECTION 14 

TIMBER PIERS AND APPROACHES 

14·01. GENERAL REQUIREMENTS: Timber piers and approaches 
will be constructed at the locations specified, in the 
position, to the elevations, and conforming to the design 
shown on the plans and in accordance with these specifica­
tions. 

14-02. MATERIAL: The material fo~ timber piers and 
approaches shall include the following; creosoted 
structural timber, creosoted piles, Port Orford cedar 
decking, timber guard rails, fender logs and galvanized 
hardware. 

14-03. KINDS AND GRADES: The various kinds and grades of 
timber, piling and hardware used in the structures shall 
be as indicated on the plans or as herein specified, or 
as directed by the Engineer. 

a. Piling shall be Douglas Fir as per Federal 
Specifications MM-P-371 grade A with any revisions and 
supplements thereto. Creosoting .. to comply with Federal 
Specifications TT-W-57lb with 10:# treatment using coal 
tar creosote Federal Specification TT-W-556 (AWPA) 
Specification 4. 

b. Caps, Stringers and Bracing timber shall be 
given 8# creosoting treatment as per Federal Specifica­
tions TT-M-566 (A.W.P.A.) Specification 4. Timbers shall 
be graded in accordance with W. C. L.A. rules of the 
sizes and dimensions shown on the plana. Caps shall #1 
Common Rough Douglass Fir. Stringers shall be SlE Douglas 
Fir. Braces shall be #1 Common Rough Douglas Fir. 

. c. Deckins on Docks shall be Port Orford Cedar 
#2 Common or better, SlS to uniform thickness of 4", stock 
of random widths 6" to 12 11 and random lengths 8 1 to 20', 
mostly 20' lengths. 

d. Guard Rails shall be Douglas Fir #1 Common 
or better 6" x 8" random lengths 16 1 or longer. 

e. All zinc-coated hardware, including bolts, 
drift pins, spikes, nails, pipe sleeves, chains and plates 
shall be zinc-coated in accordance with A. S. T. M. Spec­
ification A-123-33. 
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I f, Washers shall be flat steel, or malleable 
iron O. G. type washers according to designations on the 
plans. 

14-04. STORAGE: Piles, lumber and timber shall be 
stored in piles on the site unless it is being immediate­
ly placed in the structure. Structural timber and piles 
shall be neatly piled on skids to raise it from the 
ground and shall be protected from the sun when required. 

14-05. HANDLING: All lumber shall be handled or piled 
so that it may be readily inspected and shall be handled 
in such a way as to avoid injury or breakage. Treated 
timber and piles shall be handled with slings. Cant hooks, 
peaveys, or other sharp instruments shall not be used in 
handling treated material. 

14-06. CONSTRUCTION: 

a. Fra~ing: Workmanship shall be first class 
throughout and all framing shall be true and exact. All 
lumber and timber shall be accurately cut and framed to a 
close fit in such a manner that the joints will have an 
even bearing over the entire contact surfaces. 

b. Holes for drift pins and dowels shall be bored 
with a bit one-eighth (1/8) inch less in diameter than the 
pin or dowel. 

c. Bolt Heads and Nuts shall be countersunk where 
smooth surfaces are required and at such other places as 
are shcrwn on the plans. 

d. Caps shall have an even bearing on all piles 
in the bent and shall be securely drifted to the piles 
by drift pins of the dimensions shown on the drawings, 
and all drifts shall be approximately in the center of 
the end of the pile. 

e. Bents shall be aligned before bracing is place0 
and all bracing shall be of sufficient length to provide 
a minimum distance of eight (8) inches between the out­
side bolt and the end of the brace. 

f. After the Framing, Cutting, or Boring of 
treated timber, all cuts, holes and reams shall be thor­
oughly swabbed with hot creosote oil of the kind used 1n 
the treatment of the timber. 

14-07. DECKING: Decking shall be Port Orford cedar laid 
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~ diagonally at thirty degrees (30°) to a line normal to 
the longitudinal axis of the stringers, and nailing shall 
be as indicated on the drawings. 

14-08. TIMBER PILES: During driving operations, the 
pile heads shall be protected and held in position by 
the use of a driving block and all piles shall be driven 
to the position and line indicated on the plans. 

a. A Minimum Penetration of ten feet in the grounc 
shall be obtained for bearing piles when a greater pene­
tration is not required to obtain a safe bearing value. 

b. Timber Piles which are to be capped shall be 
accurately cut off so that true bearing is obtained on 
every pile without the use of shims. Other timber piles 
shall be cut off as indicated on the drawings. 

c. The Heads of all piles shall be treated with 
a hot mixture of sixty percent (60~) creosote oil and 
forty percent (40~) roofing pitch after the piles have 
been driven and cut off to the proper elevation. All 
other cuts, daps, reams, bolt holes and pin holes shall 
be swabbed with hot creosote oil. 

14-09. FENDER LOGS: Fender logs shall be fitted with 
galvanized hardware of the type indicated on the drawings 
and shall be located as required. All surfaces shall be 
brush coated with two (2) heavy coats of Creosote oil, 
allowing time for penetration between coats. 

a. Each Fender Log shall be held in place by two 
chains, as shown on the plans. Two (2) inch galvanized 
pipe sleeves are to be inserted into tight-fitting holes, 
four (4) feet from each end of log. These holes are to 
be thoroughly swabbed with creosote before inserting the 
sleeve; then each end of the two (2) inch pipe is to be 
swaged to hold sleeve in place. 

b. Chains should be cut to such lengths as will 
insure bottom plate being one (1 1

) foot below fender log 
at extreme low tide. Lower end of chain should be welded 
to center of the plate. Top end of chain is to be connect 
ed to eye bolt anchor by means of a special connecting 
link provided for that purpose. 
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I SECTION 15 

ELECTRICAL GENERATION AND DISTRIBUTION 

GENERAL CONDITIONS: 

15-01. See Section 1 of these specifications for General 
Requirements, Definition of Terms, Authority of Engineer, 
Changes, Work to be Performed by the Government, Work to 
be Performed by the Contractor, Construction Schedule and 
Cleanup. 

15-02. All work shall be executed in a workmanlike manner 
and shall present a neat mechanical appearance when 
completed. 

15-03. The installations shall comply with the regula­
tions of the 1947 National Electrical Code and Rules for 
Overhead Line Construction, General Order No. 95 of the 
California Utilities Commission. 

15-04. The Engineer shall prepare "as built" drawings 
showing electrical facilities as installed. The Contract­
or shall cooperate with the Engineer to the end that all 
required and approved changes shall be indicated on the 
drawings. 

15-05. The work to be done under this Section of these 
specifications shall include the furnishing of all mater­
ials, labor, equipment and tools required to complete and 
have ready for operation the installation of the following 
':ttems in accordance with these specifications and the 
applicable drawings. 

and 

a. 2400 volt power plants at Sites "B", 11 C11
, 

and "L11 
11 D11, 

b. 120/208 volt power plants at Sites 11 N", "P 11
, 

II Q" • 

c. Overhead and Underground Distribution Svstems 
t Sit n 8 11 "C" 11D11 11E11 "L" "M'' 11N11 "p" 11QT1 "R" a es , , , , , , , , , , 11 S11 and 11 T11

• 
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I POWER PLANTS: 

15-06. 2400 volt Diesel Engine Generator Units for Sites 
11 B 11

, 
11 C11

, 
11 0 11

, 
11 E 11

, and 11 1 11 shall be Fairbanks-Morse Model 
31A6-1/4, or equal, shall be complete with control 
~ubicles and all auxilliary equipment as shown on the plans 
and shall comply with the requirements of "OUTLINE SPECI­
FICATIONS FOR DIESEL ENGINE GENERATOR UNITS, JOB 640 11

• and 
Addendum #1. 

15-07. Power Plant 11 4B'1 shall have six 210 horsepower, 
178 K:VA, 142 KW units. 

15-08. Power Plant 11 4C 11 shall have three 175 horsepower, 
147 KVA, 118 KW units. 

15-09. Power Plants 11 4D11 amd "4E11 shall each have two 
175 horsepower, 147 K!V'A, 118 KW units and one 280 horse­
power, 244 KVA, 195 KW unit. 

15-10. Power Plant 11 4L11 shall have one 175 horsepower, 
147 KVA, 118 KW unit. This plant shall also be provided 
with one 112 horsepower, 93.8 KVA, 75 KW, 220 volt, skid 
mounted, self-regulating emergency standby unit powered 
by a Caterpillar engine Model E-1300 Diesel, or equal. 

15-11. Power Plants 11 4N 11
, 

11 4P"', and 11 4Q11 shall each have 
two 50 KW 120/208 volt, 3 phase, 4 wire Diesel driven 
portable generator units, Palmer Electric Manufacturing 
Company or equal. A speed regulation of 4% between no 
load and full load is required. A voltage regulator shall 
be installed in the control panel to guarantee a maximum 
of plus or minus 3 percent voltage regulation. The 
following shall be provided on the control panel of each 
unit: 

1. A. C. Voltmeter 

2. A. c. Ammeter with phase selector switch 

3. Frequency meter 

4. Main Circuit Breaker 

All material shall be suitable for installation in a 
tropical climate. 

15-12. The following equipment and wiring shall also be 
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I installed in power plants in accordance with the plans: 

a. Primary Distribution switchgear for Plant "4B" 
shall consist of three oil circuit breaker feeder cubicles 
and a ground detector in accordance with Specification 
HN-6B-303, and primary wiring shall be provided as shown. 

b. 
"4:a" 1;4E 1

' , , 

c. 
11 4B", 11 40 11, 

Primary Feeders originating in Plants 11 40 11
, 

and "4L" shall be provided with fused protection. 

Station service transformer banks for plants 
"4E", and "4L". 

d. Secondary Feeders in all plants. 

e. Secondary switchboards, panelboards, and all 
branch circuit wiring to motors, heaters, all miscellaneous 
power equipment, lights4 and receptacles. The secondary 
switchboard for plant " B" shall be in accordance with 
Specification No. HN-6B-303. 

f. Control wiring. 

15-13. See applicable portion of Section 16 of these 
specifications for interior wiring. 

15-14. The trades foremen and other supervisory personnel 
which the Government, through its representative, the 
Engineer, furnishes, shall be experienced in constructing 
similar plants with similar equipment. 

OVERHEAD AND UNDERGROUND DISTRIBUTION SYSTEMS: 

15-15. The primary system to be used will be three wire, 
2300 volts, 60 cycles. 

15-16. The secondary systems to be used will be one of 
the following; as indicated on the plans: 

a. Four wire, three phase, 210/208 volt wye, or 

b. Three wire, three phase, 240 volt, delta, or 

c. Four wire, three phase, 240 volt, delta, with 
neutral teaser in one phase for 120/240 volt service. 

d. Three wire, single phase, 120/240 volt. 
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I POLES: 

15-17. All poles must be roofed. 

15-18. Set poles "back to back11 or 11 gain to gain 11 on 
straight lines. On curves, gains face apex of the angle. 

15-19. Poles shall be set to the following depths unless 
otherwise approved by the Engineer. 

Length of pole Setting depth Setting depth 
in feet in soil in rock 

20 5 3 

25 5 3.5 

30 5.5 3.5 

35 6 4 

40 6 4 

45 6.5 4.5 

50 7 4.5 

15-20. Cut gains for arms as required with the axis of 
the pole to a depth of not more than 1/2 inch with a flat 
surface 4-3/4 inches high and approximately 4 inches wide. 

15-21. Where more than one gain is required, the gains 
shall be parallel and all holes shall be squared with the 
axis of the pole. 

15-22. When the pole has sweep or curvatures, the gains 
shall be made on the concave side. 

15-23. Keep all poles free from posters, banners, nails, 
radio antennas, signs, or other devices that might inter­
fere with safe climbing of the pole. 

15-24. All operating poles, such as transformer poles 
and cable poles shall be stepped from a point ten (10) 
feet above the ground to within 18 inches to 36 inches 
below the lowest arm, unless otherwise directed. Steps 
shall be in line and shall be spaced approximately 18 inche 
between consecutive steps. 
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I 15-25. Poles which have to be stored for more than two (2) 
weeks shall be stacked in close piles upon treated or other 
non-decaying skids. The skids shall be of such strength 
and dimensions properly spaced so as to support the poles 
without producing noticeable distortion of any of them. 

CONDUCTORS: 

15-26. For overhead distribution, unless otherwise 
approved, bare copper conductors shall be used for primary 
service, copper conductors with weatherproof covering shall 
be used for secondary service. 

15-27. Taps shall be made with solderless connectors. 

15-28. When facing the direction the power is coming from 
the primary conductors from right to left will be Phase A, 
Phase B and Phase C. 

15-29. Secondary lines on service racks shall be identi­
fied as follows: Top wire, neutral, second wire phase 11 A11

, 

third wire phase "B", bottom wire phase "C 11 

15-30. The following sag tables are intended as a guidance 
for installation in a tropical climate of hard and medium 
hard drawn bare copper for different span lengths: 

Wire Stringing Span in Span in Span in Span 
Size Temp. Feet Feet Feet Feet 
AWG Deg. F. 125 150 11;? 200 

Sag in Inches 

4 90 13 18 24 28 
60 9 13 18 18 

0 90 13 18 24 23.5 
60 9 13 18 18 

() 90 13 18 24 23.5 
60 9 13 18 18 

15-31. For required clearance and minimum separation of 
conductors, see regulations referred to in paragraph 15-03. 

15-32. UNDERGROUND PRIMARY CABLE shall be suitable for 
direct burial in wet or dry coral aggregate. Cable shall 
be installed in conduit at entry to buildings or structures 
or other points indicated on the drawings. 
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I a. Conductors of primary cables shall be in 
accord with the following specifications: 

1. IPCEA General Specifications, Part 4 for 
Glass C stranding of power cables. 

2. Conductors shall be tin, lead or lead 
alloy coated. 

3. Insulation shall be for 5,000 volts in 
accord with the following specifications (Ozone and heat 
resisting compound 75 degrees C.). 

(a) ASTM Specifications D574-46T. 

(b) IPCEA General Specifications on 
rubber cables, Appendix 11 D11

• 

(c) Insulation thickness shall be in 
accord with IPCEA General Specifications, table II, Part 
5 for 5000 volt ungrounded cables. 

(d) Physical properties, 5000 volt 
cables. 

(1) Tensile strength min. 500 p.s.i. 

&2) Tensile strength after 168 
hour oven test at 100 C - 400 p.s.i. 

(3) Elongation at rupture after 
168 hour oven test at loo0 c - 250%. 

(4) Tensile strength after 168 hour 
oxygen pressure test at 8o 0 c - 400 p.s.i. min. 

(5) Elong8tion at rupture after 168 
hour oxygen pressure test at 80 C - 250% min. 

(6) Ozone resistance - .030~ 
concentration 4 hours. 

min. 15,840 ohms. 
(7) Insulation resistance K valve 

(8) 

( 9) 

Power factor - max. % 4.o 
0 

Copper operating temp. 80 C. 

(e) Jacket shall be in accordance with 
the following specifications (Palychloroprene). 
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~ (1) ASTM D752-44T except original 
tensile strength to be 2,500 p.s.1. 

(2) ASTM Specifications D624-44 
Tear Test to be 50 p.s.i. thickness per IPCEA General 
Specifications, Part 7, Table XIV for Direct Burial Cables, 

15-33. UNDERGROUND SECONDARY CABLE shall be suitable for 
direct burial in wet or dry coral aggregate. Cable shall 
be installed in conduit at entry to buildings or structuree 
or other points indicated on the drawings. 

a. At point where cable enters conduit suitably 
pack space around cable to prevent entrance of moisture 
into conduit. 

b. Cable shall be non-metallic armored type in 
accord with IPCEA Specification for Rubber Insulated Park­
way Cables for 600 volt insulation. 

15-34. UNDERGROUND CONDUIT shall be painted with an 
asphalt base paint before laying. 

15-35. Where direct burial of primary cable in a trench 
is indicated, cable shall be laid on 6 inches of fine 
smooth sand and covered by 3 inches of fine smooth sand. 
It shall be covered with a 2 inch fully treated plank. 

15-36. Minimum cover for underground primary cable shall 
be three feet zero inches unless otherwise approved. 
Minimum cover for underground secondary cable shall be 
two (2) feet zero inches unless otherwise approved. 
Trench depths shall be increased as required at cross­
overs with coaxial cable to provide a minimum separation 
of one foot zero inches between underground primary and 
for secondary cables and coaxial cables. In addition to 
this separation, primary cables must be enclosed in a 
grounded conduit at least ten (10) feet long at points of 
crossover with coaxial cables. Trenching, backfill, etc., 
shall conform to applicable provisions of "Earthwork for 
Utilities 1

' section of these specifications. 

15-37. UNDERGROUND PRIMARY AND SECONDARY CABLE shall be 
adequately identified by signs warning of the presence 
of underground power lines. 

15-38. TRANSFORMERS: All transformers shall be single 
phase, 60 cycles, primary 2400 volts with four 2-1/2% 
tops below rated voltage, secondary 240/120 volts. Indoor 

15-7 



C station service transformers shall be dry type, equal to 
Westinghouse Type AVR. Outdoor distribution transformers 
shall be oil immersed, self-cooled, equal to Line 
Material Type 11 RW 11

• 

15-39. 1'RANSFORMERS: Before installing transf'ormers, 
check oil for moisture, core for loose connections and 
excess heating, and insulators for tightness. 

15-40. When facing the direction the power is coming from, 
the transformers of a three (3) phase bank shall be named 
from right to left, "A 1

', 
11 B' 1

, fi c 11
• 

15-41. Unless otherwise indicated on the plans, primary 
fuse size for single phase transformers shall be as follows 

Transformer Fuse Size 
Size in FJTA in Amperes 

3 5 

5 5 

7.5 5 

10 10 

15 15 

25 25 

37.5 25 

50 40 

75 50 

100 75 

150 100 

SAFETY: 

15-42. Safety is of primary importance in the construc­
tion of power lines. For this reason it is important 
that the lineman understand the principles of this type 
of construction. 
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I 15-43. REFERENCES: Any of the following publications 
which are available can be used for further reference 
on this subject. 

a. American Electrician's Handbook, by 
Terrel Croft, published by McGraw Hill. 

b. Safety Rules for the Installation and 
Maintenance of Electric Communication Lines, 
Handbook No. 32, from Superintendent of 
Documents,· Government Printing Office, 
Washington, D. C. 

c. War Department Technical Manual TM 5-680C, 
Overhead Distribution Systems, Repairs and 
Utilities, Electrical Facilities. 
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SECTION 16 

INTERIOR WIRING FOR LIGHT AND POWER 

GENERAL CONDITIONS: 

16-01. REFERENCES: The following paragraphs of Section 
15 of these specifications shall apply to this section: 
15-01, 15-02, and 15-04. 

16-02. THE INSTALLATION shall comply with the regulations 
of the 1947 National Electrical Code. 

16-03. SCOPE: The work to be done under this section of 
these specifications shall include the furnishing of all 
materials, labor, equipment and tools required to complete 
and have ready for operation the installation of the follow­
ing items in accordance with these specifications and the 
applicable drawings. 

a. Wiring for light and power in buildings. 

b. Wiring tor light and power in and on stations. 

16-04. ELECTRICAL CHARACTERISTICS of equipment shall be 
checked 1n the field. If necessary, make connections and 
reschedule panel wiring to suit 1n field. Rerouting of cabl 
or conduit runs to suit conditions in the field will be per­
missible. 

16-05. APPLICABLE SPECIFICATIONS: The following specifica­
tions and standards form a part of this specification: 

a. Federal Specifications: 

J-C-103 

W-B-616 

W-F-406 

W-L-131 

'W-0-806 

Cable and Wire; Rubber-Insulated, 
Buildin~-Type (0 to 5,000-volt 
service) 

Boxes and Outlet-Fittings, Floor 
(for) Rigid-Steel-Conduit and 
Electric-Metallic-Tubing (Steel) 

Fittings; Cable and Conduit. 
Lamp Auxiliaries; Fluorescent. 
Oytlet-Bodies.4 Iron l Ca&t or Malleab:'. 

Gadmium- or ~inc-Goated, w1th Cove: 
and Accessories (For Shore Use). 
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W-0-821a Outlet-Boxes; Steel, Cadmium­
or Zinc-Coated, with Covers 
and Accessories. 

W-P-13la Panelboards; Equipped With Auto­
matic Circuit-Breakers 

vT-R-36 Raceways and Fittings; Metallic, 
Underfloor 

W-R-15la Receptacles (Convenience-Outlets), 
Adapters, Attachment-Plug-Caps, 
Cord-Connector-Bodies, Current­
Taps, Motor-Base-Plugs, and Plug­
Bodies; 250-volts 

W-s-893 Switches; Snap, Multiple-Type and 
Combination Devices, Flush-Type 
With Wall Plates 

W-s-896 Switches; Snap, Single-Unit, Inter-
changeable Flush-Type With Wall 
Plates 

HH-T-lOla Tape; Friction 

HH-T-lllc Tape; Rubber (Natural and Synthetic) 
Insulating 

WW-C-58la Conduit; Steel, Rigid, Zinc-Coated 

b. Underwriters' Laboratorie3, Inc.: 

Standard for Cabinets and Boxes 

Standard for Industrial Control Equipment 

Standard for Thermoplastic-Insulated Wires 

Standard for Rubber-Covered Wires and Cables 

c. National Board of Fire Underwriters: 

National Electrical Code, Standard for Electri( 
Wiring and Apparatus 

d. National Electrical Manufacturers Assoc1a.tion: 

Industrial Control Standards 
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I Power Switchgear Assemblies Standards 

Transformer Standards 

16-06. TO PREVENT LEAKAGE in the roof structure of alumi­
num buildings, penetration of roofing panels for cable 
or conduit support bolts is not permissible. 

16-07. NON-NETALLIC SHEATHED CABLE shall be used for ex­
posed and concealed overhead branch circuit wiring for 
lighting unless otherwise indicated on the drawings. It 
shall not be used as service entrance cable; nor shall it 
be embedded in concrete. 

16-08. SERVICE ENTRANCE CABLE shall be used for service 
equipment to service head where indicated on the drawings. 

16-09. RIGID CONDUIT shall be used for underground branch 
circuit wiring for power unless otherwise indicated on the 
drawings. 

16-10. LAMPS: All lamps will be furnished and installed 
by this Contractor. 

16-11. SYSTEMS: Interior light and power system charac­
teristics shall be as specified under Section 15-16 of the~ 
specifications. 

16-12. ORDINANCES AND REGULATIONS: All apparatus and 
material installed under this specification shall be design· 
ed to comply with and shall be installed in accordance with 
all of the legally constituted authorities having jurisdic­
tion, including all rules and regulations of the National 
Board of Fire Underwriters. 

16-13. STANDARD PRODUCTS: Unless otherwise indicated in 
writing by the Engineer, the materials to be furnished und': 
this specification shall be the standard products of the 
manufacturers regularly engaged in the production of such 
equipment and shall be the manufacturer's latest standard 
design. 

16-14. MATERIALS AND EQUIPMENT SCijEDULES: As soon as pra. 
ticable and within thirty {jO) days after the date of award 
of Contract and before any material or equipment is pur­
chased, the Contractor shall submit to the Engineer for 
approval a complete list, in triplicate, of materials, 
fixtures, and equipment to be incorporated in the work. Tt 
list shall include catalog numbers, cuts, diagrams, drawinF 
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I and such other descriptive data as may be required by 
the Engineer. No consideration will be given to partial 
lists submitted from time to time. Approval of materials 
will be based on manufacturer~' published ratings. Any 
materials, fixtures, and equipment listed which are not in 
accordance with the specifications requirements may be 
rejected. 

16-15. MATERIAL SCHEDULES - OPTIONS OF THE GOVERNMENT: If 
the Contractor fails to submit for approval within the 
specified time, a list of materials, fixtures, and equip­
ment in accordance with the preceding paragraph, the 
Engineer will select a complete line of materials, fixtures: 
and equipment. The selection thus ms.de by the Engineer 
shall be final and binding, and the items shall be furnishec 
by the Contractor without change in contract price or time 
of completion. 

16-16. APPROVALS AND DRAWINGS: Each manufacturer providin~ 
unit substations, transfbrmers, panelboards, switchboards, 
intercommunication equipment, and other electrical equipmen·i 
for approval shall submit drawings showing the equipment in 
its final form to the Engineer for approval. All such 
equipment thereafter delivered shall be in accord with prin' 
of drawings as approved by the Engineer. The number cf pr]: 
required shall be as designated in the General Conditions 
of this specification. 

16-17. GUARANTEES: All material furnished and installed 
under this contract shall be new and free from all defects, 
and shall be guaranteed for a period of one (1) year from 
date of acceptance of the work. Should any trouble develop 
during this period, due to defective material or faulty 
workmanship, this Contractor shall furnish all necessa~y 
material and labor to correct the trouble without any cost. 
to the Government. Any defective material or inferior wo:;: ~, 
manship noticed at the time of installation shall be correv. 
immediately to the entire satisfaction of the Engineer. 

16-18. PRELIMINARY OPERATIONS: Should the Government des~.) 
and demand that any portion of the system or equipment be 
operated previously to the final completion and acceptance 
of the work, this Contractor shall consent and such opera·· 
tion shall be under the supervision and direction of the 
Engineer. Any additional cost incurred by the demand for 
preliminary operation of any part of the system or equipmen-: 
shall be submitted to the Engineer for approval. If the 
additional cost, if any, is warranted, this Contractor sha~· 
be paid by the Government as separate and distinct from any 
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I money paid on account of the contract. Such preliminary 
operation or the payment therefor, shall not be construed 
as an acceptance of any work of this contract. 

16-19. TESTS: After the interior-wiring system installa­
tion is completed, and at such time as the Engineer may di­
rect, the Contractor shall conduct an operating test for 
approval. The equipment shall be demonstrated to operate 
in accordance with the requirements of this specification. 
Before any oil-filled transformer is energized an oil-flash 
test shall be performed. All 15 kv. cable shall be subject­
ed to a 11 high-pot" or kynatron test. The test shall be per­
formed in the presence of the Engineer or his authorized 
representative. The Contractor shall furnish all instru­
ments and personnel required for the tests, and the Govern­
ment will furnish the necessary electric power. 

16-20. LOCATIONS: The locations as indicated on the draw­
ings show the arrangements desired for the principal appar­
atus, fixtures, etc., and shall be followed as closely as 
possible. Proper judgment must be exercised in carrying on 
the work to secure the best possible head room and space 
conditions throughout, to secure a neat arrangement of the 
electrical systems and to overcome local difficulties and 
interferences of structural conditions wherever encountere0 

16-21. GROUNDING: The conduit systems neutral conductor uf 
wiring systems, lead cable sheaths, motor frames, switchgear 
and all metal enclosed equipment shall be securely grounded 
in accord with the Code. 

·16-22. WIRING: Branch circuit conductors shall not be 
smaller than No. 12 A.W.G. except that conductors for sig­
nal and pilot control circuits may be No. 14, A.W.G., unle~. 
otherwise specified on the drawings. Conductors shalJ. be 
continuous from outlet to outlet, and no splices shall be 
made except within outlet or junction boxes. Junction bo:i .. 
may be utilized where required. Soldered joints insulated 
with tape shall be used unless otherwise approved. Rubber 
friction tape shall conform to the requirements of Federal 
Specifications HHt-lllc and HH-T-lOla, respectLvely. VinyJ 
plastic tape will be acceptable in lieu of rubber and fric· 
tion tape. 

a. Conduit System: Conduit systems shall be in­
stalled in accordance with the applicable provisions of the 
National Electrical Code and shall have all of the charac­
teristics specified in the standards of the Rigid Steel Con·­
duit Industry. Rigid steel conduit shall be zinc-coated anc 
shall conform to the requirements of Federal Specification 
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WW-C-58la. Conduit fittings shall conform to the require­
ments of Federal Specification W-F-406. All conduit shall 
be 1/2-inch trade size or larger. 

1. Installation: Conduits shall be concealed 
within the walls, ceilings, and floors, where possible, un­
less conduit runs are shown exposed on the drawings. Ex­
posed runs of conduit or tubing shall have supports spaced 
not more than 5 feet apart and shall be installed with runs 
parallel or perpendicular to walls, structural members, or 
intersections of vertical planes and ceilings, with right­
angle turns consisting of cast-metal fittings or symmetri­
cal bends. Bends and offsets shall be avoided where possi­
ble, but where necessary shall be made with an approved 
hickey or conduit-bending machine. The use of pipe tee or 
vise for bending conduit or tubing will not be permitted. 
Conduit or tubing which has been crushed or deformed in any 
way shall not be installed. Expansion fittings or other ap­
proved devices shall be used to provide for expansion and 
contraction where conduit or tubing crosses expansion joint~ 
Wooden plugs inserted in masonry or concrete shall n-0t be 
used as a base to secure conduit supports. Conduit and tub~ 
ing shall be supported on approved types of galvanized wall 
brackets, ceiling trapeze, strap hangers, or pipe straps, 
secured by means of toggle bolts on hollow masonry units, e' 
pension bolts in concrete or brick, machine screws on met~J 
surfaces, and wood screws on wood construction. Nails sha~l 
not be used as the means of fastening boxes or conduits. 
Conduit and tubing risers exposed in wire shafts shall be 
supported at each floor level by means. of approved U-clamp 
hangers. Conduit and tubing shall be installed in such man­
ner as to insure against trouble from the collection of 
trapped condensation, and all runs of conduit shall be ar­
ranged so as to be devoid of traps wherever possible. The 
Contractor shall exercise the necessary precautions tr:- pre·· 
vent the lodgment of dirt, plaster, or,trash in cond~~t, 
tubing, fittings, and boxes during the ~curse of installa· 
tion. A run of conduit or tubing which has become clogged 
shall be entirely freed of these accumulations or shall be 
replaced. Conduit shall be securely fastened to all sheet­
metal outlet, junction, and pull boxes with galvanized loc\~ 
nuts and one bushing installed in accordance with standarc. 
practice, care being observed to see that the full number 
of threads project through to permit bushing to be drawn 
tight against the end of conduit, after which the locknut 
shall be made up sufficiently tight to draw the bushing in­
to ·firm electrical contact with the conduits unless other­
wise spec if ied. 

{a) Running threads shall not be used. 
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I (Running threads are made by cutting enough threads on a 
conduit so the entire coupling can be screwed on to the con· 
duits, resulting in loose joint with poor conductivity). 
In lieu of running threads, conduit unions shall be used. 
Couplings and connectors shall be made tight. They shall 
be of the water-tight type if buried in concrete, or fill, 
or installed in wet places. 

(b) Factory ells and/or sweeps shall be 
used as required and available. When field bends are re­
quired, the radius of the curve of the inner edge must be 
at least six times the internal diameter of the conduit when 
rubber and braid covered conductors are installed and not 
less than ten times the internal diameter of the conduit 
when lead covered conductors are to be installed. 

(c) Conduit shall be 
being cut. Care must be taken to see 
right angle to the side of the pipe. 
used when cutting threads or conduit. 

held in a vice while 
that the cut is at a 
Cutting oil shall be 

(d) Conduit shall be reamed after cutting. 

{e) Rigid galvanized conduit coated with 
an asphaltic base paint shall be used for underground con­
duit runs where indicated on the plans. 

(f) Where exposed overhead conduit is in­
dicated on plans for buildings, aluminum conduit shall be 
used if available. If it is not available, galvanized con­
duit may be substituted. 

(g) Where conduit is indicated on plans for 
stations, rigid galvanized conduit shall be used. 

(h) Conduit shall be run as straight and 
direct as possible. The contact of dissimilar metals through 
out the system shall be eliminated if practical to eliminate 
the possibility of galvanic action. 

(i) A run of conduit between outlet and out­
let, between fitting and fitting, or between outlet and fit­
ting shall not contain more than the equivalent of 4 quarter 
bends, including those bends located immediately at the out­
let or fitting. 

2. Conductors for Building Wiring: A complete 
system of copper conductors shall be installed in the race­
way systems. Conductors smaller than No. 2 A.W.G. installed 
in ordinarily dry locations shall be rubber-insulated, type 
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I R or RU, or ther~o-plastic-insulated, Type T. Conductors 
smaller than No. 2 A.W.G. installed in wet locations such 
as in underground raceways, in raceways installed in con­
crete or masonry floor slabs in direct contact with earth, 
or in raceways regularly subject to moisture or condensa­
tion shall be rubber-insulated and lead-covered, Type RL, 
or thermoplastic-insulated specifically designed for such 
applications, Type TW. Conductors No. 2 A.W.G. and larger 
shall be heat-resistant grade, rubber-insulated, Type RH, 
for use in dry locations, or lead-covered, Type RHL, for use 
in wet locations. Rubber-insulated conductors, Types R, RL, 
RH, RW, and RHL, shall conform to the requirements of Fed­
eral Specification J-C-103. Rubber-insulated conductors, 
1ype RU, shall conform to the Underwriters' Laboratories, 
Inc., Standard for Rubber-Covered Wires and Cables. Thermo­
plastic-insulated conductors, Type T and TW, shall conform 
to the requirements of the Underwriters' Laboratories, Inc., 
Standard for Thermoplastic-Insulated Wires. Home runs may 
be combined in one conduit, provided all connections are in 
accordance with National Electrical Code requirements and 
the maximum unbalanced current in the neutral does not excee 
the capacity of the conductor. 

3. Where indicated on the plans non-metallic 
sheathed cable shall be installed for branch wiring. 

{a) Installation of Non-Metallic Sheathed 
Cable: Cable shall be secured in place at intervals not ex­
ceeding 4-1/2 feet and within 12 inches from every outlet be 
or fitting. 

(b) Bends in cable shall be so made, and 
other handling shall be such that the protective covering of 
the cable will not be injured, and no bend shall have a ra­
dius less than 5 times the d.iameter of the cable. 

{c) Splices cannot be made in non-metallic 
sheathed cable wiring except at outlet, junction, or splicin 
boxes. These boxes must be accessible. Splices shall be 
soldered and taped. 

(d) Outlet boxes must be installed at all 
outlet or switch locations as shown on the plans. Cable sh. 
be fastened to boxes by means of built-in clamps. 

16-23. OUTLETS: Outlets shall be installed in the location 
shown on the drawings. The Contractor shall study the gen­
eral building plan in relation to the spaces surrounding eac 
outlet in order that his work may fit the other work require 
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I by these specifications. When necessary, the Contractor 
shall relocate outlets so that, when fixtures or other fit• 
tings are installed, they will be symmetrically located ac­
cording to room layout and will not interfere with other 
work or equipment. Only zinc-coated or cadmium plated 
sheet-steel boxes conforming to the requirements of Federal 
Specification W-0-82la, of a class to satisfy the condition 
for each outlet, shall be used in concealed work. Boxes 
shall be installed in a rigid and satisfactory manner, eith 
er by wood screws on wood, expansion shields on masonry, or 
machine screws on steel work. Fixture outlet boxes on ceil 
ings shall be not less than 4-inch octagonal. Fixture out­
let boxes in concrete ceilings shall be of the 4-inch octag 
onal concrete type, set flush with the finished surface. 
Fixture outlet boxes on plastered ceilings shall be fitted 
with open covers set to come flush with the finished surfac 
Switch, telephone, and receptacle outlet boxes shall be not 
less than 4-inches square, fitted with appropriate plaster 
covers, where necessary, to set flush with the finished sur 
face. One-piece gang boxes not less than 2 inches deep 
shall be utilized where necessary. Outlets in exposed work 
shall be of cast steel or alloy fitted with appropriate cov 
ers. Cast-metal fittings shall conform to the requirements 
of Federal Specification W-0-806. 

a. Outlet Devices shall be type specified on the 
drawings and shall be standard vapor-proof, watertight or 
explosion-proof as noted. 

16-24. PULL BOXES AND CABINETS: The following requirement 
shall apply for pull boxes and telephone and signal system 
cabinets: 

a. Pull Boxes: Pull boxes shall be constructed o: 
code-gage galvanized sheet metal, of not less than tr._e min­
imum size recommended by the National Electrical Code. Box~ 
shall be furnished with screw-fastened covers. Where sev­
eral feeders pass through a common pull box, they shall be 
tagged to indicate clearly their electrical characteristics 
circuit number, and panel designation. 

b. Telephone and Signal System Cabinets: Each c£ 
inet box shall be constructed with interior dimensions no·c 
less than those indicated on the drawings. Each trim shal: 
be fitted with hinged door and flush catch. Doors shall 
provide maximum-size openings to the box interiors. Boxes 
sha11 be provided with a 5/8 inch weatherproof-grade-plywoo 
backboard having a two-coat insulating varnish finish. 
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I 16-25. WALL RECEPTACLES: Wall receptacles shall conform 
to the requirements of Federal Specification W-R-15la, type 
and style as specified. Heavy-duty receptacles shall be of 
the single type having capacity to carry the rated load 
continuously without damage and shall be furnished with a 
suitable cord-grip cap. 

a. Duplex Convenience Receptacles: Duplex conven­
ience receptacles shall be Type II, Style No. 102, rated 
10 amperes at 250 volts and 15 amperes at 125 volts. Bases 
shall be constructed of brown phenolic composition. Ter­
minals shall be mounted on the sides of the base with two 
screws per terminal. Not more than one conductor will be 
installed under one screw-head. Duplex convenience recep­
tacles installed in damp or wet locations and where speci­
fied shall be Type II, Style No. 130, 3-pole type designed 
for grounding, rated 10 amperes at 250 volts and 15 amperes 
at 125 volts. Mounting straps shall have plaster ears. 

b. Single Flush, 3-Pole, 3-Wire, 20-Ampere, 250-
Volt Receptacles: Single Flush, 20-ampere, 250-volt recep­
tacles shall be Type II, Style No. 153. 

c. 3-Phase, 4-Pole, 4-Wire, 20-Ampere, 250-Volt 
Receptacles: Receptacles for 20-ampere, 250-volt, 3-phase 
service shall be Type II, Style No. 165. 

1. Junction boxes shall be National Electric 
Products Corporation #7525-SS, or approved equal, equipped 
with #7565 standard tops. 

2. Receptacle outlets shall be National Elec­
tric Products Corporation #7903-L or equal equipped with 
duplex receptacles. 

3. Telephone outlets shall be National :.:...1ec­
tric Products Corporation #7904-L or equal. 

16-26. WALL SWITCHES: Wall switches shall be of the to­
tally enclosed tumbler type and shall conform to the re­
quirements of Federal Specification W-s-896 or W-S-893. 
In addition to the spring actuating the switch, the opera:-. 
ing mechanism shall include a positive mechanical means t~ 
initiate motion tending to close and/or open the circuit. 
Enclosures shall be phenolic composition. Not more than 
two switches shall be installed in a single gang position 
of a switch box. Single-pole three-way and four-way switc! 
shall be of the tumbler type, rated 10 amperes at 125'volt~ 
All switches shall be suitable for the control of tungsten-
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r filament lamp loads and shall carry the 11 T11 me.rking of the 
Underwriters' Laboratories, Inc. Where switches with pil­
ot lights are indicated on the drawings, the combinations 
shall consist of a switch, as specified above, with a yoke­
mounted and candelabra-base socket rated at 75 watts, 125 
volts, and fitted with a glass or plastic jewel. A clear 
6-watt lamp shall be furnished and in~talled in each pilot 
switch. Jewels for use with switches controlling motors 
shall be colored green and for other purposes red. The 
capacity ratings of toggle switches for various circuit 
loads shall be as follows: 

a. For loads up to 800 watts - 10 amperes. 

b. For loads from 800 to 1500 watts - 20 amperes. 

16-27. MOUNTING HEIGHT OF EQUIPMENT: No equipment or ap­
pliances of any nature shall be so installed that the top­
most operating part shall be over 6 feet 6 inches above the 
floor or platform from which it is to be operated or worked 
upon, unless instructed otherwise by Engineer. 

16-28. LIGHTING FIXTURES: This Contractor shall furnish 
and install all lighting fixtures as described on the draw­
ings. All fluorescent fixtures shall be equipped with higt 
power factor ballasts. 

16-29. LIGHTING PANELS: This Contractor shall furnish, in· 
stall and completely connect all lighting panels as shown 
on the drawings. Panels shall be flush mounted, front op­
erated, single door safety type. All panelboard cabinets 
shall be constructed of standard eode gauge steel and shall 
be formed as to prevent any buckling or weaving. A minimum 
of a 4-inch wiring gutter shall be provided at sides and 
ends with additional 2-inch gutter space for feeder condu~.l· 
2-1/2 inch or larger. Trim shall be formed in one piE;ce o:" 
code gage steel, all edges and corners being cut true and 
smooth and securely fastened to the cabinet. Door shall be 
equipped with card (and with a typewritten card installed 
therein), snap catch, lock and two keys and shall have no 
appreciable crack around either sides or ends. Hinges she: 
be riveted to door and trim. 

a. Lighting panelboards shall be Square D Company 
Type NAB-4 or NAB-4AB, Trumbull Electric Manufacturing Com­
pany Type NAB, or equal. This Contractor shall refer to th 
Single Line Diagram and the Panel Schedules on the drawings 
for sizes of main breakers, where required in panelboards, 
and the sizes of branch circuit breakers. All panelboards 
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c shall bear the manufacturer's nameplate and the underwrit­
ers' inspection label. 

16-30. POWER WIRING: This Contractor shall furnish and 
install all wiring and shall completely connect all motors 
on pumps, fans, compressors and similar equipment. All 
motors will be furnished and set by others. Motor starters 
will be furnished by others but shall be installed and com­
pletely connected by this Contractor. All line voltage wir­
ing required for the control of motor driven equipment will 
be furnished and installed by this Contractor. 

a. Power Switchboards: All power switchboards 
shall be equipped with circuit breaker units and shall be 
of dead front, unit type, formed steel construction. Indi­
vidual cubicles shall be die-formed and equipped with stan­
dard closing plates. The finish shall be one coat of primei 
and two coats of grey synthetic enamel. Circuit breaker un­
its shall be 3-pole, 600-volt, Square D Company, Type ML or 
WL, as required, or equal. 

b. Power Panelboards: Power panelboards shall be 
equipped with circuit breaker units housed in code gauge 
galvanized steel boxes providing wiring gutters four (4) 
inches wide or larger, as required. The finish shall be 
one coat of primer and two coats of gray synthetic enamel. 
Circuit breaker units shall be 3-pole, 600-volt, Square D 
Company Type ML or WL, as required, or equal. 

c. Separately mounted circuit breakers where shown 
on the drawings shall be 3-pole, 600-volt breakers in NEMA 
1, Sheet steel enclosures, Square D Company Type ML or WL 
as required, or equal. 

d. Motor-Disconnect Means: Each motor shall ~e 
provided with a disconnecting means when required by ·Lhe 
National Electrical Code even though not indicated on the 
drawings. A circuit breaker or horsepower-rated switch in 
a panelboard will be acceptable as a disconnecting means, 
if located in the same room or within sight of the motor 
controller. A quick-make and quick-break general-use tum­
bler or snap switch will be acceptable for capacities less 
than 30 amperes, provided the ampere rating of the switch 
is at least double the rating of the controlled equipment. 
Switches of 30- to 400-ampere capacity shall be of the en­
closed, quick~make and quick-break type, horsepower-rated. 
Switches shall disconnect all ungrounded conductors. 

e. This Contractor shall refer to the single line 
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I diagrams and schedules on the drawings for the sizes of all 
circuit breaker units. 

f. Every effort will be made to check stub-ups and 
power outlet locations with available equipment which is 
provided and installed. 

16-31. MISCELLANEOUS WIRING: All miscellaneous equipment l 
stallation and wiring called for on the plans shall be pro­
vided. 

16-32. REFERENCE PUBLICATIONS: Any of the following publi­
cations which are available can be used for further referenc 
on this subject: 

a. American Electrician's Handbook by Terrell Croft 
published by McGraw-Hill. 

b. War Department Technical Manual TM-5-680B, In­
terior Electric Systems, Repairs and Utilities, Electrical 
Facilities. 

16-33~ SHIELDED ROOMS: 

a. Furnish and install double shielding for areas 
indicated on the drawings including Building No. 116 at Lo­
cation "A." 

b. Zinc-coated steel mesh, 8 x 8 size, 0.0173 inche 
diameter steel, weighing not less than 23.5 pounds per 100 
square feet shall be applied to floor, ceiling and all four 
walls, on both the inside and outside face of studs. Six­
teen (16) ounce sheet copper shall be installed at door aper 
ings. 

c. All joints between sections of mesh, between se• 
tions of mesh and copper, and between sections of copper 
shall be continuously and solidly soldered. 

d. Details of connections to ground and at doors arc 
windows shall be completed in accord with details on the 
drawings. 
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SECTION 17 

COMMUNICATIONS SYSTEMS 

GENERAL CONDITIONS: 

17-01. The following paragraphs of Section 15 of these 
specifications shall apply to this section: 15-01, 15-02, 
15-03 and 15-04. 

17-02. The work to be done under this section of these 
specifications shall include the furnishing of all 
materials, labor, equipment, and tools required to 
complete and have ready for operation the installation 
of the following items in accordance with these specifi­
cations and the applicable drawings: 

a. Telephone System on and between Sites B, C, 
D, E, L,M, N, P,~, R, S, and T. 

b. Public Address System on Sites C, D, and E. 

c. Intercommunication System on Site B. 

17-03. The work to be done under this section of these 
specifications shall also inlude the furnishing of all 
labor, equipment, and tools required to install radio 
transmitters and receivers. 

TELEPHONE SWITCHBOARDS AND INSTRUMENTS: 

17-04. All Telephone Switchboards and Instruments shall 
comply with the requirements of Specification No . 
.HN-7H-304 and Addendum #1. 

17-05. The Switchboard for Site "B" shall be a two­
position Kell0gg Masterbuilt Junior Switchboard, or 
equal wired and equipped for 220 common battery and 
30 magneto lines. It shall be complete with power 
equipment, main distributing frame, and wire chief's 
testing equipment. 

17-06. The Switchboards for Sites C,D, and E shall 
each be a single-position Kellogg Masterbuilt Junior 
Switchboard, or equal, wired and equipped for 45 
common battery and 5 magneto lines. Each shall be 
complete with power equipment, main distributing frame 
and test set. 
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17-07. Wall Type Instruments shall be Kellogg #1100 
BA Master-phones, or equal, moisture and fungus proofed. 

17-08. Desk Type Instruments shall be Kellogg #1000 
BA Masterphones or equal, moisture and fungus proofed. 

17-09. Field Type Instruments shall be Signal Corps 
Type EE-8A, or equal. 

17-10. This equipment shall be installed as shown on 
the plans. 

SUBMARINE TELEPHONE CABLE: 

17-11. The Submarine Telephone Cable shall comply with 
the requirements of Specifications No. HN-7H-302, as 
manufactured by Western Electric Company or equal. 

17-12. It shall be installed as shown on the drawings. 

17-13. A Cable Laying Barge shall be equipped with 
stern guide plate, cable brake units, winches and 
blocks for this laying operation. 

17-1~. Tests shall be performed and a record kept of 
the electrical characteristics of these cables. 

SUBSCRIBERS LOOPS: 

17-15. Subscribers Loo~s shall consist of overhead or 
underground cable or pa rs as indicated on the drawings. 

17-16. Overhead Telephone Cable, unless otherwise 
indicated, shall comply with the following specifications: 

a. Number of pairs of #22 A.W.G. with double 
dry paper tape insulation shown on the plans. 

b. lead Antimony Sheath. 

c. Mutual Capacitance A. c. test not to exceed 
.095 mfd. per mile of cable at 600F. 

d. Maximum conductor resistance, .92 ohms per 
pair mile. 

e. Minimum insulation resistance, 500 magohm 
miles at 6o°F. 
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f. Dielectric Strength: Insulation between 
conductors capable of withstanding 700 volt instanta­
neous A.C. test potential for two seconds. Insulation 
between conductors and sheath capable of withstanding 
1400 volt maximum instantaneous A.C. test potential. 

g. It shall be equal and similar to Western 
Electric Type D.S.A. 

17-17. It shall be spun to messenger with .091" O.D. 
lashing wire. 

17-18. Underground telephone pairs, unless otherwise 
indicated, shall be #17 A.W.G. duplex, similar and 
equal to Whitney Blake #17TBPR. 

17-19. Minimum cover for underground telephone pairs 
shall be two feet zero inches unless otherwise approved. 
Trench depths shall be increased as required at cross­
overs to provide a minimum separation between telephones 
and power or coaxial cables of one foot zero inches. 
Underground telephone pairs shall be installed in same 
trench with underground control and signal cable where 
closely adjacent parallel runs are indicated on the 
plans. Trenching, backfilling, etc., shall conform to 
applicable provisions of "Earthwork for Utilities" 
Section of these specifications. 

17-20. The location of all underground telephone cable 
shall be adequately identified by posts marking the pre­
sence of these lines. 

PUBLIC ADDRESS SYSTEMS: 

17-21. Outside voice paging systems shall be provided 
in accordance with the fvllowing specifications and 
installed as shown on the drawings. 

17-22. The equipment shall operate from 115 volt, 6o 
cycle power source. It shall be designed to withstand 
tropical weather and ruggedly constructed. 

17-23. Each Control Console shall be housed in an 
aluminum turret (RCA type MI-1~909 or equal) approxifi.Ste­
ly 22" wide, 1111 high, and 16" deep. The panel shall 
contain a volume indicator meter, a volume control 
device, and an on-and-off switch with a red bulls eye. 
It shall have five lever action four pole switches; one 
each to handle the switching of relay current 
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and speech input to four remote locations. One shall 
be used for an all-call key. A 24 volt relay power 
supply rectifier, a preamplifier, and a terminal block 
shall be installed and wired within the turret. 

17-24. The Relay Power Supplf ·shall be RCA type MI-12501 
or equal, and have the follow ng characteristics: Rated 
output, one ampere;Ripple, less than 0.5 volts at rated 
output; Maximum zero load voltage,· 33 V.D.C.; full load 
voltage, 24 V.D.C.; Power eupply 105 to 125 V.A.C.; 50/ 
60 cycles; Power consumption, 1.3 amperes A.C. 

17-25. The preamplifier or voltage amplifier shall be 
RCA type MI-12242 or equal. It shall have a low 
impedance input. It shall have flat characteristics 
from 30 to 10,000 C.P.S. Its rated output shall be 
plus 18 db with less than 1.5~ distortion at 1000 
C.P.S. It shall have an overall gain of 77 db. 

17-26. A Cannon Type XL Plug or equal shall be supplied 
in the console to accommodate microphone input. 

17·27. Each Microphone shall be RCA MI-12004 or equal. 
It shall be of the dynamic type with 250 ohm output. 
Output level shall be minus 57 db; frequency response 
75 to 9,000 cycles. It shall be equipped with a desk 
stand and a 15 ft. cord terminated with a Cannon or 
equal plug. 

17-28. Each of the Power Amplifiers shall be RCA type 
MI-12188 or equal in an RCA type M!-12666 x 1/2 or 
equal cabinet. It shall be of the bridging type, capable 
of 70 watts output with less than 5% distortion, 100 to 
7,500 C.P.S. It shall have a frequency response flat 
from 30 to 15,000 C.P.S. within 1 db. It shall employ 
four 807 type tubes in a parallel push-pull power output 
circuit. It shall have an overall gain of 41 db. It 
shall have a 24 volt relay interrupting its plate circuit. 
It shall have a volume control. It shall be mounted 
and wired in a steel cabinet with a hinged locking door. 
A terminal block, terminating all input and output 
circuits of the net work shall be installed within the 
cabinet. 

17-29. Each of the loudspeakers shall consist of an 
RCA type MI-6303 speaker, type MI-6306 driver, type MI-
12371 transformer, and type MI-6399 cover or equal. 
Loudspeakers shall be 5-1/2' re-entrant trumpets flared 
from an exponential formula equipped with 60 watt 
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drivers and necessary line transformers. Driver and 
tramsformer must be coverd with weatherproof cover. 
Each unit shall be equipped with 30 feet of outdoor 
speaker cable. The assembled unit shall have a guaran­
teed frequency response of 125 to 7000 C.P.S. and must 
have a guaranteed efficiency rating of 112.5 db. 
acoustical output of 4 feet from axis of horn with one 
watt output. It shall have a mounting bracket, complete 
with hardware for attachment to a wood pole. 

INTERCOMMUNICATION SYSTEM: 

17-30. An Intercommunication System shall be provided 
in accordance with the following specifications and 
installed as shown on the drawings. 

17-31. Each of the installed units shall be RCA MI-
12589 or equal. It must be suitable for installation 
as an All-Master System of seven units. It must be 
equipped with an earphone receiver, in addition to a 
loudspeaker. It shall be housed in a Matte black 
cabinet approximately 10-3/8" x 7-1/811 x 5-7 /811 with 
a satin chrome grill. It shall be suitable for operation 
on a power source of 105/125 volts A.C., 50/6o cycles, 
25 watts. The output impedance shall be 15 ohms. The 
tubes used shall be 6 SL7GT, 6V6GT, 6X5GT. Each unit 
shall be fungus proofed. 

17-32. Each of the installed sound-powered telephones 
shall be U.S. Instrument A-257-4 or equal complete with 
U.S. Instrument mount A-281 or equal. 

RADIO: 

17-33. This Contractor shall install and operate 
tactical radio equipment {furnished by others) in 
marine office, marine craft, and warehouses as 
required to make his operations safe aIXl speedy. 
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SECTION 18 

CONTROL AND SIGNAL SYSTEM 

18-01. GENERAL CONDITIO~S: The following paragraphs 
of Section 15 Of these specifications shall apply to 
this sec ti on: 15-01, 15-02, a.nd 15-04. 

18-02. SCOPE: The work to be done under this section 
of these specifications shall include the furnishing of 
all materials, labor, equipment, and tools required to 
complete anc have ready for operation the installation 
of the following items in accordance with these 
specifications and the applicable drawings: 

a. Extensions and Additions to the existing 
control and signal submarine r,ab:e trunking system. 

b. The Installation of Underground Control 
and Signal Cables. 

18-03. SUBMARINE CONTROL AND SIGNAL CABIB: The sub­
marine control and signal cable shall comply with Navy 
Department United States Coast Guard Specification No. 
S-254-42, Ten-Conductor Armored Control Cable Issue · 
(oc·tober 1, 1942) including Master Specifications Nos­
S-219 Inspectton and Testing of Rubber-Insulated Cables, 
S-235 Galvanized Armor Wire for Submarine Cable, and 
S-255 Synthetic Insulation for Submarine Cables. This 
specification is copied herewith. 

GENERAL: 

a. These specifications cover the manufacture 
of submarine control cable, consisting of ten No. 14 
AWG stranded copper conductors with 3/64" colored 
plastic insulation,, type, 5/614'1 plastic jacket, tape, 
50 pound cutched jute serve, No. 10 BWG armor, and 
16/3 ply impregnated jute outer serve. 

b. This cable shall be designated Type 115-P 
cable. 

CONDUCTORS: 

a. Each conductor shall consist of 7 strands 
of untinned copper wire 0.0253 inch 1n diameter. 
Samples of the conductor selected by the inspector 
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after stranding shall meet all requirements of A.S.T.M. 
standard Specifications for Soft Annealed Copper Wire 
(B-3) and Ba.re Concentrio-I.a.y Copper Cable (B-8). 

INSUIATION: 

a. Each conductor shall be insulated with a 
colored, thermoplastic, synthetic insulating compound 
that meets all requirements of the latest issue of 
u.s.c.G.Master Specifications No. s-255, and the 
electrical requirements of this specification. 

b. The insulation shall have an average 
diameter of not less than 0.176 inch and a minimum 
wall thickness of 0.0~5 inch. The colors used shall 
be in accordance with Table I. 

CABLING: 

a. Two insulated conductors shall be laid up 
spirally with a suitable right hand lay to form a core 
over which eight additional insulated conductors shall 
be laid up spirally with a suitable left hand lay. 
All intersplices shall be filled with cutched jute to 
form a smooth round cable, over which shall be applied 
a suitable cotton tape containing not more than 30% by 
volume of reclaimed rubber and no crude rubbe~. The 
tape shall be frictioned on one side only, applied with 
the plain side in, with an overlap of approximately 
20% of the width of the tape. 

b. The colors of the individual conductors 
shall be in the order indicated in Table I. When 
placed on reels for final delivery, the colors as 
tabulated when viewed facing the outer end of the cable 
on the reel, shall appear in a clockwise order. 

Table I 

Core - - ~ - - -
Outer I.ayer 

JACKET: 

White, black 
Red, black, green, black, 
blue, blac~~ orange, black. 

a. A racket Of thermoplastic, synthetic compound 
shall be appl ed over the taped core. The compound 
employed shall meet all requirements of the latest issue 
of U.S.C.G. Master Specifications No. S--255. The jacket 
shall have an average outside diameter of 0.906 inch 
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(58/6~ 11 ), plus or minus 0.015 inch and a minimum wall 
thickness of 0.078 inch (5/64"). 

b. A Rubber filled tape, similar to that 
specified in cabling (a) shall be applied over the 
jacket, with the plain side out, with an overlap of 
approximately 20% of the width of the tape. 

INNER JUTE SERVE: 

a. A single la!er of 50 pound cutched jute 
shall be applied spiral y, with a suitable right hand 
lay, over the taped jacket. 

ARMORING: 

a. An armor of galvanized steel wire 0.134 
inch in diameter {No. 10 BWG) shall be applied spirally 
over the inner jute serving, with uniform tension and 
a left hand lay, at an angle of approximately 20 
degrees. The armor wire shall meet all requirements 
Of the latest issue Of u.s.C.G. Master Specifications 
No. s--235. 

b. All joints in the armor wire shall be 
welded, and no weld shall be within twelve feet of 
another weld. All joints shall be thoroughly cleaned 
after welding by immersion in an acid bath, followed 
by immersion in molten zinc (not tin). Joints so 
treated shall be capable of meeting all requirements 
for uniformity of coating specified for the original 
armor wire, as shall be determined by testing sample 
joints. 

OUTER JUTE SERVING: 

a. A sin~le layer of 16/3 ply vacuum impreg­
nated jute shalle applied spirally over the armor 
with a r'ight hand lay. The angle of lay shall not 
exceed 45 degrees. An application of hot compound 
composed of coal tar blended with a natural asphalt 
sha.11 be applied over the armor and jute serve. The 
melting point of this compound shall be not less than 
120°F as determined by the ball and ring test. The 
completed cable shall be treated with whitewash to 
prevent sticking. 
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I ELECTRICAL TESTS: 

a. All insulated conductors, after 24 hours 
immersion in water at room temperature,when tested 
in accordance with the latest issue of Master Specifi­
cations No. s-219, shall conform to the following 
limits per 1000 feet of conductor: 

Voltage Test, 5 minutes, minimum volts AC 3,000 

Insulation resistance 60°F minimum megohms 182 

b. All lengths of jacketed core before taping 
and before armoring, and all completed cable shall be 
immersed in water at room temperature for a period of 
not less than 2~ hours after which period of tlme and 
while so immersed they shall be tested and shall con­
form to the following limits, per 1,000 feet of cable: 

Voltage test, 5 minutes, minimum volts D.C. 
Insulation resistance, 60° F. minimum megohms 
Copper resistance, 600 F. maximum ohms 

18,ooo 
182 

2.45 

c. In making the voltage and insulation tests 
specified in (b) two tests shall be made. In the first 
test alternate conductors (all black conductors) shall 
be grounded and the voltage applied and insulation 
resistance measured between the remaining conductors 
and ground. In the second test the colored conductors 
shall be grounded and the voltage applied and insulation 
resistance measured between the black conductors and 
ground. 

DELIVERY, ETC.: 

a. The insulated conductor and jacketed core 
shall be manufactured and inspected in lengths Of not 
less than 2,500 feet. 

b. The comEieted cable shall be delivered 
in lengths of 10 000 feet on 90 inch reels, and 5,000 
foot lengths of S4 inch reels, as specified in the order. 

c. All soldered joints necessary in the 
copper conductors shall be made with solder containing 
not less than 50 per cent by weight of tin. 
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18-0~. This cable shall be installed as shown on the 
drawings. The equipment for layir.g this cable is iden­
tical with and the method similar to that used for laying 
submarine telephone cable. 

18-05. The existing and the new submarine control and 
signal cable shall be grouped in trenches to below low 
tide at the cable landings and protected from damage. 

18-06. Cables shall be installed underground to new 
terminal cabinets located as shown on drawings. 

18-07. Terminal cabinets shall be hot dipped galvanized 
of 12 gauge metal with a weather proof gasket on the 
door, wing nuts, and two hasps on opposite sides. 
Terminal strips shall be Burke Series 1000 or equal. 

UNDERGROUND CONTROL AND SIGNAL CABLES: 

18-08. Non-metallic sheathed cable, #1~/2, parallel, 
solid copper with 600 volt moisture resisting type TW 
or equal insulation shall be used for direct burial 
underground control and signal cable installation. 
Cable shall be furnished on 5000 foot and 10,000 foot 
reels as specified. 

18-09. This cable shall be buried directly in a trench 
as shown on the plans. Minimum cover for underground 
control and signal cable shall be two feet zero inches 
unless otherwise approved. Underground control and 
signal pairs shall be installed in same trench with 
underground telephone pairs where closely adjacent 
parallel runs are indicated on the plans. Trenching, 
backfilling, etc., shall conform to applicable provi­
sions of "Earthwork for Utilities" section of these 
specifications. 

18-10. The location of all underground control and 
signal cable shall be adequately identified by posts 
marking the presence of these lines. 

18-11. Cables shall be iastalled from reels supported 
on trailers in such a manner as to keep to a minimum 
the number of splict.s req·1ired. 

18-12. COAXIAL CABLE INS1.U.LLATION: 'l'he work to be 
done under this sec ti on of these specifications shall 
include the furnishing of: 
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a. All Is.bor and Equipment required to 
complete the trenches for coaxial cable installation 
in accordance with the applicable drawings and paragraphs 
15-01, 15-02 and 15-0~ of Section 15 of these specificatic 

b. Is.bar to assist in the installation of 
coaxial cable. 
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SECT~-~{__.12 

PLUTi1BIFG 

19-01. SCOPE OF T!IB WORK: Under this section of the speci­
fications e.nd the accompanying drawings the Contractor shall 
furnish all labor, materials, equipment, tools and transporta­
tion required to complete o.11 plumbing work indicated on the 
drawings and as hereinafter called for. This work shall con­
sist of all sanitary drainage, vents, floor and shower drains, 
floor sinks, pltunbing fixtures, water heaters, pumps, all 
piping, valves, and fittings, pipe covering, and all other 
miscellaneous items of material and labor as may be required 
for the proper operation and maintenance of the systems. 

19-02. APPLICABLE SPECIFICATIONS: The following specifica­
tions form a part of this specification: 

a. Federal Specifications: 

HH-C-536 COMPOUND: PLUMBEJG-FIXTURE-SETTING 

HH-G-116 GASKETS: ?LUMBIHG-FL"\TURB-SETTING 

HH-P-117 PACKING: JUTE. T'"fJSTED 

QP,-L-156 L:C::AD: CAULKING 

~~-S-57lb SOLDER: SOFT (tin, tin-lead, and lead­
silver) 

~'!W-N-351 WIPPLES, PIP:S: BRASS, STEEL AND 11\/ROUGHT 
IRON 

VJW-P-3.51 PIPE: BRASS, SSAMLESS: IRON-PIPE-
SI7.E, STANDARD AND EXTRA-STRONG 

VM-P-401 PIPE A:·n PIPE FITTINGS: SOIL, CAST-

WW-P-406 

V.J'lff-P-460 

IRON 

PIPL: STEEL AND FERROUS ALLOY (for) 
ORDINARY us~s (IRON-PIPE-SIZE) 

PIPE FITTINGS: 
e.nd 250 pound. 

BRONZE (Screwed), 125-

111W-P-49la PIPE FITTINGS: CAST-IRON, DRAINAGE 
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1·:1·--P-50lb PIPE-FITTIHGS: CAST-IRON (Screwed) 125-and 
250 Pounds 

n~·'r-P-52lb PIPE FITTINGS: !Li\LLEABLE IRON (Screwed) 
150 Pound 

1"J'.1!-P-54ls.. ?LUMB ING FIXTURES: (for) LAND USI:: 

i."J\1-T-799a TJBING, COPlJ:f:R, SEAML:SSS (For use with 
Solder-Joint or Flared-Tube Fittings 

VALVSS, BRONZ.,r.;: Al'TGLE, CH:GCK AND GLOBE, 
125 and 150 LB. , SCRE1 LD AND FLANGED (FOR 
Lfl.liI: USE) 

VALVES, BRO.tJZE, GATE: 125 and 150 POUND 
SClli..1-CD AND FLANG::D (For land use) 

GGG-P-35la PIPE-THREAD3, TAPER (.L\111[';RICAN NNrIONAL) 

b. American Standards Association Standards: 
--- -~·- -- ·- -·--·-- a 

A 40 2-1936 FLARED FITTINGS FOR COPPER Fi.ATER 
TUBE 

A 40 3-1941 SOLDEH FITTHTGS FOR COPPER VlATER 
TUBE 

19-03 e TR.r--:NCHING AND BACKFILLING - Shall conform to the 
"Earthwork for -U-tili ties" section of these specifications. 

19-04. COHC?E'I'E WORK: All concrete work in this section 
shall conform to the provisions of the 11Concrete and Form 
1 :ork;' section of these specifications. 

19-05. LOCATIONS: Locations as indicated on the drawings 
show the arrangements desired for the principal apparatus, 
etc., and shall be followed as closely as possible. Proper 
judgement must be exercised in carrying on the work to secure 
a neat arrangement of the fixtures, piping, etc. 

19-06. SAlTITARY SYSTEMS: Extend house sewer or sewers five 
( 5) feet-out from the building line a.nd connect to sanitary 
sewer brought to these points under Section 24 of these 
specifications. Provide oroperly trapped connections to all 
sanitary fixtures throughout the buildings and run all soil 
Hnd w8.ter lines from these fixtures to main house sewer or 
sewer3. Soil, waste and vent lines shall be run as indicated 
on the drawings. 
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19-07. FRESH 1 iJ-'..T:=:t SYSTEMS: Hake connections to fresh water 
services--orought to a point or points five (5) feet outside 
the building line u:rider 3ection 25 of these specifications. 
Run distributing mains with branches to supply all fixtures 
and equipment as indicated on the drawings. ':ater closets, 
urinals, and hose bibs will be supplied with salt water; all 
other fixtures and equipment with fresh water. 

19-08. SALT 'iNI'I'.R S"YSTEHS: Hake connections to salt water 
services brought-r0 a point or points five (5) feet outside 
the building line under Section 25 of these s~ecifications. 
Run distributing mains with branches to supply all water clos­
ets, urinals, and hose bibbs as indicated on the drawingso 

19-09. HOT i;:ATER s"'rsTEMS: 

a~ Hot water systems are shown for Mess Hall - Sheet 
No. 2B-400 and Bakery - Shee~ No. 2B-408; Dentist and Infirm­
ary - Sheet No. 2B-407; Laundry - Sheet lTo. 2B-409; P •. X., 
Darbe1· Sh.op and Post Office - Sheet No. 2B-4J2; Mess Hall -
Sheet No. 2E-4rJO; Mess Hall - Sheet No. 2C-452 and Infirmary -
Sheet No. 2E-5419. 

b. Infirmary - Sheet Ho. 2B-~07. E.ot water for the 
Infirr,1ary shilr-he"'-suppTied from an e ectric water heater. 
Hun main with branches from the heater to supply all fixtures 
indicated on the drawings. A return line from the end of the 
hot vrater main shall be run to a hot water circulator, near 
the water heater, and from the circulator to the water heater 
o.s shown on the drawings. 

c. Dentist - Sheet No. 2B-407. An electric water 
heater shall--se-!"'ocate<:l8:djacent to the lavatory in the Dent­
ist Office to supply hot water for this lavatory. 

d. Mess Hall and Bakery; Laundry. Hot water for 
these buildings -shall be supplied from steam heated storage 
water heaters. Mains with branches shall supply all fixtures 
and equipment requiring hot water, as indicated on the draw­
ings. These will be dead-end systems without returns to the 
heaters. 

e. P. X., Barber Shb;e and Post Office - Sheet No. 
2B-~32. Hot water-1"'or-t'fiis uilding will be supplied from an 
~ic water heater. A dead-end system will supply fixtures 
as indicated on the drawings. 

f. Infirmary - Sheet No. 2E-5L~l9. Eot water for this 
building will be supplied from an oil fired water heater. A 
dead-end system will supply fixtures as indicated on the draw­
ings. 

19-3 



19-10. FUI:L OIL SYST:Cl'IS: 

a. Fuel oil syst~ consisting of oil tanks and pip­
ing will be installed for the following buildings: 

( 1) t1ess Hall Sheets Nos. 2B-405 and 2B-406 for 
kitchen equipmente 

(2) Bakery Sheet Ho. 2B-408 for oven. 

(3) Boiler House Sheet No. 2B-408 for boiler. 

(4) Laundry Boiler House Sheet No. 2B-409 for 
boiler. 

(5) Mess Ha.11 Sheet !To. 2E-450 for boiler and 
kitchen eq_uipment. 

( 6) Mess Hall Sheet No. 2B-452 for boiler and 
kitchen equipment. 

(7) Inf irma!Z Sheet l'T 0. 2E-5419 for wateI' heater. 

( 8) Quarters Sheet No. 21-440 for boiler. 

b. Furnish and install oil tanks, make pipe connec­
tions, and run oil piPlng to all equipment requiring fuel oil 
in the above buildings, all as indicated on the drawings. 

19-11. AITI SYSTEM: Furnish and install air compressor and 
sto1"Bge tank in Laundry Boiler House. Run piping from tank to 
presses and equipment in Laundry as indicated on the drawings. 

19-12. GAS SYSTEM: Building No. 231, Sheet No. 2B-5411. 
Furnish and install Butane gas cylinders, make connections, 
run gas piping and connect to laboratory tables and fume 
hoods as indicated on the drawings. 

19-13. PIPE: 

a. All Soil and ''laste lines shall be standard weight, 
cast iron, bell-and-spigot soil pipe, conforming to Federal 
Specification 1'Trl-P-40l. 

b. All Vent lines above ground shall be 6JS-T6 alum­
inum pipe, anodized. See details showing connections from 
cast iron to aluminum pipe. 
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t;round, shall be 11 ,\.lcoa 11
, or equal, iron pipe size standard 

aluminum pipe, 63S-T6 anodized. All connections from alum­
inum pipe or fittings to brass, iron or steel pipe or fit­
tings shall be made with plastic nipples or fittings when 
plastic nipples or fittings are available. ··Then plastic 
nipples and fittings are not available direct connections 
between lines, or lines and fittings of dissimilar metals may 
be made upon dh•ection of the Engineer. "Parmelee" pipe 
wrenches shall be used in making-up aluminum pipe. 

d. All Oil Lines and '.":ater Service lines shall be 
t~c K soft copper ·tubing, conforming to Federal Specifica­
tion 1'ir:-T-799a. 

e. All A.ir lines shall be Class A standard weight 
black steel pipe, conforming to Federal Specification V.rN-P-406. 

f. All Plastic Pipe and Nipples shall be I.P.S. Mills 
plastic made of Saran. 

g. Substitution of Materials: Aluminum pipe may be 
substituted for plastic pipe, upon direction of the Engineer, 
when plastic pipe is not available. 

h. Relocation of Lines; 
structUl"eS may be relocated where 
ient by the Engineer, in order to 
lengths of pipe. 

19-14. FITTTI~GS: 

i··ater lines within the 
deemed necessary or e;~ed­
e conomically use available 

a. i\.11 fittings in Cast Iron lines shall be of the 
same material, weight and quality as the pipe, and conform to 
Federal Specification ni·:_p_401. . 

b. All Fittin~s in Steel Haste lines shall be stand­
ard weight, black, bea ed, recessed, screwed drainage fittinGs, 
conforming to Federal Specification n1v-P-49la. 

c. All :?ittinrs in Aluminum l:i,nes shall be I.P.S. 
cast aluminum, anodize~. 

d. All Fittings in Steel Air lines shall be standard 
weight, galvanized, beaded, screwed malleable iron fittings, 
conforning to Federal Specification '"N>f-P-52lb. 

e. All Fittings in Copper 011 lines shall be Stream­
line, or equal, brass soldered fittings, conforming to _i\meri­

can Standard Association Standards A 40.3-1941. Solder and 
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flux used for making joints shal.l be }50 Streamline solder 
and flux or equal. 

f. All Fittings in Co!)ptr 1.Vater Service lines shall 
be red brass cor.1.pression type fi tings, conforming to Ameri­
can Standards Association Standards - A 40.2-1936. 

g. All Brass fittings shall be 125;, 85~ cast red 
brass, co:'lforming ~ederal Specification VJW-P-406. 

h. All Plastic fittinGs shall be I.P.S. Mills Plastic 
nade of Saran. 

i. Substitutions. Aluminum fittings may be substi-
tuted for pl.as tic pipe fittings, upon direction of the ~ngin­

eer, ·when plastic fittings are not availabJ.e. 

19-15. VALVES: Provide shut-off valves in all main water 
servlces:---Each water closet shall be provided with a straight 
stop. Valves shall conform to Federal Specification r;v/-V-5la 
or 1·1w-v-54. 

19-16. MAKING UP PIPE: 

a. Cleanin~: All pipe shall be carefully cleaned 
and all scale, sari~ dirt, etc., removed before installation. 

b. Joints in Cast Iron soil pipe shall be standa.1"<1 
caulked joints, made by first packing the joint tight with 
oakum, filling to the top with molten lead and caulking tight. 

c. Threaded Joints: All threads on screwed pipe 
shall be cut with snarp cfean dies full thiclmess of the die 
and so that not more than two threads are left exposed on the 
pipe when joint is made up in the fitting or valve. The ends 
of all threaded pipes shall be reamed out full size with long 
taper reamer so as to be partially bell-mouthed and perfectly 
smooth. Joints in all screwed steel or brass piping shall be 
made with red lead and boiled linseed oil completely covering 
the male thread. 

d. Joints in Aluminum piping shall be made with 
"Alcoa" thread lubricant uDed on the male thread. 

e. Solder Joints: In making solder joints in copper 
tubing the tubing and fitting shall be thoroughly cleaned with 
sand paper, sand cloth, or steel wool, after which a thorough 
coating of paste flux shall be applied. Tubing shall be cut 
square and all burrs removed. Tube shall fit snugly and 
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squaroly against shoulder of fitting. Solder feed hole shall 
be completely filled and solder shal1 appear at end of fitting 
for full circumference. 

19-17. PITCH OF PIP:':3S: 

a. All Soil and "·as te lines shall run at a uniform 
grade of not less than 1/4 inch per foot where practical. 
'he:re this is impractical due to the depth of the sewer main, 

a fall of not less than 1/8 inch per foot me.y be usedo 

b. All Hot ':later, Cold v.ra ter, Air and Gas lines shall 
be laid to drain, and runs--sEall be free from sags or traps. 

19-18. PIPE SUPPORTS: Aluminum angle or strap hangers fasten­
ed to the building purlins and as detailed on the drawings shal 
shall be used to support all overhead piping at intervals of 
not more than ten (10) feet. 

19-19.. CLE.ANOUTS: Cleanouts shall be placed where indicated 
on the drawings. 1"'here lines are in gi~ound under floor, clean­
outs shall be brought to the floo1' line and provided with brass 
cleanout plugs flush with the floor. 

19-20. PIPE CONNECTIONS: All apparatus, fixtures and appli­
ances, whfcn-ree1_uire-pipe connections, shall be so equipped, 
and each such pipe connection shall be valved or trapped or 
pt>ovided with special control apparatus as shown on the draw­
ings or elsewhere specified. VJhere such connections are not 
shown on the drawings, they shall be made in the usual manner 
reconnncnded by conunon practice, and, in the case of special 
equipment, as reconnnended by the manufacturer of such equip­
ment. 

19-21. COVERING: 

a. Cover all hot water piping with standard thick­
ness 85>s Magnesra insulation in sectional form with canvas 
jackets a.nd metal bands. Cover all valves and fittings in 
these lines vri th 85~ Magnesia Cement and recover with 8 ounce 
canvas neatly pasted on. 

b. Hot :.vater Storage Rea ters shall be covered with 
poultry wire mesh and plastered wit:fi-r-1/2 11 thick 85% Magnesia 
insulating cement troweled smooth. 

19-22. CL::AUING -~)1,UIPM.ElTT: All exposed piping, apparatus, 
and equipment shall be thoroughly cleaned of all cement, dirt 
ru1d other foreign materials. All grease or oil spots shall 
be removed ·with gasoline. ~\11 surfaces shall be carefully 
wiped and all cracks and corners scraped out. All fixtures 

19-7 



shall be thoroughly cleaned. All chromium plated work shall 
be poliohed m.d the entire plumbing installation shall be 
left in a neat and clean condition. All pipes and tanks 
shall be thoroughly washed out and laft free from all sediment, 
scale or grease. 

lSJ-23. TESTS: 

a. J~ll '·rater Lines shall ·JS tested to a water 
pressure of -50· pounas per square inch. 

b. All 3oil, Daste and Vent lines shall be tested 
by filling with waterto the highest point in the system. 

c. All Air Lines shall ne tested to an air pressure 
of 100 pounds pel' square inch. 

d. t_ll Oil and Gas Lines shall be tested to an air 
pressure of 25 pounds per square inch. 

19-24. FINAL Ii.rnPLCTION: Upon completion of the work the 
water shall be turned on and all pipes, drains, etc., shall 
be filled and flushed out. The plumbing work mu.st be left in 
perfect working condition throughout. 

19-25. f1.XTURES r1.ll:D :Q.UIPMl~FT: The following fixtures and 
equipment shall be furnished and installed under this Div­
ision of the specification: 

a. Lavatories - according to specification No. 
IIN-2B-403, dated ·:ru!y 12, 1949. 

b. 1'rater Closets - according to specification No. 
HN-23-403, dated July 12, 1949. 

c. Urinals - according to specification No. Hn-2B-
403, dated July 12, 1949. 

No. 

No. 

d. Gan~ Showers - according to specification 
I1I'T-2B-40J, ated July 12, 19!~9. 

e. Service Sinks - according to specification 
HW-2B-403, dated July 12, 1949. 

f. Sinks - according to specification no. HN-2B-403, 
dated July 12, 1949. 

g. Hose Bibbs - according to specification No. 
HJ>T-23-403, dated July 12, 1949. 
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h. Laundry Tub - n.ccording to specification 
Ho. ffil-23-40-r;-ctate-d-July 12, i949. 

i. Cabinet Showers - a~cordlng to specification 
No. HN-2B-L~otj:-;-· dated -July 12, 1911-9. 

j. Electric Water Coolers - accorJing to specifica­
tion ITo. HW-2B-405, uRted July-r2, 1949. 

k. Electric Dater Heaters - according to specifica­
tion lTo. IDJ-'2"!Hfob, dated July IT," 1949. 

1. Floor Drains and Floor Sinks - according to speci­
fication No. HN-2B.:.. 1.~07, dated July l~.-Y949. 

m. Oil ;:;'iren ,. ater Heaj:;er for Infirmary Buildins. 
r~o. 112, Sheet Uo. 2E-5419 - Day and Night size No. 0-j, or 
equ:il, havin~ a storage capacity of 30 gallons and recovery 
capacity of 42 gallons per hour at 60° F. rise. Burner shall 
be designed for the use of diesel oil, thern1ostatically con-
trolled and equipped with pilot. Tank shall be galvanized 

steel insulated with fiberglass, or equal. Case shall be 
steGl with baked enamel finish. Burner motor shall be for 
110 volt, single phase, 60 cycle current. 

n. Hot 1'.ater Circnlator for Infirmar~ Sheet Ho. 
2B-407, circula"tor-sliall be Bell and Gossett >igure No. Hl, 
?r eqnal, coni:plete with 1/6 H.P., 110 volt, single phase, 
oO cycle motor. 

o. Grease Traps: 

(1) Mess Hall _Sheet No. 2B.:1±05. Two Josam J-2, 
or equal, havin0 a ratin~ of 14 G.P.M. an<r'grease capacity of 
28 )Ounds. One Josam J-4, or equal, having a rating of 25 
G.P . .M. and grease C'.1paci ty of 50 pounds. Traps shall be cast 
iron with remo~rnble baffles and gasketed covers a Each trap 
shall be provided with a flow control. 

(2) Mess Hall, Sheet No. 2E- 50 and Mess Hall, 
Sheet No. 2E-452. Josam J- , or equa , cas iron ~aps 
having a ratin~ of 20 G.P.M. and grease cnpacity of 40 pounds. 
Traps shall be provided with removable baffles, gasketed 
covers, air intakes and flow controls. 

p. Sand Trap for I/Ia terials Tes tin§ Sh~, Sheet 
Eo. 2B-429. Construct sand trap as shown in detail on drawing. 
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q • 0 i 1 'J' an 1{ s ~ 

(1) Mess Hall, She0t No. 2B-406_. 300 gallon 
tank as per drawing :rs-:- SK-t'.Lo, · 

( 2) Ea kery 8.Dd Mess Fall Boile'l"' Hrmse, Sheet 
Ho. 2B-408. 300 gai10ri-fank a-spcr-~frt.-win~--SK-406. 1200 gal­
lon tank as per era wing ~10. SK-41";". 

(4) ~~ess Ha_~l_:_ Shee~- _li_o. 2E-450 - 1200 gallon 
tank as per drawing SK-=°417. 

(5) Mes3 Hall - Sheet ilo. 2B-454 
tan!r as per drav:ing 3'.K-417. 

1200 gallon 

( 6) Infirmary - Sheet Wo. 2:3-5L~l9. Standard 55 
gallon oil drum. 

(7) Quarters - Sheet No. 2L-4Jl-O. 300 gallon tank 
e.s per drawing SK.-=1+60"~ · 

r. Sump _ _Pumps fo_r S~.§l:_tio!ls No_. ,!31_ and 14.3 - Sheet 
No. JG-5437. --rrhicago Pump Company's 'Li tt"le Giant, Sty1e A, or 
equal with 1/4 H. P., single phase, 60 cycle, 110 volt motoJ:•, 
bronze or open type impeller and copper float controlling 
switch. 

s. Stainless Steel Sinks: Sinks shall be constructed 
of #18 gauge-IO-ff stalill"ess steel, polished inside, with flat 
rims for mounting in counters. .Sinks shall have center drain 
plugs with removable grids, and 1-1/2" tail-pieces. Size 
24 11 x 18 11 x 6". 

(1) Sinks as specified above and equipped with 
Standard HB-16031, or equal, double laboratory faucets shall 
be ppovided and installed in Building No. 210, Sheet No. 
2B-449. 

(2) Sinks as specified above and equipped with 
Standard HB-16002, or equal, single l~boratory faucets shall 
be :>rovided and installed in Laboratory Building - Sheet No. 
21-489. 

()) Sink as specified above and equipped with 
Standard B-1344, 'O"requal, faucet shall be provided and in­
stalled in Building No. 1, Sheet No. 21-958. 
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t. Stainless ~tesl Pans: Stninless steel pans for 
examination 'ti'6Tes 1:1-LtiiTarn.g .: Sheec No. 2L-!t-9~ shall be 
built of #20 gauee 13···8 s t:i.inle '.'1 r:s st-3e:1. in P:ccordance with 
drawing on .3heet :Dion .SK-4-21~ E'n:ucets for e::;-:a!r.i.nr.tion tables 
shall be Standard B-.lJC2, or eqJ.a:~ _t)J.uin f£.ucets with 1/2" 
outside threads, 

( 1) Bui.1..~:l~ - E:he3t No, 2.L-±c:;;.. 1i'urnish and 
install 30" x 16"-xf01

• iflJ ga•115oga::i.vani~eCi iron sinks in 
accordance with drawinr; on 3hee-c i>io. Sl\.-1+2:... Faucets for sin 
sinks shall be St&ndard B-1302, or equal, Hith 1/2 11 outside 
threadse 

(2) Q,ua:t'ters - Sheet ·No. 21-g.]1.c. Furnish and 
install 30 11 x 2411-XlB" siriks witr. 3o" draiH bo'.lrd <'n right 
hand and 12 11 high splaf:?h back on sink and drainboard. Bottom 
of sink shall. pitch ·coward a Standard 1-1/211 drain with tail­
piece. Splash back shall have holes provided for installaticn 
of t•.vo hose bibbs. Sink and drain board shall be mounted on 
a sturdy angle or pipe legs. Sink, splash back and drain 
board shall be constructed of No~ 16 gauge galvanized iron. 
Sink legs shall be galvanized. Provide and install two hose 
bibbs for each sink. 
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SECTIOlT 20 

INSTJ:,.LL:, ':'110N OF EC~l!IP~11,~~T.i.1 AND P 1£.lliQ: 
FOTI 

por:L;R \FD 'il\'l:T R DIS1r:J_,:L,_" 'l IOl~ PY.A.J.JT 

20-01. GEiillRAL PI~TT .LP.Er.lfE:·JrrS: 

a. The ~or~ covered by this section of the specifi­
cations consists0-f-:rurnisLf'1g all labor, ma t9rials, tools 
and equipment requ:ir.,,c.i, and in performing all operations in 
con:::iection with the ::.nstalle.tion of the pm-.rei· and water dis­
tillation plant as indic<J:ced on the drawingi2. 

b. Excavat::.nL a~1 bac~fillin~ shall ~0~form to the 
"Earthwork f"Or"'1TEill t.les ·1 section of these Eip J0:.fications .. 

c. Concrete 1·'ork, in this section, shall conform to 
the provisions of the "Concrete and :s'orm 1·rorkn section of 
these specifications. 

d. Fresh and Salt Pater piping in this section shall 
conform to the provisions of the "Fresh and Salt F;ater Dis­
tribution System11 section of these specifications. 

e. Plumbing in this section shall conform to the 
provisions of the "plumbing" section of ~hese specifications. 

20-02. ''IORKMAlJSHIP: All work shall be executed in a work­
manlike manner and shall present a neat appearance when com­
pleted. 

20-03. APPLICABL~ SPECIFICATIONS: 

a. Federal Specifications: 

''~:i-P-406 Pipe; Steel and Ferrous Alloy (for) 
Ordinary uses (Iron-Pipe-size) with 
Amendment #1. 

WW-P-421 Pipe; Water, Cast-Iron (3ell and 
Spigot and Bolted Joint) with Amend­
ment #3. 

1:1w-P-44la Pipe; '"'rought Iron, Weldedf, Black and 
Zlnc-coated with Amendment ff2. 

•·'.'! .·-P-52lb Pipe-Fittings; Malleable-Iron (screwed}. 
150-pound. 
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WW-T-799a 

HH-I.1-618. 

'l'ubing, Copper, Seamless (for use 
with so.!.uer 01• flared-fittings} with 
Am8ndmen-c #1. 

71f.:.l.ves; hras8 0r brorzdJ angle and 
~{'.obe, 150-pon.r.1.d S\~.r .. P., 

l'.qaer~e si:=1..~ Bloc¥', Cc.r·s~ t end pipe 
~o~_rerinc (Molded) 

20-04. MATERIALS: Ex1~E:pt "',.:..; ot~0rwise call,:C. for on the draw­
ings or hereinaf l;er 0therwise S:t:JE'Cified, :m.cteri:;.ls shall be 
as follows: 

a. Cast Iron P:i.~tinp;s. All cast iron fittings includ­
ing elbows, tees, ~yac~ ~~ducers, etc, for E~-~ &nd fresh 
water system shall conform to the American ~-.-&. ta:r Vlorks Stan -
dard Specificatior- for Class 150-pound and stall be all-bell 
type. 

b. Cast Iron Fle.nged fittings, includin3 elbows, tees, 
reducers, etc., shall conform to American StmJard (B-16,1-
194.8) for Class 125-pound including drilling. 

c. Flan~es. All flanges shall be forged steel welded, 
slip-on type w th flat face and shall be in accordance with 
American Standard (B-16.1-1948) for Class 150-pound, drilled. 
Flanges shall be similar to Crane No. 554. 

d. Joint Compound. All joints for fittings on salt or 
fresh water pressure lines shall be compound sulphur joints. 
Joint compound shall be 11Hydro-Tite" or approved equal. 

e. Flenged Couplings for Pressure Lines: 

(1) Flanged couplings for fresh or salt water 
pressure lines shall consist of two steel flanges, a middle 
ring of specified thickness and length, two rubber gaskets, 
and necessary bolts and nuts. The coupling shall insure 
permanently tight joints under reasonable conditions of ex­
pansion, contraction and shifting of couplings and shall be 
similar to Dresser Style No. 38, or Baker Company, or approv­
ed equal. 

(2) Single Flanged couplings for fresh or salt 
v1a ter pressure lines shall consist of two malleable iron half­
housings, two bolts and a leak-proof ring. The pipe or fitt­
ing ends shall be grooved to match coupling. The couplings 
shall be Victaulic, or approved equal. 
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f. Threaded Adapter Nipples for Victaulic couplings 
or equal sfuili have one end threaded and the other end 

grooved for the coupling. 

g. Screwed fittings shall conform to American Screw 
Association (hereinafter referred to as A.S.A.) specifica­
tions for standard 12)-pound fittings, pipe threads to be 
American Standard. 

h. Special Unions. Unions for coupling copper tubinG 
to threaded fittings shall be brass, copper pipe to male 
l.P.s. threads, and shall be similar to Jones No. J-1531, or 
approved equal. 

i. lfochine .3olts and Nuts: Machine bolts shall be 
threaded Americ&n Standard, and shall conform to A.s.A. Bl 
specification for cold rolled steel. 1':-uts shall be hex nuts, 
machined, m d threaded to suit bolts. 

j. Gaskets shall be 1/16" thick full face sheet asbes­
tos and suitable for use with flat face cast iron flanges and 
shall be "Durabla11

, or approved equal. 

k. Hook Plate. The hook plate shall be the single hook 
type Crane #168-G, or approved equal, for line size indicated. 

1. Asbestos Mill board shall be 1-inch thick Corey, or 
approved equal. 

m. Insulating Cement shall be Corey TuNJ 50, or approved 
equal. 

n. Vitrified Clay Pipe shall be in accordance with 
specification A.S.T.M. C-13-44T. 

o. Cinch Anchors for securing equipment and fiipe sup­
ports to concrete shall be National Lead Company's 'Cinch" 
anchors, or approved equal. 

20-0). E~UIPMENT: 

a. Flow Rate Indicator. The flow rate indicator shall 
be a Fischer & Porter "Flowrator" Series 700, or approved 
equal. 

b. Salinity Tester. The Salinity testing equipment 
shall be "Solv-Bridge" Model RD-4J+ Salinity tester w1 th rub­
ber dip cell, double dispenser with P. Hydrion PH pi;p er or 
approved equal. 
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c~ Adapter Flange. Adapter flanges shall be as indica­
ted on H & N Sketch Noa sfili.o5. 

d. Liquid Level Controller. The liquid level controll­
er shall be Fisher Type 227c direct operated with type 120-1/2 
bronze screwed globe body and standard pressure float cage, or 
approved equal. 

e. Steam Tra~. Steam traps shall be YarwRy Impulse 
Steam Trap type No. oO, or approved equal of the line size in­
dicated on the dra'.1rings. · 

f. Strainer: 

(1) The Steam Strainer shall be Yarway strainer 
for steam, or approvad equal of the line size indicated. 

(2) The Water Strainer shall be Sarcco Type SB, 
bronze body, screwed, ttyn branch type, or approved equal of 
the size indicated on the drawings. 

(3) The Air strainer shall be Crane No. 990-1/2, 
or approved equal. 

g. Vibration Eliminators. The vibration eliminators 
as indicated on t~e drawing shall be flexible·metal hose and 
fittings. ':'he flexible hose and fittings shall be American 
Brass Company, type Sl seamless flexible tubing with a single 
braid, type HMR Heatproof Reattachable Male fitting and HFTI 
Heatproof Reattachable female union, or approved equal. The 
fittings shall mate the pipe sizes shown on the drawings. 

ho Liqµid level gage shall be Jerguson Gage Valve 
Company No. 215-R-5 gage, or approved equal, of pipe size in­
dicated on the drawings. 

i. Water blender temperature controller shall be a 
double-ported, fully balanced pisaon type. 

0
The temperature 

control range shall be between 4C F to 200 F. and shall be 
set at temperature indicated on the drawings. The water 
blender shal 1 be designed for a maximum working pressure of 
150-pound per square inch. The water blender temperature 
controller shall be Sarcco type EE or approved equal. Wat er 
blender shall be located as indicated on the drawings. 

j. Condensate Pumping Unit. The condensa+te pumping 
unit shall be Duplex Automatic Electric condensation pump­
ing unit complete with two Type H pumps with electric motors; 
one (1) Armco rust resisting iron receiver; two (2) heat 
switches and two (2) gate valves. All shall be mounted on 
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j. one subbase. Each pump capacity shall be 3 G.P.M. 
against 20 p.s.i. discharge pressure. Motors shall be 1/2 
HP., 220 volt, l phase, 60 cycle pumping unit shall not ex­
ceed 1750 R.P.M. Float switches shall have automatic alterna­
to1• to alternate operation of pumps and to start second pump 
if first pump fails to handle the load. Pumping unit shall 
be Chicago Pump Company, Fig. 3027 using type "N" pumps with 
gate valves or approved equal. 

k. Thermometer. The thermometers shall be the Angle 
Mercury Bulb type. The temperature range shall be from 300 F 
to 3000 F. The thermometers shall be Gotham Type A-S-2635-12 
inch, Tag 3402-1/2-12 inch or approved equal. 

l. Tank> The 3000 gallon fuel oil storage tank shall be 
as indicated on H & N Sketch No. SK-Lµ.6. 

m. Flexible Connection. 'l1he flexible connection fol" en­
gine exhaust shall be as indicated on H & N Sketches NosoSK-
412-1, Sl~-428, SK-LJ-29-1 and SK-429-2. 

n, Butterfly Valves. The butterfly valves shall be suit­
able for exhaust gas at 4500 F., working pressure 25 p.s.1., 
leakage not over 1/2 of 11L Valve flange drilling shall be 
125-pounds American Standard. Valves shall be instOJJ.led in 
vertical line. Valves at top of silencer shall have chain 
wheel control with chain to hand down ten (10) feet below 
wheel standard hand lever control for valves at bottom of 
silencer. Valves shall be w.s. Rockwell Company Bulletin No. 
502, or approved equal and shall be of the sizes indicated on 
the drawings, 

20-06. INSTALLATION OF EQUI?MI:NT: 

a. General. All pieces of equipment shall be mounted 
on their respective foundations or supports. Foundations 
for equipment shall be as shov-m on structural drawings or as 
indicated on Power and Distilled Water Plant drawings. Those 
which are mounted on concrete foundations shall be accurate­
ly leveled with suitable wedges or jacks, and shall be bedd­
ed in grout consisting of one part cement a.."1d tvrn parts sand 
to a minimum thickness of 1/2 inch. The grout shall fill 
all pipes around foundation bolts. After the grout has 
thoroughly set, the wedges or jacks shall be removed and all 
foundation bolt nuts shall be tightened down before making 
any pipe connections to the eqi ipment. 
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b. Diesel Engine Generator Sets shall be located and 
all connecting piping installed as shown on the Power and Dis­
tilled Water Plant drawings for each location. The sizes for 
each location shall be as shown on e:!.ectrical drawings. The 
foundations shall be as indicated on the structural drawings 
and in accordance with the manufactu.i~ers recommendation. 

c. Diesel Engine Auxiliary Eqiipment shall be attach­
ed to engine foundation with machine bolts and two unit cinch 
anchors. 

d. Heat Recovery Silencer shall be installed and loca­
ted as shown on the drawing. The silencer support shall be as 
detailed on the drawings and field fabricated of materials in­
dicated or approved equal. The connecting pip~ng shall be as 
shown and in accordance with best steam piping practice. 

e. Distillation Units shall be installed and piped 
as indicated on the drawingS'Elnd shall be in accordance with 
manufacturer's recommended practice. 

f. Expansion Tanks shall be located on structural 
supports as shown on the drawings. 

g. Equitment not speci~ically called out in these 
specifications,ut indicated on the drawings shall be in­
stalled in accordance with best recommended practice for 
that particular item of equipment. 

20-07. PIPING: All piping shall be installed as shovm on 
the drawings. 

a. Salt 11'later header shall be made of schedule 40 
steel pipe with 150-pound flat faced, forged steel slip-on 
flanges, and gaskets shall be as hereinbefore specified. 
Nozzles shall be schedule 40 steel pipe nipples, threaded 
one end, V1.relded to headers. 

b. Steam Header shall be made of schedule 40 steel 
pipe with 150-pound flat faced, forged steel slip on flanges 
vJ'i th 1/1611 thick sheet asbestos gaskets. 1'fozzles shall be 
s chcdule 4_0 steel pipe, threaded one end and welded to the 
header. The Header shall have a steam trap at each end or, 
with the approval of the Engineer, other means of draining 
condensate from the header may be provided. An atmospheric 
relief valve, as indicated on the drawings, set to relieve at 
3~ p.s.i~g. steam pressure shall be provided unless in the 
opinion of the Engineer, its use is not 1"equired. In which 
case it may be eliminated. 
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c. All other headers shall be made up with standard 
screwed fittings. 

d. Compressed Air Piping: 

(1) Engine Starting Air piping shall be schedule 
80 steel pipe. 

(2) Instrument Air ;Jiping for 20 p.s.i.g. shall 
be standard IPS red brass pipe. 

e. Pi inp.; for Fresh Wate1• Pum s and Chemical Feeder 
shall be schedule 0 steel pipe wit screwed or flanged con­
nections. Plastic tubing shall be provided for handling 
Hyperchloritc solutions to a. point of injection in the fresh 
water line. 

f. Fuel Oil piping between oil tanks and engines 
shall be 1/2-inch O.D. soft copper tubing. Fuel oil tank 
filler, vent, and gauge piping shall be schedule 40 steel pipe. 

g. All other piping inside of the building above the 
floor shall be standard IPS red brass pipe and fittings. 

h. All Pipe Fittings and Valves shall be screwed un­
less otherwise shown or noted on the drawings or in these 
specifications. 

i. All Underground Drain piping shall be bell-and­
spigot ca.st iron or "Duriron" pipe as indicated on the draw­
ings, and shall be installed in accordance with the "Plumbing" 
section provisions of these specifications applicable to this 
type of work. All piping '.vhich runs under the floor shall be 
installed before concrete is poured. 

j. Connections. All screwed, welded and flanged pip­
ing connections shall be installed in accordance with "P.O.L. 
Facilities" section of these specifications. 

k. All Underground Fresh Water piping to and fi->om 
fresh water pumps shall be installed in accordance with "Fresh 
and Salt 1iJater Distribution System" section of these specifi­
cations. 

1. All Copper Tubing and connections shall be in­
stalled in accordance with "P.O.L. Facilities" section of 
these specifications. 
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20-08. PIPE SUPPORTS: Pipe supports shall be fabricated and 
installed as detailed on applicable drawings.· Steam lines 
and headers shall be supported in svch a manner that tempera­
ture expansion will not impose excessive stresses on the in­
stalled piping. At point of support, insulated lines shall 
be provided with sliding bases extendinc thru the insulation 
and of desi-f¥1 approved by the Engineer. All other piping 
shall be supported according to oest practices established 
for piping installations and subject to the approval of the 
Engineer. 

a. Fresh Water Pump piping shall be supported on pipe 
supports, as shown on drawings. The supports for heat recov­
ery silencer, electric heater, expansion tanks, pipe hes.ders 
between columns, fresh water pump µiping and distillation 
unit steam ducts shall be fabricated in the field. The sup­
port for distillation unit steam dncts shall be similar to 
type 11 A" pipe support shown on dravlings. 

20-09. VALVES: 

a. All Steam Line valves shall be 150-pound rising 
stem, wedge disc gate valves, Crane lTo. 431, or approved 
equal, except by-pass valves around traps, which shall be 
Crane No. 14-l/2P, or approved eq_ual, brass globe valves. 

b. All Fresh 1."Jater Pump valves shall be Crane No. 
~6S-l/2, or approved equal, standard iron body, flanged o.s. 
& Y. ~·redge gate valves with brass trim. Fresh water pump check 
valves shall be Crane No. 373, or 8f>proved equal, iron body 
flanged swing check with brass trim. 

c. Compressed Air valves shall he Ohio Injector Com­
pany No. 262, or approved equal, 300-pound brass globe valves, 
for .air~ Compressed air check valves shall be Ohio Injector 
Cornpan:f .l\To. 203, or approved equal, 300-pound brass check 
valve, for air. 

a. Compressed Air Pressure Reducing valve shall be 
C1"Rne Ho. 960, or approved equal, set for 2SO p.s.i.g. and 
25 p.s.i.g. outlet. 

e. Compressed Air Relief valves shall be Crane No. 
2560, or approved equal, set at 260 p.s.i.g. and Crane No. 
2550, or approved equal, set at 25 p.s.i.g. 

f. Atmospheric Relief valve shall be Kieley & Mueller 
No.)20, or approved equal, set at 3-1/2 p.s.i.g •• 
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g. FUel Oil valves shall be Buckeye No. 658, or ap­
proved equal, self closing loading valve and Nordstrom 150-
pound No~ 1925 lubricated plug valve (with wrenches). 

h. All Other Valves, unless otherwise noted or shown 
shall be Crane No. ~.38, or approved equal, standard brass gate 
valves and Crane No. 27, or approved equal, brass check valves. 

20-10. EXPANSION TANKS: One expansion tanl{ rlith liquid level 
controller shall be provided for each engine. They shall be 
mounted on supports as indicated on the drawings. The liquid 
level controller shall be Fisher Type 227C direct operated 
liquid level controller with type 120-1/2 bronze globe body 
valve, or approved equal. 

20-11. WOOD TANK: The open top wood tank shall be 36-inches 
high and the diameter shall be in accordance with the capaci­
ties on the drawings. This tank is to hold acid solution which 
is used for cleaning scale out of the distillation units. In­
stall two 1-inch brass tank nipples in the side of the tank, 
as near the bottom as possible, for outlet and drain connec­
tions. The drain piping shall empty into the Duriron hemi­
spherical· sink. 

20-12. IN SULA T IOU: 

a. All Steam piping shall be covered with 85% mag­
nesia standard thickness sectional pipe covering with metal 
bands. All fittings and valves in steam lines shall be plas­
te1•ed flush with 85% magnesia insulating cement-Corey MliV-50, 
or approved equal. Do not cover steam line vibration elimina­
tors. 

b. All Distillation Unit Evaporators, hot wells, and 
steam ducts, and diesel engine exhaust silencers shall be 
covered with 1-1/2-inch thick 85% magnesia insulating cement­
Corey tim-5o, or approved equal, over galvanized stucco nett­
ing. Stucco netting shall be secarely fastened to equipment 
which is to be insulated. Insulating cement shall be ti-·owel­
ed to a smooth finish. 

c. All Distillation Unit Exchangers shall be entire­
ly enclosed with 1-inch thick asbestos millboa.rd, or approved 
equal, and No. 16 gauge aluminum as shown on the drawings. 

20-13. 'TEST: Such tests as are required by the Contracting 
Officer to insure the satisfactory installation of the equip­
ment shall be conducted by the Contractor. These tests may be 
conducted simultaneously with operational tests of the same 
equipment. 
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SECTION 21 

P. 0. L. FAC IL IT ES 

21-01. GENErtAL REQ.UIREHEETS: 

a. The work covered by this section of the specifica­
tions consists of furnishing all labor, materials, tools and 
equipment required for the construction of?. o. L. Facili­
ties equipment and piping, as indicated on t.he drawings and 
as specified herein. 

b. Excavat~.on and backfilling shall conform to the 
11Earthl'!ork for Utilities11 section of these specifications. 

c. All co21crete work in this section shall conform to 
the provisions of the "Concrete and Form Work" section of these 
specifications. 

21-02. APPLICABLB SPECIFICA'rIONS: The followi...'1.g specifications 
as latest a1nended form a part of this specification. 

a. Federal Specifications: 

lf/W-N-351 

V'J't!il-P-406 

WW-P-52lb 

V'/'vV-V-5.31 

GGG-P-3Sla 

Nipples, Pipe; Brass, Steel and 
Wrought Iron 
Pipe; Steel and Ferrous Alloy (for) 
Ordinary Use {Iron pipe size) 
Pipe-Fittings; Malleable Iron (screwed) 
150-pound 
Unions; Malleable-Iron or Steel, 250-
pound 
Pipe-threads; taper (American National) 

b. National Board of Fire Underwriters Pamphlets: 

No. 30 Containers for Storing and Handling Flamm­
able Liquids. 

No. 70 National Electrical Code 

c. Underwriters Laboratories, Inc. Publications. 

List of Inspected Gas, Oil and .Miscellaneous 
Appliances. 

Sta-idard for Electrical Fittings for Use in Hazar­
dous Locations, Class I, Group D. 
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Standard for Industrial Control Equipment for use 
in Hazardous Locations, Class I, Group D. 

Standard for Electric Motors and Generators for 
use in Hazardous Locations, Class I, Group D. 

21-03 .. MATERIALS: Except as otherwise called .for on the draw­
ings or hereinafter- otherwise specified, materials shall be 
as follows: 

a. Joint Compound. Gasolj_ne-resistant cement joint 
compound for use in three.aea pipe connections shall be of a 
type approved and listed by the Underwriters' Laboratories, 
Inc. 

b. Pipe. Steel pipe shall conform to the requirements 
of Federal Specification WW-P-406, Type 1, Class A. 

c. Pipe Fittings. 

(1) Malleable-Iron Pipe Fittings. Malleable-Iron 
pipe fittings shall confo1~m to the r•equirements of Federal 
Specifications WV'l-P-.52lb, Type 1. 

(2) Nip~les. Steel pipe nipples shall confo1"I?l to 
the requirements of ederal Specification WW-N-351, Type A. 

(3} Unions. Steel pipe unions shall conform to 
the requirements of Federal Specification ffvV-V-531, T'J>pe A. 

d. Machine Bolts and Huts. Machine bolts shall be 
threaded American Standard, end shall conform to A.s.A. Bl 
specification for cold i .. olled steel. Nuts shall be hex nuts, 
machined, and threaded to suit bolts. 

e. Gasl~ets. Gaskets shall be ring gaskets suitable 
for use with 250-pound forged steel joints and similar and 
equal to "Granite". 

21-04. MECEANICAL EQUIPMENT: 

a. General. All items of mechanical equipment shall 
be of the best quality used for the purpose in com.~ercial 
practice and shall be the product of reputable manufacturers. 
All belts, pulleys, chains, gears, couplings, projecting 
setscrews, keys and other rotating parts located so that any 
person may come in close proximity thereto shall be fully 
enclosed or properly guarded. 
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b,, VJorkma.nship. Equipment shall be installed in accor­
dance with the recornn1enda t:tons of the manufacturer and the 
best standard practice for this type of work. 

21-0). PIPING: 

a. General. All p~ping in the gasoline and diesel oil 
system shall be steel. Materials shall be new and unused un­
less otherwise approved. Pipe shall be cut accurately to 
measurements established and shall be worked into place with­
ou t springing or forcing, properly cleaning al 1 building 
openings. All pipes extending through the Poof of buildings 
shall be properly flashed. Piping connections to eqµipment 
eball be in accordance with details shown on the drawings, or 
as directed, by the ~ngineer. All open ends of pipe lines or 
equipment shall be properly capped or plugged during the in­
stallation to keep dirt or other foreign material out of the 
system. All pipe joints 1-1/2-inches and smaller shall be 
threaded joints. All pipe joints in pipe 2-inches and larger 
shall be vrelded. 

b. Welding. (Optional). All steel piping 2-inches and 
larger shall be put together with welded joints, except at 
locations where other types of joints are called for or re­
quired. All '.rvelding in connection with the installation of 
the piping shall be done by welders licensed to weld work of 
the class involved and shall be in accordance with the stan­
dards of the American Welding Society. All changes in direc­
tion and intersections of lines shall be made with welding 
fittings. Mitering of pipe to form elbovrn, notching straight 
runs to form tees, or any similar construction shall not be 
permitted,, Welding fittings shall be installed on all welded 
lines. Surfaces for welding shall be cle£ll1ed and shall be 
free from paint, oil, r~st, or scal0 before welding, ex~ept 
that a light coat of rust preventative will not be detrimental 
to the finished weld. 

c. Weld Neck Flan;ses. Weld neck flanges shall be weld­
ed in the same manner as outlined herein for pipe joints, and 
unless Syecifically otherwise noted on drawings, all bolt 
holes shall straddle vertical and horizontal center lines. 

do Slip On Flanges. Slip on flanges shall be welded 
with a full pi;ee thickness plus 1/16-inch fillet on exterior 
joint and a l/~-inch seal weld on interior joint. Care shall 
be taken to protect flange face from all weld spatter while 
making seal weld and all spatter shall be removed from flange 
face by machining or grinding. 
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eo Threaded Pipe Joints. All joints shall be made v1ith 
tapered pipe threads and shall conform to the reqµirements of 
Federal Specification GGG-P-35la. After cutting and before 
threading, all pipe shall be reamed and shall have burrs re­
moved. Threads shall be full cut, and not more than 3 threads 
on the pipe shnl 1 remain exposed. 'rl1e joints shall be made 
perfectly tight with a gasoline-resistant compound applied to 
the pi?e threads only and in no case to the fittings. All fitt­
in~s, couplings, unions, etc., on threaded pipe shall be 300-
pound 1nallea.ble iron fittings, except that standard fittings 
shall be used on vent lines. 

f. Flanged Join.ts. All connections to flanged equipment 
valves, meters, etc., shall be made with steel flanges of the 
proper size and pressure rating. Unless otherwise noted on 
the drawings, all flanges shown except companion flanges to 
250-pound C.I. valves or equipment shall be 150-pound F.s. weld 
neck flanges of line size. All companion flanges for 250-pound 
C.I. flanged valves or equipment shall be 300-pound F.S. weld 
nee!\: flanges of line size. All flanged connections shall have 
standard as'uestos ring gaskets of proper size and rating. All 
flanged connections shall be made in such manner that bending 
stresses ~hall not be transmitted to the flanges in bolting 
up, particularly in the case of mating cast iron with steel 
flanges. In no case shall the us9 of bars or drift pins be 
used to align flange bolt holes. 

g. Flared Tube Connections. Flared tube connections on 
instrument lines, etc. shall be located as shown on drawings. 
Tubing shall be 3/8 inch O.D. x .035 wall soft annealed copper 
tubing. Tubing connections to I.P.So threaded connections shall 
be ms.de with Triple Type Compression fittings. Tubing shall be 
cut squa1'e and shall be free from burrs, before flaring. Tub­
in~ shall be flared to the proper angle in a flaring die. 
Proper alignment of tu"'ue and die must be maintained during 
flaring operation to insure a smooth even flare, square with 
the tube and free from cracks, pits or thin spots. 

h. Pipe Supports. Pipe supports in buildings and on 
horizontal sto1~age tanks shall be installed as located and 
detailed on drawings. 

(1) Pipe supports shall he not less than 12-feet 
on center of concrete, native stone, cut coral, or other suit­
able material shall be provided in the field fer above ground 
pipe lines and shall have a minimum height of 6-inches above 
normal grade. 
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21-06. SUBMARINE FUEL L DES: · 

a. General. Submarine fuel lines shall be located as 
shown on the drawings. Pipe on ocean bottom shall be installed 
as detailed on drawings. 

b. Flexible hose connection between buoy and submarine 
pipe shall be 25-foot lengths, 4-inch rough bore submarine oil 
suction ar..d discharge hose, complete with steel nipples, built 
into hose without exterior clsmps. Nipples shall have vulca­
nized rubber coverings and be equipped '"ri th a 4-inch 300-pound 
F.S. Flange. The length of the submarine hose shall be at 
least one and one-:J.alf times the depth of water at the buoy. 

Co Buo7. The buoy shall be as detailed on the drawings. 
Buoy and fuel lines, valves, etc., above vrnter line shall be 
painted in contrasting colors to indicate service; Red for gaso­
line, Yellow .for diesel oil, Yellow and VJhite for jet fuel. 

21-07. VALVES: 

a. General. Valves of size and type as indicated on the 
dra'.'Tings shall be located as nearly as possible where shown. 
Variatim1s in location for ease of operation shall be approved 
by the Engineer before installation. 

b. Block Val ves. 

(1) Block valves - 2-inch and larger shall be 
Flanged Lubricated Plug Valves and shall be checked for lubri­
cant at time of installation. 

(2) Block Valves - 1-1 2-inches and smaller are 
standard screwed rass Gate alves, except that block valves 
on instrument lines, pressure gages, etc., are 1/2 inch - 6oo­
pound steel gate valves and shall be installed as detailed on 
drawings. 

c. Chee~{ Valves. Check valves shall be swing check 
type \Vith brass bodies and screwed ends for the line sizes 
indicated. 

d. Pressure Reducing Valve. The pressure reducing valves 
shall be spring loaded diaphragm operated t-ype suitable for gas­
oline or diesel oil. The valves shall be 250-pound flanged semi­
steel or high tensile iron bodies, with stainless steel trim 
and double seated valve. The pressure reducing valves shall be 
installed as indicated on the drawings. 



21-08. PBESSTJHE G_\.UCES: Pr3ssure gauges of an approved Bourdon 
spring type, using allo:,r steel tubing, shall be installed at 
locations and at pressure ratings called for on the drawingsm 
The gauges shall have a black finished phenol plastic turret 
case. The gauges shall be designed for severe and critical 
services. The entire system consisting of socl:et, Bourdon tube, 
tip, movement, dial and poi~ter shall be easily removed from 
the case as a unit. The connection shall be 1/4-inch N.P.T. 
below 1,000 pounds and 1/2-inch N.P.T. for 1,000 pounds and 
over. 

21-09. LIQUID LEV:SL CONTROLLE~: The liquid level control unit 
shall be a self-contained unit with 250-pound flanged semi-steel 
body and bronze tr:l.m and copner float. The unit shall be 
s~itable fo~ casoline and di~sel oil service, and be installed 
a3 indicated on the drawing with the float cage installed be­
low the valve body. 

21-10. i:L'RUCK LOADING ARM: The truck loading arm assembly shall 
consist of a. ball bearing double swing joint, ball bearing 
single swing joint, counteI"\llfeight, fill stem complete with 
coupline;, ferrule and static vrire, line loading valve, vacuum 
b1•eaker and static ground cables arol.md swing joints. The 
assembly shall be installed and color coded as indicated on 
the dI'A.Wings. 

21-11. PUMP HOUSE EQUIPMENT: 

a. Dehydrator. The dehydrator shall consist of a hori­
zontal tank fitted with a filter pack, ~ater level gauge, in­
let and outlet pressure gauges, automatic safety control 
valve and steel Sl~ports. The capacity shall be 300 G.P.M. 
for gasolina or diesel fuel. 

b. Pump - Self Prireing Centrifugal. The pumps shall 
be self priming centrifugal type with a 56 G.P.M. capacity 
0 60-foot head. 'rhey shal. l be complete with welded steel 
base, flexible coupling, coupling ?iuard and a 2 ~-I.£'., 60 Cycle , 
3 Phasa, 250 Volt, Class 1, Group 'D" explosion proof induc­
tion motor. The pump shall be so mounted that it can be re­
placed with a mininru.m disturbance of pipe connections. 

c. Air Eliminator-Vertical. The air eliminator shall 
be installed ahead of the meter to thoroughly extract air or 
vapor before it reaches the meter. The volumetric capacity of 
the unit shall be such that the unit will handle 300 G.P.M. 
The air release shall be outside of the pump house. The con­
nectors shall be 4-inch - 150 pound A.S.A. forged steel flanged. 
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do Meter. The metcn~ shall have a capacity of 300 G.P.M .. 
and be equlpped with large reset register. The meter body 
and manifold shall be high grade cast semi-steel with a maxi­
mum working pressure of 2)0 P.3.1 0 0 ~he manifold connections 
shall be 4-inch 250-pound standard flanged. 

e. Rate Limit Valveo The rate li~it valve shall have 
~--inch 250-pound standard flanged semi-steel body., The valve 
shall be sprL1g loaded diaphragm type for control between 
200 and 500 G.P.M •• 

f. Line Strainer. The line strain.ers shall have a 250-
pound flanged body with a 50 mesh monel screen basket having 
a flow rate of 3 to l at 30%'. open. 

gc Equipment Foundatio~ Pump and equipment founda­
tions shall be sized to suit by field, and foundations shall 
be poured on and dowelled to floor slab. 

21-12, MA.CHINERY A:\JD EQUIPMENT SETTINGS: Machinery and equip­
ment shall be located as shown on drawings and shall be set on 
concrete pads, poured on and dowelled to the floor slab. Foun­
dation bolts shall be located and sized to fit equipment by 
field and shall be poured in place in pads, or pads may be 
poured and drilled for cinch anchors, pending conditions at 
jobsite, and vrith the approval of the Engineer. A minimum of 
1/2-inch of grout shall be used to set all equipment. All equip­
ment shall be carefully leveled and aligned before groutingo 
Grout shall be allowed to completely harden before tightening 
anchor bolt nuts. 

21-13. TAHI:S: 

a. Horizontal Tanks,. The horizontal storage tb.nks 
shall be of the capacities and size indicated on the drawings, 
allowance being made for manufacturer's fabrication. The stor­
age tanks shall be constructed in accordance with the stan­
dards of the National Board of Fire Underwriters. 

bo Underground Tank. An underground tanlc shall be in­
stalled at the gasoline service station as shown on the draw­
ings. Care shall be taken not to damage the asphalt coating of 
this tank and any damage shall be repaired before cementing in. 

c. Vertical Tan~ 

(1) General. !\.11 vertical tanks for gai:o line and 
diesel oil storage (capacity 100 to 1000 bbl) shall be of bolt­
ed steel construction in accordance with U.S. Navy Bureau of 
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Yards and Docks N). 2871-59. The bolted steel storage tanks of 
capacity as shown on the drawings shall be installed on con­
crete pads as located nn drawings. 

(2) Erection. Bolt0d steel tanks shall be erected 
in accordance with "General Instructions for the Erection of 
A.P.I. Bolted Steel Tanks Smaller than Low 1000 Barrel (29-
feet-8-5/8-inch Din.), a copy of ·,'Thi ch is furnished with each 
tank. 

21-14. BOAT FUELI0G FACILITI~S: 
a. General~ The boat fueling facilities shall consist 

of e. fuel oil storage tank, two fueling pumps and two marine 
fuelers. All equipment ve.lves and connecting piping shall be 
located as i~dicated o~ the drawings. Variations in location 
for easa of operation shall be approved by the Engineer before 
installation. 

be fuel Oil Stora.be Tank. The diesel fuel oil storage 
tank shall be Underv:ri ters 1 approved and have a capacity of 
S,000 gallons and shall be mounted horizontally above grade as 
detailed on the drawings. 

Co ~teling Pwnus. The fueling pumps shall be self-priming 
centrifugal pumps having a ca.pa.cl ty of So G. P. M.@ !~O-foot head, 
complete with base and explosion-prnof motor. 

do Marine fueler. The Marine Fueler shall be inclosed 
in a weather-proof steel cabinet painted a bright yellow end 
complete with spring rewind hose reel, SO-feet of 1-1/2-inch 
fuel oil hose, 1-1/4-inch aluminum nozzle, self closing swing 
gate valve, air eliminator and meter with large reset register, 
and explosion-proof switch. 
21-15 • .§fIB:VICE STATION: 

a.General. The gasoline-fueling type service station 
shall consist of a stora<;e tank cemented in, and two gaoo line 
prunpso All equipment, valves and connecting piping and vent lines 
shall be located as indicated on the drawings. 

b.~oline Storage Tank. The gasoline storage tErl k shal 1 
be 2,000 gallon capacity, non-pressure-type, horizontal, welded 
steel tank suitable for underground installation. The storage 
to.nk shall be constructed in accordance with the standards of 
the National Board of Fire Underwriters. The tank shall be of the 
size indicated, allowance being made for manufacturer's fabri­
cation. The tank shall be tested and proved tight against lea::­
age under a test pressure of not less than five (.5) nor more 
than ten (10) pounds per square inch. 

c~Tank Installation. The top of the tank shall be set at 
a minimum depth of 3-feet. The tank shall be set level and en­
cased in 6-inches of concrete as indicated on the drawing. 
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d. Ta!Lr Equipr,1ent •. 

(1) Atmospheric Vent. Tho underground storage 
tank shall be provided wiJch a separate atmosphei-•ic vent 
equipped with a screened vertical vent. '.i'he vent pipe shall 
be 1-1/2-inches minimum size and shalJ. tei•minate at least 12-
feet above grade. The top of the vent shall extend not less 
than 1-foot above the top of the tank tr"J.ck. The vent shall 
be installed in accordance with the standards of the National 
Board of Fire Underwriters. 

(2) Fill Connection. The fill line to the under­
grolmd storage tank shall be 3-inches and shall enter at the 
to.t.J of the tank. Tho fill line shall extend to within 6-inches 
of the tank bottom. An antisplash deflector shall be connected 
to the end of the fill line ln the tank. Prom the top of the 
tan::{, the fill line shall extend verticall~r or shall slope up­
ward on a uniform grade and shall be connected to a 3-inch 
Ca3t-iron combination fill box installed flush with the finish­
ed ci•ade or pavement. The outside body shall be heavy cast 
iron and sha.11 be deep enough to set firmly in the pavement 
and to permit sufficient space around the fill pipe for the 
entry of a wrench. The quick-opening top lid and the wrench 
for removing the lid shall be of malleable iron, with a brass 
lock lid being screwed on the brass body. 

(3) Suction Connection. The 1-1/2-inch suction 
lines shall be located on the tank as indicated on the drawing. 
The suction lines extending inside the tank shall have a double 
po1Jpet foot valve extended to within q.-inches of the tank bott­
om. The suction connection to the tank shall be thl,ough a foot 
valve extractor assembly. The foot valve extractor assembly 
shall be complete wj_th flush box unit and wrench. The suction 
line shall slope upward on a uniform grade to the pump. The 
pipe connection to the pump shall be by means of a sv:ing-j oint 
arrangement to prevent undue strain on the pipe and fittings 
in case settlement of the tank occurs. The final connection 
betvreen the suction pipe and pum?_:J shall be by means of a union. 
The ho:"izontal run between the tan}-: suction connection and the 
pu~p snall not exceed 50-feet. Each pump installed shall have 
a separate connection and suction line from the tank. 

e. Gasoline PumE• The gasoline pump shall be the non­
computing type with a non-computing register, positive recip­
rocating piston displacement meter, belt driven pump unit hav­
ing a maximum capacity of 15-gallons per minute, atmospheric 
float tJrpe air eliminator, 1/3 H.P. explosion proof motor, 
11-foot length of 3/4-inch all synthetic gasoline hose and a. 
1-inch hose nozzle. The pump shall bear the Lnderwriters' 
label approving the unit for indoor or outdoor use. 
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21-16. FIRE PROrJ.'EC'rioR: The P. O.L. storage area shall be fenced 
with a 6" 1 -0" high wire me sh fence completely isolating it from 
unauthorj_zed Personnel. 

Dikes of more than 100% retention 
capacity shall be installed around all tanks. 

All tanks shall be provided with vent 
valves, set to rr_aintain the gaseous mixture in the tan1~s above 
ti1.e explosive range for the type of fuel stored therein. 

A manual "vatcr-fos system shall be 
provided for the P.O.L. Storai;e area. It shall consist of a 
centrifugal prnnp ca.pe.ble of pumping 12_S G.P .M. against 100 
P •. :3.I., four standpipes and hydrants so located as to cover 
the enti::.~A storage area with 100-feet of hose at each hydre.n t, 
and 1-1/2-inch hose lines equipped with 1-1/2-inch fog nozzles 
and 20-:f.'oot extension plo.y pi)es with 1-inch fog-head. 

Foam type fire extinguishers of 2-1/2-
gallon capacity shall be provided for use in the P.O.L. pump 
house and at the loading rack and dispensing stations. 

21-17. :?AINTING: All painting and finishing for the P.O.L. 
facilities shill be in accordance with the section on paint­
ing included in these specifications. 

21-18. ':EST: Upon completion and prior to acceptance of the 
in3tallation the Contractor shall subject the P.O.L. system 
to such operation tests as may be required by the Contracting 
Of Zicer to demonstrate satisfactory functional and operation 
efficiency. 
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22-01. SCOPE: The work covered by this section of the specifi­
cations consists in furnishing all plant, labor, equipment, 
appliances, and materials, and in performing all operations in 
connect ion vri th the install a ti on of the steam system, complete, 
in strict accordance with this section of the snecifications 
and the applicable drawings, and subject to the.terms and con­
ditio~s of the contract. 

22-02. APPLICA3L::-~ SPLC:LFIC!\TIOJ:II.S: The follm•ring specifications 
form a ~art of this specification. 

a. Federal Specificati~: 

HH-B-67lc 

EH-C-45lb 

HH-I-556 

HH-H-6la 

HH-P-46a 

QQ.-s-636 

TT-V-)la 

VJi·---N-3.51 

rrI-P-4.06 

ifJV:-P-501 b 

W'~J-P-52lb 

, . ..,'.'-U-531 

Brick; Fire-Clay. 

Clay; Fire, Grow.1d. 

Insulation (Glass Fiber); semirigid. 

Magnesia; Block, Cement, and 
Pipe-Covering (Molded). 

Packing; Asbestos: Sheet, Compressed. 

Steel; Carbon (100-carbon), Sheets 
and Strips, with .MJ'.'_endment l~ 

Varnish; Asphalt 

Nipples; Pipe; Brcss, Steel and 
rirought-Iron, wi tl.1 Amendment 1. 

Pipe; Steel and P3rr6as Alloy (for) 
Ordinar>~r Uses ( L·0n-P ipe-Size) ·Ni th 
Amendment 1. 

Pipe Fittings; c~~t-Iron (screwed) 
125- and 2)0- po·111cls. 

Pipe Pittings; 11.L··.:eable-Iron 
(screwed) 150 p0w 1a. 

Unions; MalleablG-Iron or Steel. 
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'!if\l-V-5la 

vr '-V-58 

Valves, Bronze; Angla, Check aid 
GJ.obe, 125- and 150- pound, screwed 
and flanged (for land use). 

Valves, Bronze, Gate; 125- and 150-
pound screwed and flanged (for land 
use). 

Valves, Cast-Iron, Gate; 125- and 
250- pound,screwad and flanged (for 
land use) with Amendment 1. 

b. U.S. Department of Commerce Commercial Standards: 

CS 75-11-2 Autor:iatic r>1echanicaJ.-Draft Oil Burners 
Designed for Domestic Installations. 

c. U.3. Deµe.rtment of Commerce Simplified Practice 
Re coni..rrJ.enda ti on: 

R 157-37 Steel Horizontal Firebox Heating Boilers. 

d. American Society for Testing Ho.terials, Serial 
Designations: 

A 53-44 VJelded and Seamless Steel Pipe. 

A-72-39 Welded Wrought Iron P~.pe. 

e. American Society of i'Iechanica1 Eng~neers Code: 

3oiler Construction Code. 

-:::. American Standard: 

B 16a-1939 Cast Iron Pine Flro1rres and Flanged 
f •tt' l"!l~ 1···~ i ings, v ass, .J __ .• 

g. Heating, Piping and Air Condi:,~oning Contractors 
lfational Association Publi~ation: 

Net Load Recommendatior!s i~ur Heating Boilers. 

h. National Board of Fire UndervT:.·J. ters Pamphlet: 

No. 31 Standards of the Nat.:.(nal Board of Fire 
Underi.:irriters for thd =-:nstallation of 
Oil .Jurning E~uipment. 
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22-03 c GENErtAL: ;i'he contrac.t drawings indicate the extent and 
general arrangement of the steam system. If any departures 
from the contract dra1•1ings are deemed necessary 'oy the Contract­
or, details of such deps.rt·ll'E,S and the reasons therefor shall be 
submitted as soon as :Jractict=.ble to the Engin0er for approval. 
No such de}art~rn1;3s shall be made wi tho'1t prior written approval 
of the Engineer 

a. Standard Products: The equipment to be furnished 
ur..der this specification shall 'Je essentially the standard 
product of the manufacturer. ~-ihere two or more units of t:he 
same class of equipment are required, these units shall be 
products of a sin[;le manufacturer; however, the component parts 
of the syster,1 need not be the products of the same manufacturer. 

b. Material and Equipment Schedule: As soon as prac­
ticable and 11Jithin 30 days after the date of award of contract 
and before commancement of installation of any materials or 
equip~i1ent, a complete schedule of the materials and equipment 
proposed for installation shall be submitted for the approval 
of the Contracting Officer. The schedule sh~ll include cata­
logs, cuts, dia2;ra:ms, drawings, and such other descriptive 
data as may be required by the Contracting Officer. In the 
event any items of material or equipment contained in the 
schedule fail to comply with the specification requirements, 
such items ~ay ae rejected. 

22-0L~. i: ORK DESCl1IBED IF OTHER 3BCr:'IONS: Any work not specific­
ally descriued in this section of the specif5.cations but re­
quired to cor:1plete the steam distribution sv:Jtem shall be par­
formed in accordance with the applica0le provisions of the 
sections of these specifications covering such work. 

22-0 5. l'ifATCTII.i~LS 1UTD 2 TIP?,TI:~NT: 

a. Asphalt Varnish: Asphalt varnish shall conform to 
the reql.drements of Federal Specification I''I'-V-51. 

b. Boiler Covering: 

(l} Glass-Fiber Insulation: Glans-fiber insulation 
shall conform to the requirements of !i'ederal Specification Ho. 
Hn-I-556, types as required for use intend0uo 

( 2) Magnes ia_I_r:!_sy.la tior:!l, :.:agneJ ,_c. insulation shall 
conform to the requireaents of7ederal Spec..:.:"'ication IIH-M-61, 
types as required for use intended. 
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c. Ele c tr_!cal ffa terials and Appliances: Electrical 
materials and ap9lj_a.nces shall conf'orm to the applicable re­
quirements of Section 16 Electrical 1'.fol'k; Interior, of these 
specifications. 

d. Fire Brick: FL"'e brick shall conform to the re­
quirements of-"Fedore.l Spe cif:i.ca tinn H:i-J-67J_, intermediate 
heat duty. 

e. Fire Clay: Fire cla;:r shall conform to the require­
ments of Federal Specification dE-C-4-51, Class c. 

f. St3el Sheets (uncoated): Uncoated (black} steel 
sheets sl1all conf0rm i:o the req~J_irement s of 1''eder•al Specif i­
ca tion C,Q-S-636, ccmposi ti on, condi tioE, and finish best suit­
ed to the er:..d u.se. 

g. Ivieche.nical Equipment: All ffiaj or i terns of mechani­
cal equipment sJ.1.all be of the oest quality normally used for 
the purpose in good conurercial practice and shall be the p1-aod­
ucts of reptltablc manufacturers. Each major component of equip­
ment shall have the manufacture1• 's name, and address on a 
nameplate securely affixed in a conspicuous place. T:1e name 
plate of a distributing agent will not be acce9table. All 
belts, pulleys, chains, 3ears, couplings, projecting set screws, 
keys and other rotating parts located so that any person may 
come in close proximity thereto shall be fully enclosed or 
pro,arly guarded. 

h. Pipe and Pipe Fittin~: 

(l) Asbestos Packing: Asbesto~ packing shal~ 
conform to the requireweDts of Federal Specification No. HrI_p_ 
~-6· 

(2) Cast Iron ?ipe Fittings: Gast-iron pipe 
fittings shall conform to the requirements cf FeGeral Specifi­
cation 1N1 ·-P-501, Class A, type as required t.o match adjacent 
pi11ing. 

(3) Flanges and Flanges Fittjn~: Cast-iron 
flanges and flanged fittings shall conform to the requirements 
of American Standard B-l6a-193g. 

(4) Malleable-Iron ?ipe Fitti~~: Malleable­
iron pipe fittings shall conform to the applicable require­
ments of Federal Specification W1·.·-P-521, exce.ot they shall be 
tested for 300 pound service. 
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(5) Nipples: Nippies shall cor.1.form to the re­
quirements of Federal Specification No. mV-N-351, Type A. 

(6) ~ipe: Pi'JEJ shall conform to the require­
ments of Federal Specification Tf-P-L~o6, type I, Class A~ 

(7) Unions: Unions shall conform to the ap­
plicable requirements of Federal Specification V!Ji;T-U-531, ex-. 
cept they shall "Je tested for JOO pou.r'h.~ serv:Lce. 

1. tipe Coveri!:!£: 

(1) Magnesia Pipe Covering: Mngnesia pipe cover­
ing shall conforn to the requir·3mcnts of Federal Specification 
Ho., HH-N.-61, type I. 

(2) Insulation thickness for service require­
ments shall be listed in the following schedule: 

Service 
Steam Under 160-lb.ga. 
Steam 101 to 200-lb.ga. 
Condensate Return 

j. Valves: 

Tempera tu0e 
UndAlr 33 8, 
33ttto 33 
Under 26 F. 

Thickness 
Standard 
2" 
Standard 

(1) Gate valves of sizes of 1-1/2 inch or less 
shall conform to the requirements of Federal Specification No. 
V'I'li-V-54, Class A. Gate valves of 2-inch size shall conform to 
the requirements of Federal Specification No. VM-V-58, Class 
A, designation NS. Gate valves of over 2-inch size shall con­
form to the requirements of Federal Snecification No. Wr.T-V-58, 
Class A, designation OS or OF as required. 

(2) Globe Valves: Globe valves shall conform 
to the requirements of Federal Specification No. VM-V-51, 
':L:ype I, Class A. 

(3) Check Valves: Chee!{ valveR shall conform 
to the requirements of Federal Specification No. V~V-V-51, 
Type III, or Type IV, Class A. 

Ui..) An~le Valves: Angle valv:;s shall conform 
to the requirements o Federal Specificati01;. No. VJW-V-51, 
Type II, Class A. 

k. Welding Pi ttings: Welding fi ttir~gs shall conform 
in physical and chemical properties to the requirements of the 
Ar.lerican Society for Testing Materials Specification No. A .53-
44 for steel fittings and No. A 72-39 for wrought-iron fittings. 

22-5 



22-06. iTIORKMANSHII,: Equipment shall be installed in accordance 
',fith the recommendBtions of t;he ;:imnufacturer and the best 
standard prRc tice for this t~rp e of v'!Ort. 

22-07. BOILERS \1m STu.:'~h ".IB;T"EE/~'I1 0i{S: 3oilers shall be complete­
ly autoTI:atic packaged type and s~1all be desisned for a steam 
opera t;]ng pres sure of lS pou.rids per sq'..wre inch 3age. Steam 
generators shall be completely au~omatic packaged type and 
shall be designed for a stoam worldng pressure of 40 and 1.50 
~ounds per square inch gage. Boilers and steam generators 
sL.all be design0d for f irin3 fuel cil and shall be constructed 
in accorda:1ce with the requirer:1e11ts of the current PJ:nerican 
Societ7r of Lechan~cal Engineers Joiler Construction Code. 
Goile1•s and stean generators shall be provided with all necess­
ary connections, including those for steam, condensate return, 
blowdnwn, p1•ess:J.:ee gagr>, safety valve, and water col'...Ullll, and 
shall ue eriuipo 3d with a water colurm with gage glass, not less 
'chan 2 comyrt:-ssiori ga.se coc~;:s, and wa ter-colurim and gage-glass 
~rain val'res of the st1~aight-through type. Boilers and steam 
generators chall have a standard name plate bearing the manu­
fac t-..lror 1 s name, address, trade name, and ca ta log number se­
ci.,rel:; affixed to the boile::> in a conspicuous place. Boilers 
and steam generators shall have the required capacity when 
fired with #3 oil, (Diesel Oil) or lighter. 

22-08. OIL BURNEJG EQUIPMENT: Oil-burning equipment shall in­
clude the oil burner, motor, ignition equipment, controls, oil­
storage tank, oil pipe and fittings, and all other items necess­
o.ry for the complete installation of a full~r automatic oil­
burning s:rstem. All oil-burning equipment shall be appl'"'oved 
by t~e Underwriters' Laboratories, Inc., and shall be installed 
in accord1nce wi~~ the Standards of the National Board of Fire 
Underwri t0:'"'s for the installation of Oil Burning Equipments, 
P arr:p hl et i~ o • 31 . 

a. Oil Burner: The oil burner shal~ be an integral­
pump, mechanical-atomization type, suitable for handling #3, 
oil (Diesel oil) or lishter vrit:1out preheat~.ng the oil. The 
burner shall be quiet in operation, and shfl.i:'. operate vdth o. 
balanced flar.:e so as not to localize heat in any part of the 
combustion chamber. The burner shall be capable of c01~1pletely 
atoffiizing and effectively mixing the oil with air so as to 
ensure complete combustion. The air admitted shall be of 
sufficient quantity for complete combustLm., but not of such 
quanti. ty as to :produce an uridue percentage of excess air with 
attendant high stack loss. The oil burner R~all operate with­
out clogging or faiL1re, and shall have sufficient capacity 
to develoD not less than the specified boilor capacity. The 
oil burner shall conform to the requirements of U.S. Department 
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of Commerce CorrJUerci.al Standards i:fo. CS 75-42 when within the 
scope thereof. 3ach buPnor shE,11 be secured while in firing 
position by mean~ of a la tcl1 or other approved device. Each 
burner shall be :p1'ovidec1 v:ith ::-yn~hron:tzed control of the 
quantity of oil, primary air, and secondary air supplied. 

b. Motor: The oil-burnar motor shall be of the 
totally enclosed type and shall be provic1ed ·;ii th thermal­
overload protection. The mo-Cor shall suit the current charac­
teristics (of the available electric s0rvice) and shall con­
forn. to the applicable requirements of Section 16 Electrical 
Work; Interio1•, of these specifications. The motor shall have 
sufficient capacity to oper'.lte the oil pump and fan so as to 
develan tLe speci£i0d ~oiler rating. 

c,. fuel-Oil Storage Tanks: Fuel-oil storage tanks 
shall :1ave a cap a~ l ty as indicated on the drawings. Each ta;.-i1<: 
shr.11 bo constr1..i.cted a:1d installed in accordance with Stan­
Ja1·ds o'f: the Na. tional Board of Fire Underwriters for the In­
stt..Ila "tion of Oil Burning Equipment, Pamphlet No. 31~ and 
shall be ap~)roved and labeled of the Underwriters Laboratories, 
Inc •• The tank shall be p1~ovided with welded, reinforced 
tlJ.readed openings or flanges for all pi:pe connections, includ­
ing oil-fill, vent, and oil-burner connections. Each storage 
tank shall be given a coat of approved rust paint. The fuel­
oil storage tanks shall be installed above ground as indicated 
on drawings. Each tank shall '.Je provided with a direct read­
i::-ig gage (liquidometer). 

a. 911 Pipe and Fittings: Fuel oil piping shall be 
tyPe "L" hard coppe1" tubing with solcier fittings. 

22-09. SHOIG CONlillCTIOH: Each boiler shall be connected to 
the stack or flue by means of a smoke connection constructed 
of ·;,.lack iron or steel sheets not less than 0.0478 inch in 
thick::-iess (18 gage). No part of the smoke connections shall 
come closer than 12-inches to the ceiling, or walls of the 
building. Suitable cleanouts shall be provided which will 
perr.:it cleaning the entire smoke connection without dismant­
ling. 

22-10. PRESSURE GAGES: Pressure gages of an approved Bourdon 
spring type shall he installed on the boiler, the discharge 
line from each condensate pump, and elsev1here as indicated 
on the drawings. Gages shall be installed in such manner as 
to be accessible and easily read. Gage dials shall be set in 
the iron cases with baked enamel finish. Gages shall be 
equipped eith integral or separate siphons, and snall be con­
nected by brass pipe and fittings with shut-off cocks. 
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22-11. SAFETY ~!ALVES: Suitable pop safety valves shall be in­
stalled on the boilor and elsawheru as indicated on the draw­
ings. T:1e valves shall be set to open automaticelly and to 
relieve steam at mant~factt:rel''' s rec,Jnrr.~ended -or•essure fo:­
boilers and steam generators 1wed. Safet~ v~lves shall con­
form to the recuirements of ~he Ame1·ican Society of Mechani-
cal Engineers Eoilel"' Cons tr,1ctio:i CoC:e. • 

22-J2. DRAPJ: A dra::n consisting. of a hose bib or a hose gate 
vn.lve, a.s reqnir2d, shall be instal:ed at the lowest point 
L1 the return IT'ai:-1 near the 0oiler 2nd at locatio!1s indicated 
on the drawings, or as req~ired ~y the Engineer for the conven­
ie~t and tho~o~gh draining of tha 3ystffin. 

8.. General: 

(1) 3team-nressure Control: A fairly constant 
st;eam p::.·essui•e shall be maintained. Y'ithin the boiler by means 
of a pressurestat which will cause the oil burner to start or 
stop a~tomatlcally as the steam pressure drops belo''' or rises 
a:.HYlie predetcl'ninad points. 

(2) Safety Cont".'ols: ~ safety stack switch or an 
equival3nt device shall automatically shut off oil burner in 
c'.3.se the oil fails to ignite on starting. A lov;-~vater cntou t 
si1all prevent the operation of the oil burne".' v:hene\•er t:ie 
"\Tater level withi::l the boiler drops below a predetermined point. 

b. Pressurestat: The pressurestat shell be cf sturdy 
construction and shall ;_,e protected from dust or dampness. 
T~e prasnura ele~e~ts shall be in direct contact with the 
steam. Th_e pressu1•estat shall operate on a one-pound di!'fer­
ential. 

22-14. COLD ··iATEn c01:c=:CTIOl'rS: Cold-water connections shall 
be made-to the water-supply system as approved by the Con­
t::.,acting Officer. Connections shall be made rrith galvanized 
steel pipe and galvanized mallesble-iron fittings and shall 
include gate valve, strainer, chec:~ valve, and float-actuated 
valve. The float-actuated valve shall be located nearest the 
tank. 

A. General: The condensate pumping unit shall be of 
the single (hor·izontal) shaft type, as sho111.1n on the dra~-rings. 
l'he unit shs.11 consist of one pump and one motor and a single 
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receiver, all mounted on a suitable cast-iron or steel base. 
The pump shall ue of the c0ntrifugal or tu1•bine type, bronze-
fi tted tht>oughout, '.'Ii th irn~ellers of ;n·onze or other corrosion­
resiatant metal e.s approved by 'vhe Contractin3 Office::..". The 
pti.mp shall be free ;!"om d.h·-binlang vr'en handling condensate 
with temperatures up to 200 degrees ? .. The puinp shall be 
direct-connected to (a) suitable driDproof or equally protect­
ed motor. The receiver shall "Je of cast iron or of not les:s 
than 3/16-inch-thic~{ black iron or steel and s:iall be provided 
with all the necessary reinforcad thread O)eni:1gs, including 
cond0nsate return, vent, overflow, and pump-suction connec­
tion;:1. Bl a.ck i:"on or steel tan.."ks shall have an approved rust­
res istant coating on the inside. 1.'lle vent pipe shall be gal­
vanl'3ed steel, and the fittings shall be 3alva:iized mallea"!Jle 
iron. The vent :i; ip 3 shall be e;~tendcd thr•ough the rouf as di­
rected by the Engineer and shall be p:r>operly flashed. The pump, 
motor, anll receiving tPnl{ preferably shall be mounted on a 
sinzle b3.so v':itL. the receiver piped to the pump suction. 

b. _capacity: The co:i.densate pumping units shall be 
ca)a'ole of handling the load imposed on thei:.: by the boiler or 
sterun generati11G units they supply. 

c. Controls: The condensate pumps shall be provided 
with an approved float:a'ctuated valve or water-feeder in the 
cold water r:.ake-up connection to the tc.nk. The valve shall 
Rutomatically open '7hen the water drops to a predetermined 
lev,31 near the center of the tanlc. 'i'he condensate p 1 

.. unping 
unit shall be controlled automatically by a feed-water regula­
tor on the boiler. 'I'he regulator shall contain one float and 
2 float-actuated s~itches, and shall be provided with relays 
if necessary. One switch shall control the operation of the 
condensatG pump b~r starting the pump when the water in the 
boiler reaches a predetermined low level, anc, by stopping the 
pun:p v.rhen the vrn.ter renches a predetermined high level. A 
second s~vitch shall stop operation of the oil burner when the 
vrate:::- level reaches the low dan3er point. A gate valve and a 
chec~ valve shall be installed in the feed line between the 
boiler and the pump. The motor shall be provided with a ma8-
netic across-the-line starter equipped with thermal-overload 
protection, and shall conform to the applicable requirements 
of Section 16 Electrical Work; Interior, of these specif ica­
tions. The pumping unit shall be tested be~ore shipment, and 
a cer-cified copy of the test data for ea.ch i:rnmp shall be sub­
mitted to the Contracting Officer. 
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22-16. DEJGR .T LJG FE:;::; r::ni-.7-"l HI:::AT:-=R~: Deaera ting feedwa ter heat­
ers shall be as p0r sp0cificA.tion HN-2B-1!_08. 

2 ') 17 H"OT ·-1, r!'IER '1 'CR. r<:--~- • .. 1\..1. ~ i:--l ... ' ) i....~'T.L.! 

a. Vertical: Furnish and install wi:..3re shovm on the 
drawings, vertica..1. hot ,._,atel"' cotorase heaters for operation 
with forty (40) 00-mds steam, com-s>lete ,·rith nonferrous steam 
coil, thermo st& t i.c s tea1'1 valve, c:."ip trap, ~hermonetBr, relief 
v::;.lve ilnd dPain VRlve. Each heatar shall have store.ge capacity 
and water- he'JtLig c2paci ty called for on t~e drawings. 1The 
st;cam vnlves sr_all r~ot bo loss t:1ar~ 1/2 inch for operation 
·.-rith fo1~ty (LO) 00i..ir~ds ;;team. 

b. Hcrizo~ ... tal: Ft:.rnish and instull 1:7here shovm on the 
dl'a''· ingfl, hJ:;.iz.o.1tul hot water storage heaters for opera ti on 
'.'Ji tl1 f urty U:.o) a:1d one-hund.red ( 100) P. S. I. stea:n. The her, t­
ers s:1all have tho sto1•az;e ca~Jacit:I and water r-~eating capacity 
.:;alled ~'.'or on the d1,anint.;s. The vessels shall be constructed 
ir.. r..ccordance ''rith £-....S.?1.£. Code for uafired pressure vessels, 
and ma~mfacturer 1 s certificate to be furnished. The heaters 
shall hr-i.ve everdur metal shell, heads, and head port, welded 
to i:Jithstand a working water pressure o~ fifty (50) pounds. 
The heating section sh9.ll be of seamless dra'.1n copper tubing 
-vith everdur metal or bronze tube sr~eet. Heater to be fur­
nished complete ','fith necessary app,".::'tenances, i.e., relief 
v<...tlve, thermoueter and -'cempe1"'ature control valve, and star.dard 
c1•[',dles for ~:1o~mt in:3. 

a. Gen~al: Pipe shall be cut accurately to measure­
ments e"3tabli::>hed at the building, and shall be worked into 
place without springing or fo~cing, pro,erly clearing all 
windows, doors, and othe~ openings. Excessive cutting or other 
weukeninc of the building structur0 to facilitate piping in­
stallation will not be permitted. All pipes shall have burrs 
remcved by reaming and shall bo so installed as to permit 
f:c>ee ex:oansion and contraction without damage to jo:l.nts Ol' 
hangers. All changes in direction shall be made with fittings 
except that bending of pipe up to and including 2 i1:1ches nomi­
ng,l C.iameter will be permitted provided a hydraulic pipe bend­
er is used. Bent pipe si1ovring kin~-{s, wrinl:les, or other nal­
fornaticns will not be acceotable. All boiler outlets shall 
be run full size to the main or header. All pipes e;:tending 
through the roof shall be pro)erl:r flashed. All horizontal 
mains shall pitch down in the direction of flow with a grade 
of not less t~1an one inch in forty (40) feet. Piping connec­
tions to equipment shall be in accordo.nce r.ri th details shown 
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on the drawings, or as directed by the Contr.3.cting Officer. 
All open E:nds of pipe lines or equipment shall be properly 
capped or plugged durin3 installation to keep dirt or other 
foreign material out of tr~e systeJ1. All pi)e not otherwise 
specified shall be uncoated. 

b. Co:1nections to B(lu~n.ent: 1'..11 steam supply and 
return connections as reqtiired for eq_uipment shall be provid-
6d by the Contractor unless otr.erT'Tise shown on the drawings. 
Conr..ec tions sl1all be made with malleable-iron unions. All 
valves and trt~ps sJ.mll be i::1Stalled in accordance with the 
manufacturer 1 s recor:rr,1.end~~tions, and in n. r.1an:ci.er acceptable 
to the :;::;ngin.Je1•. r.ri1e size of the supply and return pipes to 
ea0h piece of' eo_ui;:w1rnnt shall i:.ot be smaller than the outlets 
o~ the equipment. 

c. VJ el ding (Option): All joints between sections 
of pipe and betwe3n pipe and fittings 1-1/2-inches and larger 
may be :Lusion-vrnlded. The welding shall be in accordance with 
t"!:le recommendations of the A.i.nerican r'elding Society. All 
c:1anges in diPection and intersections of linas shall be made 
with welding fittinc;s except as oth.ernise specifically per­
mitted hereinbefore. Mitering of pipe to form elbovr.J, notch­
ing straj_ght runs to form. tees, or any similar construction 
will not ue permitted. Helding fittings shall be installed 
on all wel~ed lines. 

d. Gaskets: Gaskets for flanged connections shall 
be of 1/16-inch-thick sheet asbestos. 

e. Branch Connections: All branches shall be taken 
from the top of the supply mains at an angle of 45 degrees 
above the horizontal, unless otherwise indicated on the draw­
ings. Branches fron the return mains shall be taken from the 
top 9r side, unless otherwise indicated on the drawings. 
Branches shall pitch up from the maihs tov1ard the imdripped 
risers or utility connections with a grade of not less than 
one inch in ten (10) feet. All connections shall be care­
fu.ll~r made to insure unrestricted circulation, eliminate air­
poc'i.~ets, and permit the complete drainage of the system. Any 
change in supply-main sizes sl.1all be made th.rough eccentric 
reducing fittinGS• 

f. Risers: The locations of all risers shown on 
the drawings are aPProxi::nate. The e:-:act J.oca tions of the 
risers shall be as approved by the Contracting Officer. 
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g. Joints: AlJ. scl'ew joints shall be made with 
t?. '.Jered threads properly cut. Screu joints shall be made per•­
fc"~ctly tight with a stiff mi;~t"\.....re ol.' graphite and oil, applied 
with a brush to th0 pipe threPds onl~, ane in no case to _the 
fl ttings. All fl'.1nced j oir.ts shall te f rcec' t:...1 ue, gasketed, 
'1nc1 rr.adc up ~Jerfec-cl7 square and ti'3ht. 

h. Anc~ors: Pipe anch3rs shall ~onsist of haavy 
steel colJ.ars V'ith lugs and I.Jolts :'or clarrip:'ng and attaching 
anc.Lor hr2 cos unless othor·i,•ris,-:; sho'7n on the are.wings. Anchor 
bretces shall be L1Stalled in ::he most e:ffec ;::.ve manner to se­
cure tho desirEJd result~, usinc t 1J.rn1Juc~des vrhere required. 
J.To sup;::iorts, anchors, a.nu st3.ys shall ~e attached in places 
1"i

11erc -:J.iey ·Ji:1.l in~ur3 -:he cons trac tioa e j'.,he:...~ in installing or 
b~J Y:ei6ht o:..."' expanJion of the pipe line. 

i. BX'Jar.sion Joints: Slip type, double-e:,-uided ex­
)Bnsion j oin'cs Sh'1J.l be installed vrhere ind i-.:ated 011 the draw­
in;_;s or 1 • 1he:,.,~ directed '1y ti.1.e Lngineer. The j air.ts sr~all be 
s~ncle or d~uble Glip joints, as required, and shall be de­
sip,3."";.ed to carry the v:reie;ht or' the e;cpansion '~ubes b~r means of 
·:·ki.chi:!'.led culdes at bot:J. ends of th.3 tuiJes. \. gland vdll not 
be co~1Sidered as a ,suiding elenent. The t;::9:J.nsion tl~bes shall 
'Je fitted at or.Le 0:0.a 1.'Ii th piston su.5 .. de.s that are so designed 
as to ~;revent the 1·rearing of g:...·oo·..res in the bearing surfaces. 
·r11e boJy of each joint 3hall be oi.., fine-gr.s.ined gray cast 
i:."'on. 'I'he e::pa.nsion tujes shall be acc· . .:i.rately machined and 
:prcvided wit'.1 a s'..:titaole protective platir.g. Each axpansion 
joint shall have a traverse suitable for the npplication, but 
i.J.ot les.s than four (4) inches for ec..ch slip. All joints 
shall be deJit:;ned for a working pressure of 125 pounds per 
square inch ,'."';ace. 

22-19. STEAl:l r..:'P .. P1.PS: Steam traps of the impulse type, of size 
J.s notec.< on dr&w1~1cs, shall be instc.lled in locations as 
shoi;m on the cra·vings and at any lm"! point in steam mains 
that may be caused by field arr:::nger~.ent- of piping. Trap sta­
tions shall he as detailed on drawings. 

22-20. Il:STALLATIOF OF v;i,v:=s: 

a. General. Valves shall be installed at the locations 
shov11. on the c'ra~.rings, ,--here specified, E'.nd elsewhere as re­
q·iired for the proper £'·unctioning of t:1e systems -':is directed 
by the Engineer. Gate valves shall be used unless otherwise 
3hown, specified, or C.irected. 

b. Therraostatic Regulating Valves: A thermostatic 
regulating valve, which will_ control the tempercture of the 
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com3stic hot wa~er within the generator b7 regulating the 
stean supplied to the heating coil, 8hall be L1stalled in the 
stear.1-supply line to EJaC~'l c.~or:.estic hot-water 3enerator. The 
regulatini.; valves s:1~.11 o~ c'Gsigned for a vror~dng pressure of 
125 :pounds per square L1c'1 cag0 [,nd sLe.l:'.. operate at a pres cure 
of appro.x.iJ.;1ately 4J 'md ·1.JO pt)~nC:.s .:_oer s=· lG.re :1-nch gace. The 
valves s~1all be adj'rntablo, r:i'C;}--.. a~ ope'<- ting :".'ar..ge of approx­
i1r'lcoly 130 de:;rees J:<'. t'.) :9c degree::; r. and 3hall be gua:;.~an­
te 3d to mcd.ntaln t 1-i·3 G.e s .ir1::;d .-rater -':;empe .~a ture "rithin plus or 
inL111s 5 decrees F. 

22-21. STR/.INERS: 3aske ts 0r 1'Y" t·7Je s ;rr:i.iners shall be of 
sa~e size 8.S the pi;ie li'lef: i':1 ,.ihich tl:ey are inctallod. The 
str~iner bodies shall be heavy and durEble, of the best-grade 
gra;r cast iro:'.1, v,it~1 uctcous drille'1 r.Ld plugged. The boiies 
shall ha'.re arrm"s clcarl·.·; cast on t>.e f. ides to ::nc~ica te the 
direction cf ~low. ~ach strat~er s~al:. je eqQipped with an 
easily r:Jmova'olb cover a·".lJ sediment oa: 1-rnt. 1'1'.le basket shall 
be of not less tr_an o.025-inch-thicl->: (~'2 gage) sheet brass, 
havir:g pe:..~forations to p:~n';ide a net f1 Ee area through the 
bas!r.:et of'.' at l8ast ~!- ti~ne:> t'iat of the cn-Geri".'lg pipe. The 
flow shall be into ~he bas~et and out tlro~g~ the perforations. 

22-22. ~~PA.NS I OH TANI~, FI.J~Sl~ m Al·TIC F :'.) E0':2 "~·/ 'l'i:R S'I'ORAG:.. HEATER 
~L;\;i'IOH: Unj aclceted equipment shall be covered with 

1-1/2-inch -e>% magnesia blocics secu.r0ly wired in place. The 
magnesia blocks shal 1_ be covered with 1/2-inch plastic troweled 
to a ~mooth finish and recovered with 8-onnce canvas neatly 
pasted on. 

22-23. PIPE cov~:r.ING: P i~e covering for steam lines shall be of 
standard-thic1n1e ss magnesi&. All coveri".lg shall be held in 
rlace with brass strips not less than 3/4 inch wide. Strips 
shall be spaced to hold the center and ends of each section, 
and in no case shall tha spacing ex.ceed 13 inches. Valves and 
fittings, except unions and flanges, sr4all be covered with mag­
nesia cement of the same thickness as the pipe covering. All 
plastic insulation shall b0 protected by means of cotton sheet­
ing, weighing not less than 3.5 ounces per yard per 37-1/2-inch 
v'iidth, pasted neatly over the rna.terial. 

22-24. ELECTRICAL ·voRK: All electrical control, signal, and pro­
tective devices req--.dred for the operation of equipment herein 
specified, shall be furnished under this section and shall be 
installed and connected as specified in Section 16 Electrical 
Vfork; Interior, of these specifications. Hiring diagrams in­
dicating all required connections shall be furnished r•ith the 
eo~'.1ipme~t and shell be approved by the Contracting Officer. 
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22-25. PA.rTTI'NG _rD "'":'HfISHI~TG: All tanks and piping underground 
ohall b0 protected witj1 a heevy coating of approved gilsonite 
bearing enanel. Ferrous matal ~erk not specified to receive 
f i.nish painting shall be tho:C'ouc;hl~:r cleaned and e;iven one coat 
of a3phalt varnish. ?erra~R metal specified to receive finish 
~aiQtlng shall ~e thoroughl? cleaned-an{ given one coat of 
~sphalt varnish. Fe~rous M0tal speci:ied to receive finish 
painting shall be prlned as Ppecified in the "Paintin311 section 
of t~ese specificatio~s. 

22-26. TOJL:.;: All teals necessar;7 for the :;:>Poper operation and 
maintr:manco of the boilers~ pumpJ, and other equipment shall 
be instalL:id in tlJ.e boi1 er :.:·oom in a manner acceptable to the 
CoQ cr::..cting Off l r.0r. boil<~rs sha11 be prov:!..ded with a com­
plete Eet of wrenc~es for tho equipment, a steel brush for 
cleanj_ng .flue ;Ja;:.;ses or t'J.'Jes, and a sr,1oke-pipe cleaner with 
a joiPted handl3 of sufficiont lcnsth to clean the entire 
breac:ling and smote conne :',~ions ·.vi thout dismantling the boiler. 
The ~~enchas shall be packed in a hardwood container. 

22-27. OY-~JJ'.TION .·l'D IL IW1i:i:_:-,is1~~.rc:::; 1=''3T!=rc·CTIO~-;:;: Pri.nted instruc­
tions cov0r::.ng tLe operation and maintena.nceof each item of 
equipment shall be posted a~ locntions cesignated by the Con­
tr8.cting Officer. Upon completion of the ·dodc and at a time 
G.e s i,s;iated by the Contract i:i.:1g Off~_ cer, the services of a com­
petent Engineer shall be provided for a period of not less 
than one day to instruct a r0presentative of the Government 
5_n the op8ru.tion gnd maintenance of the heating system. 

22-28. TESTS: Before any covering is installed, the steam 
systems, including boilers and steam generators and fittings, 
shall be tested h~rdrosta t ically and proved tight under the 
fellowing gauge pressure: 

Medium-pressure 1L1es 60 psi 
Steam boiler and generators 1.50 psi 

Upon completion and prior to acceptance of the installation, 
the Contractor shall subject the steam system to such operat­
ing tests as may be required by the Contracting Officer to 
demonstrate satisfactory functional and operatins efficiency. 
Operating test shall cover a period of not less than 6 hours 
for each system, and all tests shall be conducted at such times 
as the Contracting Officer may dipect. All instruments, facili­
ties, and labor required to prop8rly conduct the test shall be 
provided by the Contractor. Upon the satisfactory completion of 
the tests, a signed certificate of approval for the boiler 
shall be delivered to the Contracting Officer. 
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SECTION 23 

DEHUMIDIFlCATION, VENTILATlON, AND REFRIGERATION 

23-01 • .§.CO~: The work covered by this section of the speci­
fications consists in furnishing a 11 plant, labor, equipment, 
appliances and materials, and in performing all operations 
in connection ·nith the installation of the dehumidification, 
ventilation and refrigeration systems, complete, in strict 
acco~dance with this section of the specifications and the 
applicable drawings and subject to the terms and conditions 
of the contract. 

23-02. A?PLICABIE SPECIFICATlONS: The following specifica­
tions as latest amended ?orm a part of this specification: 

a. Federal Specifications: 

T-T-911 Twine i Jute 

AA-R- 2 llA Refrigerators, Electric, Portable 

HH-1-556 Insulation (Glass Fiber); Semirigid 
HH-I-57la Insulation (Vegetable or Wood-

fiber); Blanket, Felt and Loose­
fill 

HH- T-lOla Tape; Friction 

QQ-I-716 Iron and Steel; Sheet, ~inc­
coated Galvanized 

QQ-A- 356b AluminllA~-Alloy (AL-3) (Aluminum­
Manganese); Bars, Rods, Jhapea, 
and Wire 

QQ-A-359a Aluminum-Alloy (AL-3) Aluminum 
Manganese); Plates and Sheets 

QQ-S-57lb 

QQ-S-636 

SS-A-118 

TT-V-Sla 

Solder; Soft (Tin, Tin Lead and 
Lead Silver) 

Steel; Carbon (Low Carbon), Sheets 
and Strips 

Acoustical-Units; Prefabricated 

Varnish; Asphalt 

23-1 



VVVv-N -351 

WW-P-4EO 

WW-T-797 

1tJW-T-79Sa 

Nipples, Pipe; Brass; Steel, 
and 'v;rou.~ht-Iron 

Pipe Fittin3s; Bronze (Screwed), 
125-and 250-pound 

Tub in~; Copper, Searnless (For 
general use with I.2.~. Flanged 
.cittings) 

Tubing, Aluminum-Alloy (AL-61), 
(Alwninum-Ha3!1esium-0ilcon); 
Round, Seamless 

Tubing; Copper, seamless (for use 
with Solder-joint or F·lared Tube 
Fittings) 

b. rlational Association of ;?an t··:anufacturer 1 s 
Code: 

Standard Test Code for Centrifu~al and Axial 
.!:''ans 

c. !i_r _Confiltion:i:_r:i.s,~<t_ltefllitta ting Machinery 
A~~_Q_C ia tiOJ~!.i:i_c.!.,,__Pu~.3=.i~.!?-1~. 

Equipment Standards 

d. A merican Society of nefriq:era t~ng ;3n <:ineers 
crlrcular s: 

No. 14 Safety Code for Mechanical hefrigeration 

i~o. 23 6tandard Iiethods of Katin:; and Testing 
Refrigerant Compressors. 

e. American Society of :·1~~ha_:1ical _En7iineer 's 
Code: -
Unfired Pressure Vessels 

23-03. GEl-J'EriAL: The contract drawings indicate the extent 
a nd general arrangements of the Dehumidification, Ventila­
tion, and nefrizera ti on syste,_.s. If any departures from the 
contra~t drawings are deemed necessary by the Contractor, 
details of such departures and the reasons tberefor shall be 
submitted as aoon as practicable to the En:~1neer for approval. 
Eo such departures sha 11 be made without the prior approval 

23-2 



of the Engineer. 

a. Standard Products: The equipment to oe furnished 
under this soecification-SrW.Tr-be essentia.Il.y the standard 
product of the r:ianufacturer. \:here two or more units of the 
same class of equipment are required, these uni ts shall be 
products of a single manufacturer; however, the component 
narts of the equipment need not be the products of the same 
r,1anufac turer. 

23-04. WOrtKMA:~s:nP: A 11 labor sha 11 be performed in a work­
manlike manner by skilled mechanics, under suoervision of a 
co,npetent foreman. 

23-05. ?t10TECT ..1.01f: La teria ls and equipment used· in this con­
tract shaT.T-oe-protected from the weather. All material 
shall be protected against damase dur1.ng erection. The open 
ends of all pipes, ducts, etc., when in place, shall be 
covered so as to exclude all dirt or foreign materials. 

23-06. --iATE.KlALS - GENEKAL: irJhen not otherwise definitely 
specifiad, or approved by the ~~gineer, materials shall con­
form to the applicable Federal Qpecifications and shall in 
gener•a 1, and preferably, be the product of )ne manufacturer. 
•fhen requ. ired by the Contract in_: Officer, a co"nplete list of 

111aterials, fixtures and equipment, including manufacturer's 
names, addresses and catalog numbers shall be submitted. 

23-07. }v~lA~.:JD EQUIPIV!'.~NT: 

a. l::. lectrica l .Materials ~nd Appliaq£,~s: Electrical 
materials and appliances shall conform to the applicable spec­
ifics tions of section 11 ~lectrical Work; Ir.terior 11

, of these 
specifications. 

b. Steel Sheets: Galvanized iron and steel 
sheets shall conform to the requirements of Federal Specifi­
cation QQ-I-716, Class D-1. 

c. Aluminum Sheets shall ccnfor~ to the require­
m~nts of Federal ~pecification Q~-A-359a. 

d. Mechanical Equinment: All items of mechani­
cal equipment she.II be of the best q~ality used in commer­
cial practice, and shall be the products of a ?·eputable man­
ufacturer. ~ach major component of the equipment shall have 
the manufacturer's name on a plate securely affixed ih a con­
spicuous place. Belts, pulleys, couplings, projecting set 
screws, keys, and other rotating parts, located so that any 
9erson may come in close proximity thereto, shall be fully 
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enclosed or properly guarded. 

e. fi~ __ a_q._~_?ip~i j~~-~n~.: 
(1) Co,mer._' __ ~t!Eing: Copper tubing 

snall conform to the re·1uirernents of .2edernl Specification 
V1W-T-799a, Types 11 1\11 and 11 L 11 as hero inafter spec if ied. 

(2) H.efri.Q:erant Valves l![ld Fitting~: 
Refrigerant valves and fittings st~ll be of the standard 
Soldered-joint pattern and shall be designed for a working 
pressure of 300 p.s.i. 

(3) Unions (300 nound): Unions for 
refri0erant lines s~1aJ.Ibeofcast or wrou·.;:ht bronze or of 
wroug~t copper, shall be soldered-joint as-hereinafter spec­
if icd. 

(4) Aluminum Eubin.er: Aluruinum tubing 
shs.11 conform to the requirements of Federal Specification 

·,1v J-11'-789, and as he11 einafter specified (63S-T6). 

(5) Aluminum Fittings: Aluminum fit­
tin '.s shall ba of staEdard pattern ano shall be made o:i. 
63s:T6 aluminum. 

f. ?ipe Covoring: 

(1) ~lass-Fiber Pipe Covering: Glaas­
fiber pipe covering shall conform to the requirements of 
Iiederal 3;:-iecification HH-I-556, ~·ype 1. 

(2) Hair Felt: Hair felt blanket for 
pipe covering shall conform to the t>equirements of Federal 
~pecifics.tion No. HH-I-571a. 

g. Duct Lining: Duct lining shall conform to the re­
quirements of FederalSpecification SS-A- 118, type VIII, 
Class HH, and shall be odorless, vermin-proof and fire­
retardent. 

h. Insulation: Insulation shall be semi-rigid glass 
fibre blocks conforming in the requirements of Federal 
~pecification HH-1-556, Type Iv. 

accurately 
shall be 

23-08 PIPING-GEN~RAL: All pi?ing shall be cut 
to measurements established at the jobaites and 
worked into place without forcing or springing. 
shall follow the general arran~ement indicated on 
ings, care being taken to avoid interference with 
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trades. All exposed oiping shall be run parellJl with the 
lines of the buildin'Z unless otherviise indicated on the 
drawin:_s. 

23-09. CO~iiECT ~OlL:.:i TO_~.~~PNf81{T: All refrigerant connec­
tions required for equipment shall be provided by the con­
tractor unless otherwise shown on the drawings. Connections 
shall be made wit~1 wrouc:r,ht-copper unions. All valves shall 
be installed in accordance with the manufacturer's recom­
mendations, and in a manner acceptable to t:1e Engineer. The 
size of the supply and return pipes to each piece of equip­
ment shall not be smaller than the outlets on the equipment. 

23-10. Fli.EC1:J ?L) ..1..NG AhD VALV::.s: Piping shall be type 11L It 
hard drawn copper tubin3 conforming to Federal Specification 
Vr\l-T-799. Shut-off valves, up to and incluc'lin;: 1-1/8 inches 
o. D. sha 11 be diat-Jh.ra gm pac kle ss type with me ta.l back seat, 
having sweat tube connectors. ValYes 1-3/8 iL~hes O.D. 
and larger shall be similar to Henry type No. 2000, with 
seal cap. 

a. Joints_Y1 Cop17:er '.I'1:1bing. Tubin3: shall be cut 
squarely and all burrs removed. The tubing shall be thor­
oushly cleaned with sand paper, sand cloth, or steel wool 
after which a thorough coating of paste flux shall be applied. 
Joints shall be made with soft solder which shall completely 
f i 11 t he j o int • 

b. Fittin'.!,s for _9oppe_r. _Tu_bin,g.shall be socket patter, 
solder joint fittin_s. The solder used shall be of the com­
position reco.-,m.ended by th tubing and fitting manufacturers 
for the service and the flux used shall be of not less than 
300-pound class. 

c. Drain Piping from dehumidification units shall 
conform to para~raph 13 of plumbing, section 18 of these 
specifications. 

d. Provision for Expansion: All piping shall be so 
installed as to provide for expansion and contraction and so 
as to be free fro.n pockets caused by sagging. 

e. Scre,ved Joints: All threaded joints shall be 
i:nade tight, aluminum to aluminum, usin3, for lubricant, 11 Alcoa 11 

thread lubricant used on the male thread. 

f. li_eaming: rteam out all pipe ends, up-end pipe 
and rattle before installing. 

g. Running of ?ipes: Risers of vertical pipes shall 
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be plun.b, strai.:;ttt and have no unnecessary fittings or off­
sets. All mains and branches, not otherwise shown, shall be 
installed parallel or at right ansles to building walls or 
partitions. -

(1) Headroom: All refriqerant piping sus­
pended from ceilin3s shall-be kept as close to the ceilings 
as possible. 

h. Interference: No pipin3 shall be installed in a 
manner that i"ill interfer·e with the neeessary passage or 
headroom or wlth t':le operation of a ... 1y doors. ·1 1il:1ere pipes 
interfere with ducts said pipes shall be removed where prac­
ticable. ~he~e such removal is not practicablo, tha En~ineer 
rna:r eug3e2t other mett:odJ of avoidirig the inte1.,fer8nce. 

L Pioe Sleeves: At i:lOints where pipes pass 
tl:'lroush walls, ce ilir1gs, etc., provide and inst a 11 sleeves 
as follows: 

.For pines passing through masonry or conc1'ete, construction 
sleeves shall be ·arougnt pipe. For oipes Z-1/2 inches and 
s'118ller, sleeves shall be two pipe sizes larger than the 
pipe enclosed; for 4-inch and larger pipes, sleeves shall 
be one 9ipe size larger than the pipe. 

The Contractor shall set all sleeves in place and he shall 
cooperate with the Maso:i-1 Contractor so that in the case of 
sleevea set in concrete wcrk, they shall be set in place at 
the proper ti:u1e. 

-~fote that wi:lere so called for on t~1e drawin3a the pipe cover­
ing shall be run continuous throu~h th0 sleeve and sleeve 
shall be proper size to permit the pipe covering to pass 
thrOU3;b• 

j. Sleeve Packing: Unless otherwise noted, sleeves 
arcund pipes shall be packed from end to end with asbestos 
~ope, after pipes are in place. 

k. Pipe Hano.:ers and Supports: This work comprises 
all necessary 91pe han30rs and supports, together with 
plumbers tape, bolts, nuts, washers, shot bolts and other 
accessories required. 

(1) Aluminum angle or strap hangers fastened 
to the buildin~ purlins and as detailed on the drawings 
shall be used to support all overhead pipins at intervals of 
not more than ten (10) feet. 
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23-ll. PIPE co1nRl1~G: Pipe covering shall be applied after 
the refrigere.ting s:rstems have been tested and proved tight 
and after the pipin3 has been thorou3~ly cleaned and dried. 
rtefrigerant suction lines within the refrigerated space and 
refri~erant suction lines outside the refrigerated space, 
shall be covered. in accordance with t~·1e diagra1:is shown on 
the dra·!rin3s. 

23-12. FAJ EQU~.2.E.-:.1_: General: The fan equi.?ment shall 
consist of ail fans, together with accessories for same, 
fan motors, motor starting equi;:ment and drives. 

Unless otherwise specified or called for on the drawings, 
housincs, "!heels, etc., shall be of the material standard 
vvith the fan manufacturer and apparatus shall be as described 
be lovJ: 

a. Q.entrifu:-<:al Pans: Multiblade or multivane types 
of fans shall be of the direction of rotation and angle of 
discharge required and shall be full housed, single width, 
unless otherwise scheduled on the drawings. They shall be 
of sturdy construction and quiet in operation. 

Side plates shall be properly braced and reinforced, wheels 
shall be perfectly balanced and the fans must ope1·at e with­
out vibrati 0 n. 

Unless otherwise called for, fans shall be of the t'.VO bearing, 
overhung pulley design, arranged for and provided with belt 
drives. 

Fan bearin~s shall be of the babbitted, sleeve type, and 
shall be provided with the necessary oiling or greasing 
cups located in easily accessbble locations. 1·~here required 
by Code, lubricating c nps sha 11 be outside fan casings and 
shall be piped to the bearings. 

b. Jl!~.c or Pro.E_~ll~.t.. r"ans: Lise or propeller fans 
shall be compl~te and shall be directly connected to elec­
tric motors unless otherwise called for. They shall be com­
plete with all necessary fan and motor supports, wall ring 
and other accessories, and shall be quiet in operation and 
free from vibration. 

c. ?ower Roof Exhaust i?ans: hoof exhaust fans 
shall be of aluminum "CO'i1s""truction, coP:plete with weather­
proof cap. Capacity of fans shall be as shown on the draw­
in3s, and el 1 fans shall be driven by an adequate electric 
motor, throu_:;h V-belt drive of 50f~ over motor rating. Iviotor 
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shall be rnountec1 outside air strE:am and protected by weather 
hood easily removable for serv1cin~ and inspection. fan 
5haft to be stainless steel, mounted on ball bearing pillow 
blocks. Pan blade to be of h,.:iav~r ::!:au~~e aluminum, adequately 
reinforced for maximum ri3idity. 

d. .Ban Motol"s: Unles.:i otherwise called for on the 
drawin~s, fan motorsshall be of the constant s9eed type, 
i·un~us and moist~re oroof. 

e. i~on-~ arking Wheel: .ta".'lS s.hall be provided with 
the wheel shell blades,, rini'S; backplate) cor:structed of 
aluminum and the hub of bronze, as shown on the drawings. 

23-13. AIR FILTERS: Unless otherwise called for on the 
drawings.;-B.ir filters shall be of the cell type, assembled 
in the nu.u1ber of cells and arrangement indicated on the 
drav1ings. '11h·3Y shall be of non-combustible construction and 
shall be approved by Underwriters for the service for which 
the1 are to be used. 

Cells shall be of ti1e cleanabl~ type, as required. Filters 
shall be of the type using Herringbone-Crimped-Aluminum 
Scr0en as a filtering rr.edium a11d aluminum f raine. 

23-14. DEHUN!IDlFICA'l1 ION UNITS: General: l<'urnish and install 
in the locations shown on tbe-a:rawin~s a self-contained de­
humid.ification unit complete with compressor, reheat coil, 
coolin3 co:l, automatic control, fa:.1. motor drive, filters, 
casing, dry coil condenser and acc'3ssories, all in demo:.1.­
strated operating condition. ~he units shal~ be as spec­
ified in Specification rlo. Hrl-2H-411 and in Soecification 
No. HN-2H-413 or equal aa approved by the Engineer. 

23-15. MUL'l' IPL.C 3ZLT S AND BELT GUAnD3: 

a. M~ltiple Belts: I•.iultiple belts shall be of the 
V-belt type and the belts shall have the proper number of 
edaq~ata size belts for the service. Belt drives for motors 
s~all have a rated capacity of not less than 150% cf the 
rr.otor rating. 

Sheaves shall, unless otherwise soecified, be cast iron of 
the size and tyi:e required by the speed ratio, the horse­
pouer and the type of belt. 

b. Belt Gua11ds: J.i:ach belt drive, not otherwise 
provided for, shall be provided with a zuard completely 
housing in all belts and pulleys. Unless otherwise called 
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for, belt guards shall 'oe 30-1/2 E Aluminum. 

Belt guards shall be ccnstructad v'-1ith an aluminum an6le or 
cha11ntl frame, shall be 'Jroperl~' reinforced and shall be 
adequately supported and securely fastened in ploce to prevent 
vibration. 

Oppos:te the end of each of the dr1v1nG, and the driven shaft, 
provide a suitable openin2 with swin~ flap cover. 

23-16. J::V~C'TKIC l\:OT01~S A1·D STL,TEhS - Gener·al: All motor 
st:Jrtingcquip1nent-fi.U.nisnect by thiscontr":'3Ct0r sh.all be 
delivered b~ him to the Electric Nirin~ Contractor, ~ho will 
install sace and will also install all-electric wirina: to 
and between starters and motor3 s.r.d :nake the necessar:~ 
electrical connections tiereto. 

a. El0ctric Liotors: .1-1.11 motors shall be of ample 
capacity to drive the apparatus to ~hich they are connected 
withol~t overload. 'l'hey shall be of the speed and type re­
quired and shall be provided with the proper size~ sheaves, 
pulleys or flex :i. b le couplin:s, as required. Motors sha 11, 
unless otherwise called for, be des i_;ned and constructed in 
accordance with the N.~.M.A. specifications for 4o0 c. 
temperature rise, continuous d"Jt~~ ratins;. 

t-0tors of 1/3 HP and less rating shall be suitable for opera­
tion on 120-volt, sin;le phase, 60 cycle current; larger 
sizes shall be suitable for operation on 3 phase, 220 volt, 
60 cycle, unless otherwise called for on the drawin::5s• 

Each motor shall be provided with suitable starter. 

~otors equjpped with belt drive shall have slide rails and 
adjustin3 screws. 

b. ~xplosion Proof Apparatus: 1n all locations where 
so called for on the dra~rings, motors and starters shall be 
of the explosion-proof type. 

c. Starters shall be provided with thermal over­
load relay protscti~n. This includes tog~le switches • 

.Starters for motors 1/3 .i:-IP and smaller shall consist of a 
to::;;.~le t~rpe switch, unless automatic starters are called for 
on the drawin2s. 

Starters for ::not ors over 1/3 H.2, not requiring automatic 
operation, shall consist of ma _:net ic switch of the proper 
number of poles and shall be arranged for push-button 09er-
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ation. ?ush-buttons shall be of the type required and shall 
'be either mo1..mt0d in the cover of the starter or separ2 te, 
::is required. 

For automat:c operation, starte~s sh3ll be actuated by suita­
ble re~ulators, float switches, etc., v"lit~1 or without aux­
iliary push-buttons, as required. 

Unless otherwise required or specifically called for, 
starters shall be similar to er.~. Crt7006 .Series, of the type 
called for, and of equal staLdard of construction. 

23-17~ VlBfu'.l.TION L\T':IUlATl(·N: General: Vibration insula-
tion shall be o"f: the t: pe-c-c11ed fer on the drawirnrn and 
Jhall be fabr·ic._:_tc:;;d and inst8lled in accordance with the re­
commenda t io0s of the manufacturers. 

a. Vibration Insulatin~ Bases: ?or fan units, and 
other si:nilar a::iraratus, vibration insulation shall be ef­
fected by rneans of bases or pads usin;: rubber in shear as t~1e 
insulating medium. In the case of belt-driven fan units, 
a~d other similar apparatus, the insuleting base3 shall be so 
desi:;ned and of sufficient size as to acco:7ll.1odate both the 
fan, or other driven apparatus and the drivin3 motor. 

Jpecial insulatir.n a~ainst transmission of noise and vibra­
tjon s~all be ~rovided as called for on the drawings. 

23-18. '3JF•:_T -~'IP.L WO.KK: General: The sheet metal work shall 
compri.se -the duct work, filter casings, fan inlet chambers, 
and all other incidental work from the fresh air inlets of 
the supoly fans to the various openins'.;s for admission of air 
into tte ~arious rooms or portions of buildings, in the case 
of sup~ly systems, and, in the case of exhaust systems, from 
the exhaust hoods or other inlets to the discharge openings 
fro:n the buildin7. This work shall also i1~clude metal roof 
ventilators, together with all manually operated dam9ers 
requj_1·ed and all registers, grills, diffusers, bird screeno, 
louvers and all necessary supports, hangers, and other ac­
cess or ie s ir.cidental thereto. 

~beet metal work shall be of aluminum or galvanized sheet 
steel. Unless otherv>iise called for on the drawings, alumi­
num shall be used. 

23-19. WORKMANSHIP: All sheet metal work shall be so in­
stalled as to be cmmr.ercially ti5~1t, unless called for to be 
in excess of this requirement, and shall be put together with 
Fittsburg joints. 
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,<0ctan "1.Jlar ducts la.r :r0r· than 16-in.ch b1r 12-inch shall be 
stiffened ~y pa~eling-and by jo1n1n~ se~ticns tosether with 
standing seams. 'ihe sect1sus of s.:,1aller ducts shall be 
~ent ba~k at tbe ends and shall be jointed together with 
dl:·j_ve cleat;;i. Dl'ive c1eats shall be flattern~d after instal­
lation and shall have the ends bent over around the side of 
the duct. 

In all cases, corner ;Jieces are to be installed at all 
joints between duct sections. 

1~11 ducts and other sheet metal ':.rork shall be so fabricated 
and installed as to entirely eliminate noise and vibration. 

In a 11 case o whe:·e aluminum stra o han0.er s are used for support 
of due ts 1 they s~1a 11 be of sufficient ·-len~th to extend beyohd 
the bottom of t:-ie duct, not less than two (2) inches for 
ducts net over twelve (12) inches wide, and not less than 
three (3) inches for la:.. ger ducts, and these extended ends 
sr'all be bent horizontally around the duct, underneath, and 
hanzGrs shall be securely fastened to sides and bottom of 
duct by bolts or metal screws. 

Where shown on the draw1ngs, ducts supported by .111eans of 
trapeze han;:ers made of aluminum, structural an~-i;2.es or 
channels, as requiredJ with the necessary suspension r•ods, 
spaced as required. Jottoli1s of ducts shall be securely 
fastened to ansle2. 

Offsets, turns or branc'.1es in ducts of circular cross section 
sha 11 be mad.e '1r it h a minimum 11 inside'' radius of not less 
than the diame tel:' or width of the duct unless otherwise shewn 
on the drawin3s. IG the csse of i·ect;~.ngula.l:' ducts, elbows 
Eu·e to be square and branches shall be taken off at 45° angles 
to the width of tbe duct, using prefabricated, factory-made 
deflect1n3 vane units, with vanes or propar thickness to com­
renso.te for difference in areas so as to inaintain substan­
tially constant air velocit:es • 

.LTote that rivets, bolts, reinforcing angles, corner pieces, 
etc., shall be of aluminum for aluminum duct work, etc. 
iian:;ers and supports, if of different material, shall be 
protected against co,~tact with the duct, as hereinafter pro­
vided for. 

For all registers and/or grilles attached to sheet metal vvork 
or set in unplastered masonry walls or nartition3, provide 
ar.d in~ ta 11 tl1e necessary channel, or a lwninum angle f rarr1es, 
of suitable desi~n. In the case of walls or partitions, 
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frame:.'l shall be fastened by means of suitable screens with 
wa ter 1. roofed fiber ex pans ion s '.1ie lds, or plugs, ar:d sha 11 be 
SC installed that 3rille Or re~i~ter is held tight asainst 
the face of the walls, or partition, aLd cofers the joint 
between the frame and .:rta3onry. 

He,:::isters or -srilles shall be securely attG.cted to frames by 
r:eans of coun te rsu~ik hea.d cadmiun: pld. ted machine screws. 

23-20. \[y:i,>'I'S:. 'there indicated on the draw:ngs oil-fired· 
f·•1ess hall and Bakery equipment :3hall be Drovided with a 
se p~:irs. te vent pine of size and he i3ht rec ocraended by the 
n:anufe.cturer, but in no case shall tL1e top of vent be less 
t~1a~1 t\No (2) feet above the roof. Bach vent shall oe con-
structed of lo-gaucre 200 alULr..j_nura and shall be ccruplete with 
roof jacK, cap, "bre:ces, and z,uy wires. r.r~1e roof jack shall 
be r:..tt.3d to t~1e smokepipe and made ;rnterti..;)1t. 

23-21. PrtOTECr11 I01'! ./.\.'}AIN.ST ELECTROLYSIS: .:hcrever two dis­
similar ~ne ta 1 s £..re joined to 3,et her, as 'for ex amp le, aluminum 
and galvanized iron, they shall be adequately and permanently 
protectad against contact from each other in an approved 
wHnner. ~n such cases, the bolts, rivets, etc., shall be as 
used for the metal which 7:.rould frame the positive terminal of 
the couple, 1.e., for the aluminum-galvani~ed steel combina­
tion of the bolts, rivets, etc., snall be of aluminum or 
cadmium '->lated. 

23- 22. G.1'.um-:s OF Metal: The '.3auges of all 3S-l/2 H sheet 
aluminuin used in connection with sheet matal :•vork shall 'be 
as lndicated on the drawinzs. 

23·-23. VOLU:11E DAMPSRS: Volume campers shall be installed at 
eac.h branch of the duct s:·stem and elsewhere where shown on 
the Q.rawings and where required for the proper control of 
the flow of the air in both the supply and the exhaust systems. 

uhere shown on the plans and other'.7ise where required, these 
da.npers shall be in the form of deflecting da•npers, 01· split­
ters • ..:iplitters are to be of such size as to coinpletely close 
the branch duct, if necessary. Dampers shall be firmly and 
sacurely attached to spindles. 

Each of the dampers, except where special devices are required 
or called for on the drawings, shall be provided with an 
approved damper adjustL1g device. All adjusters shall be 
pro~erly and securely fastened to the duct or wall surface, 
as required, and to the damper. They shall be of such size 
and construction as to firmly hold the damper in position 
without oermitti~g it to vibrate or rattle. 

23-12 



23-24. AUTOM!-irI'IC dELIE.7 Ott 3ACl\L.1.A.Li''I' DA::PBRS shall be self­
closing,·ar·ra.n~ed so that air may be--ex~w.usted to the outside, 
but air cannot be drawn in or blo'"In in. Dampers shall con­
sist of aluminum louver lilades havi:-ic;;: axis near the toe of 
blade, a 11 mounted in heavy a luminun-frame. Louver shall 
not exceed 36-inches in length and not rn.ure ti1an 6-inches 
high. :Jhere clsmpe1• width is 31·eate1· than 36-inches the dam­
per shall have intermediate blade 3upporting member. 

23-25. FDE:I:Si2 Lii·JK DA'.1~?Lh3: At each location where re­
c:uired by the Codes and regulations of the ifational Board 
of l"ire Underv.:ri te1: s and/or b:r any other competent author­
ity havins jurisdiction, there shall be installed a fusible 
li'1k da1:1per or' ap:_Jroved type. i.djacent to eacb such damper 
there shall ~e provided a proper a~cess door with substan­
t ia 1 hL10e s and. catch. 

23-26. 0CfiEE:JS: Screens shall be installed in each location 
innicated on the drawings and at each sup~ly or return air, 
or vent, opening in connection with the suppl~ or the ex­
haust systems of vAntilation which j_s not otherwise provided 
for. 

Screens shall be of 1/2-inch mesh, and if feX'rous, of' No. 
12-gau12:e steel 'Nire set in a substantial channel frame. 
Screens shall be fastened in place by means of substantial 
hi.n::es and positive-acting, substantial catches. 

23-27. ACC~SS DOO.li§.: All necessary access dears shall be 
9rovide~ in f~n casings, etc. Doors shall be constructed 
of aluminu~ r,heet, braced with aluruinum angle, set in alumi­
num a~v~le frames, complete with binges and double latch fasten­
ings capabla of be5ng operated from inside as well as out-
s:;.de. All joints shall be close fittin,~ and airtight. Sizes 
of doo~s shall be as called for on the plans. 

'.23-28. r1i2TAL Roo:: V2NTIL-1.TO.KS: -- --·-
a. ~ravity Hoof Ventilators; 0hall be of the sizes 

indicated on the drawings. Ventilators shall be 20-gauge 
(.032) aluminum. They shall be complete with roof jacks 

"!hich shall be adapt3d to the conditions required. 

23-29. FLEXIBLE CONif.ECTION: At inlet and outlet of each fan 
or unless otherwise shown on the draY11iugs, provide and in­
stall a flexible connection of heavy asbestos cloth. Connec­
tions shall be at least six (6) inches lon3 and shall be at­
tached to aluminum angle frames on inlet and outlet of each 
fan a~1d to similar frames on duct or casing, by means of 
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aluminum bane., or collar, r:ttin:; over the end of the flex­
ible connection and bolted throu:;;h aluminu.n an2:le frame so 
as to clamp the asbestos cloth securelJ~ betneen the aluminum 
band and the an.gle frame. 

23-30. DUCT IrJ.3UI.ATI()H: All dehumidification air supply 
insulation ducts ~--1r-6a1 led for on plans or ordered by the 
~n~ineer, shall be covered w1th f iberous glass semi-rigid 
insulating board, applied to the duct with #lOxl-1/2-inch 
cadmium plated sheet metal screws with 1-1/2 inch diameter 
aluminum washero Screws and washers shall be attached 
close to the ed~e of duct for greatest support and not 
more than one sc:rew per· square foot of insulation shall be 
used. After insula t irm is in place anc. secured to duet, two 
coats cf a white oil base paint shall be applied to the 
exte1,ior .:ii.de of the insulation. Paint shall be used with­
out thinne~ added.. 

83-31. FLB..sr-:rcw:3 sL--iall be furni.~hed e.nd installed for all 
ducts end vents passing through roofs. Flashing and co~nter 
flashing shall be 24-gauge aluminum. Joints in each flash­
tng a hall be made waterproof by soldering but there shall be 
no soldering between the tv10 flashings. 

23- 32 AIR OUTLETS: 

a. Grilles and hegisters: Supply and exhaust 
:rilles and resisters of the sizes indicated on the drawings 
shall be installed. Unless otherwise indicated or speci­
fied, supply grilles shall have 1/2-inch wide vertical ed­
justable bars in front and horizontal adjustable louvers 
behind. Where indicated or specified, sUPDly grilles shall 
also be 9rovided with adjustable extractors or volume con­
trols. 'I'hese shall be key operated, unless otherwise indi­
cat3d. ~xhaust or return grilles shall be of the plain 
latcice design. All 5rilles and registers shall be substan­
tially constructed of steel or aluminum and shall have angle 
frs.mGs with felt saskets as called for on the drawings. All 
srilles and registers shall be painted with factory applied 
E. luminum pa int. 

b. Ceilin~ Diffusers of the sizes indicated shall 
be installed. 411fiey shall be factory made and of a type caus­
in5 diffusicn of small streams of air set at opposing angles. 
There shall be no objecti~nable noise in a quiet room with 
outlet velocities as hi~h as 1200 feet per minute. Where 
indicated the diffusers shall be combination supply and re­
turn. ~ach diffuser shall be provided with a ceiling flange 
and unless otherwise specified the finish shall be aluminum. 
All diffusers shall include an adjustable volume control. 
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23-33. SPECIAL i-IATEf·U..AL FOlt DUC'l' CCl1~.JlRUCTIC'N FOR SCIEN'rIFIC 
STRUCTUnES:-- -·~ ----

a. F'lexible i'IetJ.l Tubin.g shall be £.ir ti:rht under 
moderEte pressure. Tubin38hall be constructed of galvanized 
steel and shall have asbestos packed jointJ. Tubing size 
shall be as indicated on the drawins:s. 

b. Li3t!_L~·t all_Stee l._P~ where indiea ted on the 
drawings sh.all be constructed o:' 10 ~au3e 3E-lvanized steel. 

c. Sea:nless and Welcied Steel Ji_pe shall conform to 
American Standard specifications for seaillless and welded 
steel pipe and shall he the size and schedu~ as indicated 
on the drawings. 

d. .Q.iE on Flanc<:es shall be !'org:.3d steel with 125 
pound or 130 pound American ::itandard dr llling. 2ize and 
flange drillin3 shall be as indicated on t~e drawing. 

e. Weldin,-. i\Teck Flan:;es shall be 300 pound forged 
steel of the size indicated Onthe drawing. 

f. Elind !''langes sLall be the proper size and rating 
to mrttch the m'ltins flanges as indicated on the drawings. 

g. ·Nall 
fla::-i'Se or flange 
on the erawir:.. rs. 
pou11d drilling. 

Fitt in~s sha 11 be cast iron flange and 
and spi3ot of the size and type indicated 
Flan;es shall be American Standard 125 

h. Butterfly Valves sl1all be 1N .s. li.Ockwell, or 
approved equal, normally open, with solenoid trip valve for 
operation on 110 Volt, 60 cycle current. Valves shall be 
constr·ucted of cast ircn suita';Jle for high humidity salt air 
at atmospheric temperature~ but not to exceed 150°F. Leakage 
shall not be over 1/2 of l~. Valve flange drillings shall be 
125 pound or 150 pound American Standard as indicated on 
the drawings. .•larking pressures shall be as indicated on the 
drawin3: and shall be legibly marked on each valve. 

23-34. CI£ANING: The outside of all ducts shall be wi~ed 
and brushed clean so as to remove all dirt, grease, and rust 
before any insulation or 11a int in 3 is c'l.one. The inside of 
ducts shall be thoroughly brushed out and all refuse removed 
before painting is done. 'rl1e exposed parts of equipment 
shall ce cleqned, oil and grease removed and the bright metal 
p&.rts left clean and polished. 
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23-35. OPEJ.iAT lei~ JU'JD ;'M.HiTf<~UALC S I~" S'l\1.UCTlJHS: ?r in ted jn­
titruc Gions coverfwr tfie Of)'31'8tl0ll and maf1:t·e-nance Of each 
item of equipment shall be post,3d at locations desi~n9.ted 
by the Cont1·actin5 Off}cer, the services of. a COl!l[letent en-
3ineer shall be provided for a p3rio6 of not less than one 
day to instruct a re pre sen ta ti ve of t~1e Go 11e1·nment in the 
operation and mair.1.tenance of the dehurnidif1catiln and l:'e­
frig9ration syst~ws. 

23-36. TES'l1 IlD ;1.FL C.i:-IAhGii'VL .i:'E'titin-:;: T'1.e Contractor shall 
test allrefrTg'3r-ent ___ ;;.fping for leBkswi th 150 pound air 
pressure. ~fter ell leaks have been eliminated, the system 
ab.all be tnoroug'i.ly blown out an6. all scale and foreiyi. 
.ile.te:ri::.l removed. Tt1c air shall be evocuated and the oiping 
cie hyJro. ted after 1Nhic ~1 it shal 1 be tasted w~ th 11 Freon-J..2" 
Ga2. ~he tests shall conform to A.S.R.E. Test Code for re­
frige::.·atin:; systems, and to the satisfaction of the Con­
tracting Officer. 

a. Char'!'.j_ng. The refric;crating system shall be 
char3ed witha-fUJl-operating chare:e of 11 Freon-12i1

, as in­
dicated or specified. Should any or all of the initial 
charge be lost t hrou~h leaks, defective materials or work­
ma r..ship, the system shall 'be fully rechar~ed. 

2Z-37. R.3rt~~-TL;G A~iQ...A.P..<l.~~'f'fl1JJ:_ '11 he Contractor shall regu­
late all apparatus a;id equip:aent so as to accomplish the re­
sults set forth herein. ·rhe CoL1tractor shall also adjust 
all dampers and volume contl·ols so as to proportion the air 
distr;1bution in accordance with the air quantities shown on 
the .Jru•:vLv:~:::. 'l'he static resistance set forth in this spec­
:i.f ica tion have been carefully computed but may not be the 
sarr.e 8s th3 resistances actually devaloped on the job. 
Therefore, j_f it becomes nacessal'y to chan:;e the fan speeds 
in order to get the required air quantities, the Contractor 
shall :make such changGs, in the presence of the Contracting 
Off ice1· and with his G.fl f.,roval. 
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sEc·r::ol'T 24 
..... - ~ -·- --- -

24 .0 1. GENE~tAL F3q'J:1B.E~,Gili'TS: 
-----~ ..... ~- - - -
:i.. I~ei9~k__E~_y.e].'_~-~ b;J7 this secticn of tha speci­

ficeitions co:isi.sts in furnishL~:-.: all labor, materials, tools 
and equ ior.'en t req ulred for the cons-i:;ruct ion of all sanitary 
se;,rnrs, ir.cluding appurt3nant structures anC:. branch sewers 
to ~cints of cormecl;lon <vith the buLi..din3 c_rains, al.l as 
sho1"rJ. on tre drawi·1gs or required. for the wor:{. 

b. if~-~c_1_g_~_an9_E~c_kf.ill:r:.s_shall conform to the 
11 j"l.l:·thw·)r·l~ for utilitias'r section of thGsE specificationa. 

24-02. T•"AJ.:~.-t:c~.Ls: Exc3pt as othe!"vise shown on t'.1e O.raw­
L1.£s or ·hereir:aft"e:.:· specified, materials st.all be as follows: 

a. VitrU'j_ed.:._c·~-..P~e ___ an.?~..f_?:.~tin~\~ shall be bell 
9.nd spjc;ot type standard stre:l.gth clay sewer pipe of sizes 
aric:1 ty9es of fittings called .Lor, a.cio s'.1all be in accordance 
with A.0.'I·.:·11. Desi3nation C 13-4'±T n~tandard Strength Clay 
Sewer Pipe. tt 

b. Q..orruq:ated metal oip_E},2._n.£__fi~l.!l!i.! where shown for 
sa:-ii tary drainage or se'·vaze disposal, shall 'Je of sizes and 
typ"'s called for, and s~1all be 16 ~au:e, galvanized iron, as­
bestos oonded aouole as;::ihs.lt dipped, sll;1ilar and equal to 
0 Armco '1 

• 

c. C~!-2:F~_oil EU?_~~nd fitti~ shell be of 
sizes an.Ci type.:;i called for anu. shall be in accordance with 
laderal Specification No. ~ri-P-401. 

d. ?:r:efabricated seaer manholes shall be fabri­
cated of corru0ated galva-nize(f""iron;-a.Sb'estos bonded double 
asphalt dipted, and shall be of sizes called for. Each 
mauhole shall be equipped with a cast iron ring and cover, a 
galvanized iron ladder, and all required clips, bolts, nuts, 
etc., required for installing manhole and accessories. Man­
holes, covers and ladders shall c0nform to Specification 
Ho. H.N-9B-503 a s contained in .A:;_oe ndix ii h 11 to these spec i­
f ica tions. 

e. Floor drains shall be cast iron with spigot type 
outlet and brass strainer, and shall be similar and equal to 
11 Josam .No. 3041

'. 
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f. Plu;:i:s and ~ sball be of sizes shown or re­
:iuired and shall ;Je cast iron. ~1 1i..;.gs and caps shall conform 
to the American i1iater .~orks Association Standard Specifi-
cB t io.is and sha 11 te s irr5111• to ·' C lc-v' 1 Type F-600. 

g • .!.To_:in-UaCl..:{irili shall be jute, 08.i,{ura or hemp of 
suitable approv9d type2. 

h. i.iorta1·L- concrete and :forms used in the work shall 
conforrr. to -she--oro.visfor:s o-r'-tL~·; -,.Concrete and Form 'Nor·k" 
section of these specificaticns. Concrete an6 mortar pro­
'ortiordng shall be as direct2d ~1y the Engineer. 

a. All ")iDe sh2ll be laid up grade from structure to 
structure 1n1 .:.tio·ur·b"·:r·e·a·ks -iJ.1(1 ~·,,,i"t'h- socl{9t ends up grade • 
.:'cundat5-on for '.Jii'e shall be firn1 £.nd true to line and grade 
~ith uniform bear~ng under full length of pipe barrel. Note 
st ipula t ioJ.1s re sBl.'din3 bottom of trench for clay pipe as 
contair..ed in the "Sarthwo.!'.'k for 1Jtilities 11 section of these 
s pee i t,ica t ions. 

b. As ~he wor_l~_.P-r.'2£!~~~~' the interior of the pipe 
8~all be cleared of all dirt and superfluous ~~terial of 
any descriptiori. iVhere cleanin~ after laying is difficult be­
ceuse cf small oipe size, a suitable svi:ab Ol' drag shall be 
ke::it ~n t~1e pipe and pulled forward past each joint immed­
jately after jo~nt1n~ has been com9leted. 

c. frotection: !Jalking Ui on or disturbing pipe in -- -·-·-,---:-any manner aft0r joint Nork is completed ':,rill not be per-
mitted. Ooen ends of 9ipe shall be closed with loose fit­
ting stoopers whenever work cease~ and alHnys at openings 
to !Tlar..hole8 a:-id like work. Trenches shall be kept free from 
v:ater until the 0ipe joint in2: material has set. 

~4-04. f\LJ..CNrt.EHT :.1\11 lines shall be laid to true line and 
~rade. Before backfillin3 proceeds, each section of lines 
E"hall be tested for trueness by means of reflection on mirrors. 

24-05. BRJ..NCH CONNBCTI0,1JS: 

e.. "Branch connections 11 shal1 be interpreted to 
mean branch sew·ers laid frori:rii'ain sewers to points indicated 
on the drawin7s to which se~er service is to be connected. 

b. Branch connections shall be constructed on an 
unyieldins fouadation trae to line and on a straight grade 
from the ma in aev:er to the upper end, unless otherwise 
directed. 
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c. ;;Y11 ilranches for bra1 ... cn connection llnes shall 
be placed vhere~_r1dfcrited, ard e:.cept v'here otherwise shown 
or directed shall be a n:inimu.n dista;:1ce of :'ive feet away 
from structures. Branch cornec ~ion sevver l:l..r ... es shall be 
join.1ct to 11 Yli branches by eighti:1 bends. Upper end of branch 
connection sewers shall be ti~~1tly closed 'ilJ.th a suitable 
stopper. 

d. Cutt:tn&r into p~_pe for co.mectio~1s shall not be 
done exca;_Jt ~sr~ecia:. cas,:s approved by the Sn ~ineer. 

24-0d. JOI~TI~G: ----· .. -·--- -· 

a. 'IQ.~-~-lill. of tbe joinin:$ pipe shall be entered 
firmly a3:,'11nst tl'e base of the bell Jocket and centered by 
calking t:1e gasket frorn the 101~1er part of t[~e bell to the 
top, The 2uint stall than be carefully filled i;Jith '.)Ortland 
cement i.nortar, v,1ell rammed in by a Nooden calking tool, then 
over filled and left v1ith a smooth wiped or troweled bevel • 
.;oint racking material shall be employed when connecting 
clay ar_d cast iron pipes, and at other joints as directed. 

b. Suoerfluous materi9.l inside the pipe shall be 
re.1.noved by a·-s\!iab -;-In the -eveDt that mortar ma.y sa 3;, run 
or be washed out before setting, a suitable bandage shall 
be used tn hold the mortar in place 3S directed by the 
Sn~ineer. 

c. Al~,j_oints~ snal:!-,.be _y~at~_r ti d)t and any leaks 
er defects shnll be imn;.ediately l:'eoaired. Any pipe which 
has been distur'ued after being laid shall be taken up, the 
jcints cleared and the pioe properly relaid. 

24-0'/' i'Ii->.NHO~~: _.., __ 
:i. IYianbola s shall be c0Estr~.1cted where shown or as 

r·equi1·ed for the work. Manholes shall coasist of sL1eet 
metal sl1ells with cast iron covers and shall be set in a con­
crete base. Ladders, as hereinbefore s:::ecified, shall be 
sectU·ely attached to the manhole frame, shsll be not less 
than 14 inches wide and of sufficient len~th to provide 
easy access to the manhole. · 

b. The iny~t channels may be formed directly in the 
concrete of the manhole base, or may be constructed by laying 
full section sewer pipe throu~h the manhole and breaking 
out the top after the surroundin . cor.crete has harde1:.ed. 
'The invert- channels shall be smoot:1 and semicircular in shape 
and shal 1 co,1form to the inside diameter of the adjacent 
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sewer sect ion. Chan.ie s in direct ion of flow shall be made 
With a !"lfilOOth CUl'Ve Of as large :eacius as the size Of the 
mar:.hoJ a will permit. Chan -:es in size and i:rade of the 
channels sha 11 be made c.;radua lly and e~.renly. 

c. The floor of tbe manhole ba2e outside the channels 
,'3Lsll be smooth···ar~d--s-hPll slope toward the channels not less 
than one inch per foot, nor ~ore than 2 inches per foot. The 
free clrop from the invert of t[1e inlet pipe to t~1e invert of 
the outlet pipe shall be as indicGted on the drawings. 

24-03. C.ilild,TOlYI'3 s'.'lall be placed where indicated or required 
by En:ineer:- CleT.nouts shall be formed of 0 Y11 branches, 
placed in position aa directed, and shsll be tightly sealed 
~5th suitable caps. 

24-09. COKhU'.JATED METAL PJ..PE: ·----· -------
'.3.. Material: Col"rugated metal pipe shall be as 

spec u· ied in para graph 24-0~ b, preceding. 

bo Handlin~: Plank skids and rooe slings shall be 
used in unloading pioe or in lovrnring into trenches. Care 
sh.:ill be tnken to avo:i.d dropping pipe or drag?;ing pipe over 
abrnsive suffaces, so as toavo:i.d inju17 to protective coating. 

c. Pine Layin_g_;_ 'l'he stipulations regarding excavating, 
backfilling and sha)ing of trench bottom for clay pipe as 
co"1tained in the tt-sarthwork for Utilities 11 section of these 
eoecifications, shall here apply. 

d. ~~;:e s~l be laid with lon3itudinal seams at 
th-e sides or quarter points, never at the too and bottom. 

e. Couplings; Coupling, unless otherwise directed 
shall be by TI:i'Gane of wa tert i ·:ht band couplers and rods. The 
u3e of band couplers does not involve overla91:.ing the end 
corrugations of pipe sections. Bands shall first be slipped 
over the end of one pipe section; the adjoinin:.s length shall 
tten be brou3ht to within an inch of the first length so that 
~ipe and band corrugations match. The band shall then be 
oDened, and slid over the joint, and tightened; being tapped 
lightly at the same time. Caulking material shall be 
placed between bands and pipe. 

24:-10. OUTFALL SEvifE:RS: Outfa 11 sewer sect ions re quired to 
be placed under water shall be made up in the required 
length with the discharge end tightly capped. The section 
stall then be floated into the desi~nated position, the cap 
removed, and the pipe allowed to sink into place. 
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24-lJ.. 'l'T~STS: i,ver~r pr'3caution shall be taken to insure 
that compTete'd s12:wer linos ara J..eak-)roof. Contractor shall 
ts st sect lens of sew Al:' s bAfore bacKf i 11 ing; whsn and as 
directed. If, in t[1e op:i..rdcn of th0 En~ir:..ee:.. .. , ins:_Jection 
and/nr tests inci1cc.lte exces::iivc inf lltration, such sections 
of sewers shall be tEiken up and rela:Ld to tee satisfaction 
of t'-_s ~n:ineer. 

2 1±-l~, -~~.:.COrl:r:l f'RAn.:c;.s: As provided in Part II, O::.pecial 
Concl:1_t10:1s-;--tt1e6ontractor s~-illll maJ..ntaL1 in --ood condition 
a ~·~1· ~.le 1;.;e set of sewer d1·e.w in-~s, u:oon wc1:.ch shall be drawn 
any ~nd all work w~~ch is installed differently than indi­
ca tec OJ ~he drawin~s. 
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SEC1l_O~T ~5 

FRESH Al-ill SALT WATEH DISTRIBUTION SYSTEMS 

25-01. GENERAL r~rC.,'J1TEI ENTS: 

a. Tl1~o~k cov~~d by this section of the specifi­
cations consists in furnishing all labor, materials, tools and 
eq1 inmE'lnt requirAd for the construction of fresh e.nd salt 
water cistribution systems, including building service lines, 
all as shown on the dra~lngs or required for the work. 

~. Excavation and backfilling shall conform to the 
"Earthwork for Utiltti.es 11 section of theose specifications. 

25.02 J'li.\'J1P11.LAJ,S:_ B:;~cept as otherwise called for on the 
~rawlngs or ~era~nafter othArwtse specified, materials shall 
be as fol lov,;s: 

a. Asbestos-cement ni~e and coupl1n~s shall be in 
accordance with Federal Suecification No. SS-P-351 for Class 
150. Couplings shall be pipe manufacturer's standard with 
rubber ring type gaskets. The ntpe shall be finished with 
plain ends machined to receive the couplings. 

b. Cast iron pipe shall be in accordance with 
l!'ederal Spec if ica t ion No. WW-P-421; Pipe; Water, Cast-Iron 
(Eell and Spigot) Cl~ss 150. 

c. Cast iron fittin~s. All cast iron fittings in­
cluding elbows, tees, wyes, reducers, etc., for salt and 
fresh water distribution shall conform to the American Water 
Works Sta!1dard sDecification for Class 150#, and shall be 
al 1-bel 1 type. 

a. Steel pipe shall be in accor~ance with Federal 
Specification No. Wv~-P-406; Pipe; Steel and Ferrous Alloy 
(For) Ordinary Uses (Iron-Pipe Size), Class A. Pipe shall 
be black or zinc-coated as called for. 

e. Concrete nioe used to form salt water wells 
at the salt water pumping stations shall conform to A.S.T.M. 
Desi~nation C 75-41; Reinforced Concrete Sewer Pipe. Pipe 
shall have steel lonrritudina.l and circumferential.reinforce­
ment and shall successfully withstand a "D" test load of 
1,000 under the (3) edged bearing test prescribed in the 
foregoing Specification. 
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f. Corrugated Metal pipe and fittings forming salt 
water intake lines t~lt ·:1ater wells shall be 16 gauge gal-
5anized iron, asbestos bonded double asphalt dipped, and shall 
be similar and equal to "Armco". 

g. Plugs and caps shall be of cast iron, shall 
conform to the American Water 1iiiork~ Associat:.on Standard speci­
fications, and sh~ll he similar to "Clow• Type F-600. 

h. Valve b0x cans and casings. Valve box caps 3hall 
be of cast iron, Leavy cuty, street type, long body, with cover 
c.'lesi3nated 11 :Liv. 11 for fresh water and 11 S.W. 11 for salt water; 
find shall oe simile.r and equal to Alhambra Foundry Company 
Series Fo. 29601, C as in.r;i;s shall be 10 gauge eral vanized iron. 

i. Q~st ircn flanged fittings, including elbows, 
tees, reducers, etc., sba11 conform to American Standard 
(B-16.1.-1948) for· Class 125# including drilling. 

j. Flan~es: All flanges shal 1 be forged steel 
uelded, slip-on ty~e with flat face and shall be in accordance 
with A~erican Standard (B-16.1-1948 for Class 150#, drilled. 
Flanges shall ~e similar to Crane No. 554. 

k. Joint Compound: All joints for fittings on 
salt or fresh water oressure lines shall be compounded sulphur 
joints. Joint compound shall be "Jiydro-Tite" or approved equal. 

1. Flan~ed Couplings for pressure lines. Flanged 
coupli_ngs for fresh or salt water pressure lines shall ccnaist 
of two (2) steel flanges, a middle ring of specified thickness 
nnd length, two (2) rubber gaskets, and the necessary bolts and 
imts. The r, oupling sha. ll insure permanently tight joints under 
reasonElble conditions of expansion, contraction, shifting and 
other trench conditions. Couplings shall be similar and equal 
to Dresser Style No. 38 or Baker Com~any. 

m. Screwed fittings shall conform to American 
Standards Associ~tion (hereinafter referred to A. S. A.) speci­
fications for standard 12571 fittings, pipe threads to be 
American Standard. 

n. Copper piue and fittin~s. Copper service 
pipe shall be seamless cop~er pipe suitable for use as under­
ground service connections. Pipe and fittings shall conform 
to Federal Specification ro. H·d-T-799 for Type "K". Fittings 
shall have I.P.S. threads. 

o. Special unions. Unions for couol1ng copper 
tubing to threaded fitting:s shall be brass, copper pipe to 
male I.P.S. threads, And shall be similar and equal to Jones 
:tJo. J-1531. 
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p. JIJTachine bolts and :iuts: Machine bolts shall 
be threaded American standard and shall conform to A.S.A. B l 
specification for cold rolled steel. Nuts shall be hex nuts, 
machined, end threaded to suit bolts. 

q. Gaskets shall be 1/16 inch thick sheet asbes­
tos, full faced gas~ets suitable for use with 125# flat faced 
flanges and shall be "Du;.-!.8.bla" or anproved eq~.ul. 

r. Se~vice clamps: All service ciamps shall be 
brass service saaa1es, tapped with standard pipe ~ize threads 
to s5zes designated or required, with two (2) flat bronze 
straps and rubber gasket. Clamps shall be designed to fit on 
asbestos-cemen~ pin0, Class 150#. 

s • 
salt and fresh 
and outlets of 
to .Tones Jarr:es 

t. 
shall be brass 
copper• outlets 
equal to Jones 

25,03. VALVES: 

Br~nch water con~ections: All branches for ----water connections shall be brass, with inlets 
sizes designated; and shall be similar and equal 
Comoany, Type J-1601. 

Corporation stops: 
with I.P.S. threaded 
of s;zes designated; 
Type J-1505. 

All cornoration stops 
inlets and copper to 
and shall be similar and 

a. Gate Valves: All gate valves, flanged or hub 
en~s, shall be iron body, double disc, brass trimmed, con­
forming to the American 1:/ater \Jerks Association (A.W. VJ.A) 
Standard speciflcations for 150# Class. 

b. Check Valves: All check valves, flanged, or 
hub ends, shall be cast iron body, swing check valves, brass 
trimmed. Hub end valves shall be Class "D" and flanged end 
valves shall be Amertcan Cast Iron flange, conforming to the 
Code for Pressure Piping, American Standard specifications 
(B-16.1-1948) for Class 125#. (Hereinafter referred to as 
"Americm Standard"). 

c. Foot Valves shall be cast iron body, brass 
disc, brass trimmed, with basket shaped brass strainers, 
fl an gee dr! lled for Ar er icEn S te.ndard Vertical Type; and 
shall be similar and equal to "Clow" F-:3044 or Crane No.395-1/2. 

d. Air Release Valves: All air release valves 
shall be screwed type, without vacuum breaker, heavy cast 
1ron body, extra heavy co~per float, bronze trimmed, similar 
and equal to Rensslaer #371. 
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e. ~Ie.gnetic ,lalv~~ All magnetic valves shall 
operate in cold salt ·water at a niaximuin pressure of 40 p.s.1.; 
valves normally clos8d with electric contacts normally open. 
8hall be for pipe size (l" I.PoS. ), coil voltage 115, coil 
size 300, and siniilar and equal to Mercoid (K-15-3). 

f. Globe and Needle Valves: All globe and needle 
valves shall be scre~ed braas ijalves conformi~g to American 
Standard specifications for Classes 125# and 150#. 

25-04. FLOATROLS: All floatrols shall be single float opera­
ted, with sequence control for pumping into and out of tanks. 
Parts shall be similar and equal to the following: 

a. Case shall be machined cast aluminum inclo3ure, 
rustless and non~corrosive. 

b. Shaft shall be stainless steel. 

c. Be~ri~ sha1.l be Cr...risler ol.let bearings. 

d. Gears shall be totally inclosed dust?roof, cut 
gears of the correct ratio for operation of float within 
l:mits descriced herein. 

e. Carrs shall be durnlumlnum tripping cams with 
staln:ess steel---rotlers and hardened set screws. 

r. Float shell be (4-1/2" diameter) ceramic 
float suspended from a stainless steel tape, float to h£Ve 
sufficient weight to prevent tape from sticking due to acoam­
~ation of salt water impurities. 

g. Travel: The total float travel between high 
and low level shall be (3 1 -011 

), switch shall be moisture­
-proof and fungus-nroof for operation at two (2) levels. 
Switch ehall be siLnilar and equal to Automatic Jontrol Company 
Ty-pe SW-2. 

25~05. AUTOI.i:ATIC AND PROPORTIONAL FEED APPARATUS: Automatic 
and proportional feed apparatus shall be in accordance with 
specification No. HN-9B-504, as contained in Apnendix 11 A" to 
these specifications. 

25-06. TANKS: All elevated water tanks for salt and fresh 
water storage (capacities 100 to 1000 bbl) shall be of bolted 
steel construction in accordance with U. S. Navy, Bureau of 
Yards and Docks Stock No. 2871-59. The engineer may approve 
the use of available tanks located at the jobsite if they are 
suitable for the use intended. 
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2 5. 07 • WATEFt SUPP LY Pl.a rps : ·;fat er supply pumps s he.11 be of 
types ancr-capa.cfties as-called for in specification No. 
HN-9B-502 as contained in .Appendix "A" to these specifications. 

25. 08. CE!fi1RIFUGAL PU~:ps she 11 confo1•m to spec ifice.tion No. 
E'N-9F-505 as contained in Appendix "A" to tllesa specifications. 

25. 09. FIRE PUl'lPS s hal 1 be in aecordance with specification 
}To. 1PJ-9CDE-506 for "Semi-Portable Gasoline Engine Driven Fire 
Pumps" as contained in Appendix 11 A11 to these specifications. 

25,.10. FI~E HYDRANTS: All fire hyd...,ants shall be Cal iforn:te. 
type with one - 2-172"" and one - 4-1/2 11 hose outlet, with 
6 inch inlet; anJ 30 in ch "bury" fer cast iron pipe. All 
threads shall be "t-:rational Standard th:'eads. Hydrants shall be 
tapped for 211 pipe connection in top with plug. Hydrants 
srall be similar and equal to Greenberg #75. 

25-11. ~RESSURE GAUGE DIAL: All pressure gauge dials shall 
be standard 4-1/2'' diameter with dial readings from 0 to 60 
lbs. Dials shall be similar and equal to Crane #160. 

25-12. PRESSURE CONrROL SVJITCH:.<;S: All pressure control 
switches shs.11 have an ope-1•ating range from C' to 35 p. s. 1., 
a pipe size of 1/4 11 I.P.S., with electric contacts normally 
closed. Unit shall ~e in a moisture and fungus-proof case for 
operation in tropical locations, and shall be similar and 
equal to Mercoid No. DA-21. 

2E-13. WATER DISTILLATION UNITS shall be of designs an<i 
caoa.cit:ies as specified under S'9ec1fication No. HN-9H-501 
contained in Anpendix "A" to tl1ese suecifications. 

25-14. TURBO-FLO PUMP (For Location 11 L11 only). The turbo­
flo pump shall be a 13.5 G.P.M. capacity, complete unit. It 
~hall have a horizontal self-priming 125 foot head mounted on 
a si1itable channel iron base, with flexible couplin& to a 
1-1/2 H.P. electric motor (Squirrel cage type), 220/440-volt, 
3 phase, 60 cycle, 1750 R.P.M: 220-volt double pole automatic 
pressure switch, check valve, cleanout strainer, pressure 
gauge, automatic air pump and water level control. Unit 
shall have a galvm ized steel welded tank 36" diameter x 72 11 

high, designed for 75# working pressure. Pipe and fittings 
to connect between pump and tank, with pressure switch set 
for 35# cut-in and 50# maximum cut-out. Tank capacity shall 
be 315 gallons, shall be vertical type tank complete with 
inlet, outlet, pressure gauge and air control connections. 
Unit shall be simil8r and equal to Series 9000- Fi:s.9100 -
Deming. 

25-15. COMBINATION MAGNETIC STARTER (LOCATION 11 1" ONLY): 
CombinatIOn magnetic starter shall be line voltage type, with 
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a circuit breaker 220-volts, 3 nole, size "O", shall be bi-~r. 
metallic type w:t th ~hcrmal elements NEN'.A - lA and gasketed 
inclosure. Starter she.11 be Square "D" Company Cle.SR 8538, 
type Q.RAS-1, or equal. 

25-16. 3IZES ALD TYPES: The sizes and types 0f t:t:e fore­
going materials and ec;ui;?m1'3nt shall be as· showel on the draw­
ings !or the several locat~ons. If types enc sizes of mater­
ials ere not shown, the Contractor shall furnish and install 
at such locations T,ateria:..s and equioment equal to that pro­
vided for similar installations. 

25-17. MORT.AR, COFC~B'I'E A~'D F'OS.MS used in the work shall 
conform to the nrovts :_ons of the "TrConcrete and Form Work" 
section of t~ese specifications. Concrete and mortar ?ropor­
tioning shall be &s directed by the Engineer. 

25-18. SAi..T ,{f'~TFJl IiISTRIBUTION SYSTEI.18: Except as other­
wise st.own c:n the ·crawings for the several locations, the 
portion of the Salt '•Nater Distribution System covered by 
this section of tbe specifications shall include in general, 
for each location, (1) the installation of the salt water 
intake line from the source of supply to the Salt Water 
Pumping Station, (2) the installation cf the ?iping and equip­
ment at the Salt Water Pumping Station, (3) the installation 
0f the salt water supply line from the Salt Water Pu.111ping 
Station to the Power and Water Distillation Plant, and (4) 
the installation of the salt water lines from the Salt Water 
rumpinc- Station to thA various structures, and including the 
elevated storage tanks, fire hydrants, and connections to 
buildin~ services. Pipe lines and appurtenances and equipment 
shall be of dimensions and Materials and in locations as shown 
on the c~awings and as hereinbefore specified. 

25-19. FRZSH 'NATER .uL.1TRil3UTION SYSTEl'S: 

a. Except as otherwise shown on the drawings for 
the several locations, the ,ortion of the Fresh ~ater Distri­
~ution System covered by this section of the specifications 
shall :l.nclude in general, for each location, (1) the installa­
tion of the line for the Power and Water Distillation Plant 
to the adjRcent reservoirs, and installation of the reservoirs, 
and installation of t:O.e return line to the Power and Water 
~istillation Plant, and (2) the installation of the fresh water 
distribution lines fr0m the Power and Water Distillation Plant 
to the various structures, including the elevated storage tanks 
and connections to the building services. Pipe lines and 
anpurtanances and eq11ipment she.11 be of sizes and materials 
and in locations as shown on the drawings, and as hereinbefore 
specified. 

b. The installation of piping and equipment at the 

25-6 



Power and Water Distillation Plant is described under Section 
20 of these specifications. 

25-20. PIPE LAYING - GEHERAL: 

a. The full length of each section of pi?e shall 
rest solidly upon tlle pip-e bed with recesses e.AcavaS~a to 
accommodate the bells, joints and couplings. rhe work shall 
conform to all previsions contained in the "Earthwork for 
Util-tt1es 11 section of these specifications. 

b. Any section of pipe that ia disturbed in any 
way after· layin~ shRll be taken up and relaid. 

c. The interior of the pine shall be thoroughly 
cleaned of all foreign ~attar before being lowered into tbe 
trench, and sha 11 be l:Bpt clean during the laying operations 
b] ~eans of plugs or other approved methods. 

d. T:1e pipe shall not be laid in v1ater..t.. or when 
trench or weather conditions are unsuitable for the work, 
except as approved by the Engineer. When work is not in pro­
gress, open ends of pipe and fittings shall be securely closed. 

25-21. CO~R~GATED METAL PIPE: 

a. All relevent provision.a contained under the 
heading 11 Corrugated Metal Pipe 11 of the 11 Se.nitary Sewers" sec­
tion of these specifications shall here apply. 

b. The salt w~ter intake line shall be incased in 
rjp rap matertal or oth.erwise secured and protected as direct­
ed by the Engineer. 

25-22. ASBE5TOS-r=MENT PIPE: 

a. 'Material; Asbestos-cement pipe, shall be as 
snecifted under heading 25-02. Pipe couplings shall be pipe 
man~facture~'s standard or steel flanged as called for. 
Fittings shall be cast iron. 

b. Eandlin~: Care shall be taken to avoid dropping 
pipe when unloading or placing in trenches. In transporting 
pipe, boards shall be placed between pipe and chains or load 
binders. Pipe shall be carefully examined before laying for 
bruises or cracks and scratches or chips on machined surfaces, 
and such oef~cts sh~ll be repaired or dameged sections cut out. 
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c. Pipe laying: ~here selected backfill material 
can be firmly tamped under the entire length and up to the 
horizontal diameter of the pine, wooden blocks may bo used as 
temporary supports to provide space between pi~a and trench 
bottom to facilitate installation of couplings. As \;he back­
filling and tamning progresses on each side <-'f ea.eh wood block, 
it may be removed and used again. As an alte~~ate ~ethod, 
holes approximately three times the length of the coupling may 
be dug under each pipe joint, the balance of the pi~e resting 
in contact with the undisturbed soil. 

d. ~ufacturer's standard counllng3: Rubber 
rin~s and cement sle~ves shall be placed on the pipe end in 
accordance with t~e 3anufacturer's direction, the sections to 
be joined properly aligned, and the sleeve pulled over the 
joint by a "puller" device of a type recommended by the manu­
facturer. 

e. Cutting of pipe shall be done with a carpen­
ter 1 s rip handsaw and mitre box, or with a nower saw with a 
carborundum blade. Cut 19.:;ds shall be machined to the required 

tolerances. 

f. Fittings: Pipe shall be furnished in straight 
lengths only and fittings therefor, as hereinbefore specified, 
shall be cast iron. Joints at fittings shall be made up with 
packing and sulphur jointing compound. 

g. Service Connections: Service connections 
shal 1 be )"'"1.ade by means of cast iron tees or by dr 11 ling and 
tapping directly into pipe and installing cor?oration stops, 
as called for on the drawings. The size and arrangeri1ents of 
multjple corporation stons shall be as detailed. Drilling 
for multiple corporation stops shall in all cases be staggered. 

25-23,· CAST IRON PIPE: Cast iron pipe and fittings shall be 
of sizes and types called for on the drawings. Pipe and 
accessories shall be handled in such manner as to avoid damage 
to pipe or pipe coating. Material shall be carefully inspected 
before being installed and defective pipe or fittings shall be 
rejected. 

25-24. STEEL PIPE: Steel pipe shall be galvanized or black as 
called for, with size of pipe and size of type of fittings as 
shown on the drawings. 

25-25. pOPPE~ PIPE: Copper pipe for services or elsewhere 
as called for shall be of sizes shown with flared joints. 
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Service connections to house lines shall be properly capped. 

25-26. JODJTS: Un lees o ther1Nis e cal led for on the u:ans or 
otherwise directed, joints stall be :'.lade as fo:low3: 

a. Rell-ana-s~i~ot Joints: 

(1) 3efore jointing bell-and ~pigot pipe, all 
lumns, blisters, and excess coating material shall ~e removed 
from t~e bell-an~-spigot ends of the pipes. All oil or grease 
shall be removed. rhe outside of the spigot and the inside 
of the bell shall be wire-brushed and wiped clean and dry. 

{2) Joint Packing: The packing shall be 
carefully placed and- tightly calked to uniform thickness. 
No loose or frayed ends of fibre shall protrude into the space 
tc be fillAd with joint filler. Each joint shall be carefully 
inspected Rnd checked for proper depth before the joint runner 
is attac:1ed. 

(3") Sulphw Compound Joints: The depth of 
comuound :!.n joints shall be not less than 2-1/2 inches back 
of the face of the bell. Tr.e compound sha~l be heated and mani­
pulated in accorcanca with the recommendations of the manufac­
turer of the joint material. The melting pot, ledle, and 
pourlng pot shall be kept free of any deleterious substances 
and shall be thoroughly cleansed frequently to assure clean 
and live compound in tbe jo1.nts. Sulphur jointing compound 
shall be stirred thoroughly and continuously while melting 
and until used ana shall oe poured into the joint as quickly 
as possible after being ri3rooved from the melting pot. The 
pot shall ~e k8pt as close to the joints being poured as is 
practicable, and in no case more than 50 feet distant. When 
poured, the sulnhur comoound shall be liquid, free from foam, 
froth, bnbble!'l, or any foreign matter, and shall show a mirror­
like surface. Suitaule funnel-shaped metal pouring gates 
shall be adequ.qtely bonded and anchored to the joint runner 
with clay. The joint space and gate shall be completely filled 
with one continuous pour while the compound is at the proper 
temnerature. The .solidified compound in the pouring gate 
shall be cut off flush with the top of the bell. Any sulphur 
joint compound burned in the melting pot shall be dumped out 
and not reused. 

b. Mechanical Joints: Mechanical joints shall be 
installed in strict accordance with the recommendations of 
the joint manufacturer. 

c. Bolted Joints: Bolted joints shall be made in 
strict accordance with the recommendations of the pipe manu­
facturer. 
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d. .ielded .ioints_, threaded ,joints, flanged joints 
and flared pi~_2.~n:!!ectiqill!. shall conform to e.11 applicable 
nrovislons of Sect~.on 21 of l.;hese specficicationa o 

25-27. HYDRANTS, VALVES AHD VALVE BOXES: H;arants~ valves 
and valve boxes sLal 1 be installed.in the l:t:..~~::i 8..~ L~own on the 
drawings or as dtrf'cted by the Engineer. Hyu:rant r>cnnectiona 
shall face in the direction of the nearest ro~d or parking 
area. Care shall be trrten to install valves and hydrants in 
a vertical oosition. Each embedded valve shall be equipped 
~ith a valve box and cover. 

25-28. VAL'TE ASSE1'l311EE: Valve assemblies shall be construc­
i~8d as :l.ndicated. Pi9e-,-valves and fittings shall be installed 
in a work."1\a111ike mb.nner ~'itriotit forcing or spr1.nging. Flanged 
joint3 shall he fitte~ with suitable gaskets. Where indicated 
the valve as~e~~ly shall nrovlde space for a straln6r of size 
indicated. 

25-29. THRDST B~OCKS: Where pressure lines change direction 
of flov; or elsewh~re as directed, install concrete thrust 
olocks in the ~anner detailed on the drawings. Dimensions of 
thrust blocks shall be as determined by Engineer. 

25-30. ELEVATED 'rANKS AND H.ESER.VOIRS: Pi pa line connectiona 
to eleYated tanks and reservoirs shall be as Shown on the draw­
tngs. Installation of tanks shall conform to Section 21 of 
these specifications where applicable. Foundations and towers 
shall be as s-tipu::..ated in the pertinent sections of these 
snecifications. Interior surfaces of reservoirs and tanks shall 
be painted as called for in the "Painting" section. 

25-31. SALT VvATEL PUMPIFG STATIONS: Piping and equipment at 
the Salt Water PuLlpinrs Stations shall be installed as shown 
on th.::i dra.winrs for eqch of the several locations. The installa­
tion of equipmen~ shall conform to applicab~e provisions con­
tained in Section 21 of these specifications. 

25-32. RECORD DRMvINGS: As provided in Part II, Special Con­
ditions, the Contractor shall maintain in good condition a 
complete set of water lines drawings, upon which shall be drawn 
any and all work which is installed differently than indicatGd 
on the drawings. 

'.25-33. STEFGLI:.ATIClJ: 

a. Gen~ral..:_ Each unit of each of the completed 
fresh ~ater distribution systems shall be sterilized with an 
approved chlorine solution before be1.ng placed in service. 
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b. Method: The sterilizing solution shall con­
tain not less tban 50 parts of chlorine to one million 
(l,000,000) parts of water. Tbe chlorinating materiel shall 
be introduced into the fresh water distributlcn sy:tem in a 
manr.er approved by the Engineer. Al 1 valves :..n t':lu lines 
sha.llbe open13d anfl cloned several times duri··,...; th':> )'recess 
to insure an even and thorough distribution ..J .... tr.. . .} sterilizing 
solution. After a contact p~1·:l.od of not les.:; than 8 hours, 
the system shall 0e flushed-with clear water until the resi­
dual chlorine content is not greater than 0.2 parta per 
million of water. 

25-34. TESTING: 

a. Backfill:n~: When a se~tion of work is ready 
for testing, pjpe trenches shall be partially backfilled as 
snecified in tte "Eerthwork for Utilities" section of these 
snecifications. Backfill shall be placed to a depth of one 
foot over t~e to~ nf pipe with joints exposed, or as directed. 

b~ Tes tj_np: of lines shall proceed after lines 
have been f illea with water for at lea~t 24 hours prior to 
testi~~. All entrapped air shall be released from the sec­
tion to be tasted, and a water pressure of one hundred (100) 
pounds shall be developed and maintained as nearly constant 
as poa~ible for at least 24 hours. Permissible leakage ex­
pressed in terms of gallons per inch of diameter of the pipe 
"!)er mile per 24 hours shall not exceed eighty. (80) :1.nch-
ga l lcns. Sect ions of pipe .lines showing leakage in excess of 
eighty (80) gallons shall be repaired and retested until the 
leakage !s within the specified limit. 
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SECTION 26 

MISCELLAFZOUS MECHANICAL EQUIPM?-:!IT. 

26·-0l. SCOPE: T:1e work covered by this 3et,':i..)t\ :::~ the s-peci-
fications--Consists in furnishing all plant~ :~0o~r dquipment, 
appliances, and materials, and in performin[: '111 O:;.Jarations 
in connection with furnishing and installiDg S?eci~l equipment, 
complete, in strict accordance with this section of the speci­
fications and the applicable drawings. 

a. Standard Products. The equipment to be fur­
nished under th~s specification shall be essentially the 
sta~dard product of the manufacturer. Where two or more units 
of the same class of equipment are required, these un1ts shall 
be products of a single manufacturer; however, the component 
parts of ·~he equipment need not be the products of the samo 
manufacturer. 

b. Eouinment. All major items of equipment a3 
specified in this section of the specifications shall be of 
the best quality normally used for the purpose in good commer­
cial practice and shall be the products of reputable manu­
facturers. E~ch major component of equ1nment shall have the 
rr.anufrcturer's name, acl:lress, and catalog number on a name 
plate securely affixed in a conspicuous place. Manufacturer's 
names as used ~erein Ere intended to indicate quality and 
type of materials and design of equipment only; equal pro­
ducts of other manufacturers may be substituted if a9proved. 

26-02. PROTECTION OF' ,/ORK: All work, materials, and equip-
ment shall be fully nrctected at all times against dirt, 
water, chemical, or mechanical injury. 

26-03. CmJYECTIOtTS: 

a. General. Required utility (i.e., water, 
electric, oil and steam) services, ducts, vents, smoke pipes 
and drains, whether indicated on the drawings or not, shall 
be installed by the Contractor to or from the designated 
locations, and the equipment connected thereto by the Con­
tractor in correct and complete working order and ready for 
operation. All equipment shall be installed as hereinafter 
specified, and as indicated on the drawings. 

b. Pipin~. All piping indicated or required 
Ahall be installed and shall conform to the requirements of 
the 11 Plumbing" section. Final connections to the equipment 
shall be of the same size as the actual service connections 
of the equipment. Sup~ly piping shall be installed with 
valves where such valves are not integral with equipment. 
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c. Blectrical Work. All necessary electric wir­
ing e.nd service connections ~hall be irstalled whether indicat­
ed or not. All electric work shall comply with the applicable 
requirements of the "Electrical Work - Interior" section of 
these specifications. 

26-04. ASSEI'.BIX: All equipment which arrives at the job 
sites knocked down for shipment and is to be assembed in the 
field will be accompanied by the manufacturers' information. 
The Contractor shf'1.ll be guided by this inforrn.atton in assembl­
jng such pieces of equipment. 

26-05. ROUGHIFG-IN: For roughing-in dimensions of equipment, 
the Contractor sr:all consult manufacturers 1 data and/or field 
measurements of the actual equipment. In particular, no u:1der­
ground services shall be brought to equipment until the sizes 
and locetion~ are accurately established with field measurements. 

26-06. LEVELING: 
ing liquids, shall 
connections. Th~s 
feet or shims. 

All equipment, and especially that conte.in­
be carefully leveled prior to me.king final 
shall be done by means of either adjustable 

26-07. LOCATION::-: The locations of equinment on drawings 
are indicative and may be changed only upon recoMmendation of 
the Engineer. The Contractor shall cooperate with the Engineer 
in maintaining a record set of prints incorporating such changes 
as ~ay be deemed necessary. 

26-08. ~~UIPMENT: 

a. Buildinp; 201, South v-ling e.nd Addition to South 
Wing. Drawings !T0. 2B-406, 2B-455 and 2B-5444. Furnish and 
install: 

(1) Peeler, pots.to and vegetable shall have 
50-pounds capacity complete with peel basket and base connec­
tion to sink. Unit shall be driven by a 3/4 H.P., single 
nhase, 60 cycle electric motor. One (1) complete unit re­
quired. 

(2} Chopper, with 21-inch diameter, non­
removable bowl with a fresh meat cape.city of 20 to 25 pounds~ 
Electrically driven by a 2 H. P., 220 volt, 60 cycle, 3 phase 
Motor. Chopper shall have an attachnent hub floor pedestal 
and shall include the following accessories: 

(a) ~!egetable, Fruit and Nut Slicer - 9-inch 

(b) Shredder Plates 5/64-inch and 3/16-inch 
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(c) Julienne Plates 

(d} Grater Plate 

One (1) complete unit required. 

(3) Meat Grinder, gravity feed type with stain­
less steel pan. Capacity 20 to 25 pounds of meat. Unit 
driven by a 3/4 H. P., 220 volt, single phase, 60 cycle motor. 
One (1) complete unit required. 

(4) Meat Saw "Band Saw" type to take cuts up 
to 16-inches high and 13-1/~-inches wide. Powered by a 1-1/2 
H. P. motor, 220 volts, 3 phase, 60 cycle. Six (6) extra 
blades shall be furnished with saw. One ( 1) c OOl?lete unit 
required. 

(5) Refri~erator, t~~ee compartment walk-in 
type, according to Spec:i ication HN-5B-409. One (1) complete 
unit required. 

(6) Refriperator, 80 cubic feet, 8 compartment 
solid door, reach-in type. Unit shall be self-contained in­
cluding a compressor, air cooled condenser, coil, and all 
necessary operating accessories. Interior and exterior shall 
be stainless steel with 3-inches of high density fiber-glass 
insulation installed in two layers with offset joints. The 
compressor shall he driven by a 1/2 H. P., 220 volt, 3 phase, 
60 cycle motor. One (1) complete unit required. 

(7) Refrigerator, 40 cubic feet, 4 compartment 
solid door, reach-in type. Balance of specification similar 
to Item 6, except compressor shall be driven by a 1/3 H. P., 
220 volt, single phase, 60 cycle motor. One (1) complete 
un:tt required. 

( 8) Oven, Roasting and Bak in~. Two compartment 
oven with thermometers. Oil burner shall be of the motor 
driven pressure type for diesel fuel. Burner motor shall 
operate on 110 volts, single phase, 60 cycle current. One (1) 
complete unit required. 

(9) Griddle, electric type with 34-11/16 inch 
by 17-13/16 inch grid area. Heading capacity shall be 6,000 
watts on 220 volt, 3 phase power. Two (2) complete units 
required. 

a. A stand 1-1/2 x 1-1/2 x 1/8 inch shall be 
provided for the griddles: The construction shall be stain­
less steel angles v1ith top and bottom shelves of 16-gauge num­
ber four (4) finish 18-8 stainless steel sheets. Two (2) 
complete units required. 
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(10) Ranses shall be oil burning type with two 
(2) ovens anr:l. pol1shed end plate, single deck high shelf and 
removable grease trou3h. Oil burner shall be forced feed 
motor driven type for use with number three (#3) Diesel fuel 
or lighter, motor to o~erate on 110 volt, single phase, 60 
cycle current. Two (2) complete units required. Ranges 
shall be left or right hand front fired model as required. 

(11) Deep Fat Fryer, shall have a fat capacity 
of 90 pounds and be heated by a six (6) element electrical 
heating unit of 18 kilowatts rating wired for 220 volt, 3 
phase, 60 cycle current. Each fryer shall be complete with 
two (2) 17-1/2 x 11 x 6 inches deep frying baskets. One (1) 
complete unit required. 

(12) Deep Pat Fryer. Similar to Item 11, except 
fat capacity shall be 25-pounds. One (1) complete unit re­
quired. 

(13) l.Iixer shall be 80-quart capacity all pur­
pose type with variabli speed drive and 2 H.-P. motor operat­
ing on 220 volt, 3 phase, 60 cycle current. Standard equip­
ment shall consist of one 80-quart stainless steel bowl, one 
batter beater, and one wire whip. Auxiliary equipment shall 
consist of 60 and 30-quart stainless steel bowls, bowl adap­
ters, beaters and whips to suit. One (1) complete unit re­
qu:tred. 

(14) Steamer shall be four comoartment type of 
eight bushel canad ty with synchronized thermostatic control 
for direct steam operation. Interior and exterior shall be 
stainless steel; shelving of the automatic sliding type, and 
steaming baskets of th13 tall narrow and tall wide perforated 
types of number 24-gauge stainless steel. One (1) complete 
unit required. 

(15) Steam Kettles shall be of 60 and 80-gallon 
capacities, two thirds jacketed of full stainless steel 
construction. One (1) complete unit of each capacity re­
quired. 

(16) "Bain Marie" shall be of 14-gauge stain­
less steel 84 x 36 x 34-inches high with 12-inch deep body. 
The table shall be heated through four-way 3/4-inch copper 
steam coils in water pan. The table body shall be of 18-gauge 
stainless steel number four finish other than pan and false 
bottom which shall be 14-gauge, the false bottom to have 1/2 
inch round holes on 4-inch centers. Table shell be supported 
on adjustable pear shaped iron pipe legs. One (l) complete 
unit required. 
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(17) Steak Tenderizer equipped with 1/3 H. P. 
motor, 110-volts, sin~le phase, 60 cycle; to acconmiodate 
steaks up to 7-3/4-inc~es wide x 1-1/8-inches in thickness. 
One (1) complete unit required. 

(18) Meat Slicer shall have a cutting capacity 
up to 10-1/2-inches wide x 3-1/2-inches high or 8-inch diameter 
with slices up to 3/4-inch thick. Driving motor shall be 1/3 
II. P., 110 \rolt, single phase, 60 cycle. Three (3) complete 
units required. 

(19) Ice Cream Disnensing Cabinet shall have 
40-gallon bulk capacity, eight holes, doublerow. Construe·· 
tion shall be all steel with white enamel sides and stainless 
steel top. Unit shall be self-contained having a 1/3 H. P. 
air-cooled compressor operating on 110 volt, single phase, 
60 cycle current. One (1) complete unit required. 

(20) Refrigerated Cold Pans shall be self-con­
tPined units. CAbinet construction of 20-gauge number 2B 
f~nish stainless steel, pans of 16-gauge number 2B finish 
stainless steel with inside depth of four (4) inches. Pans 
shall be p~ovided with drains. Cabinet shall be 48 x 36 x 
34-inches high, w:Hh two inches of cork insulation. The 
cabinet below shall be insu:ated with 2-inches of cork and 
have one door. The door i~terior of enclosed refrigerated 
area shall be finished in 18-gauge number 2B finish stainless 
steel and furnished co111plete with one (1) adjustable wire 
shelf, and with proper refrigeration coils. Coils shall be 
bonded to sides and bottom of pan and set jn cork with hot 
asphalt. Lriwer c0111partment shall have a blower coil unit. 
Compressor unit shall be air-cooled driven by 1/4 H. P. motor, 
110 volts, single phase, 60 cycle current. Two {2) complete 
units required. 

(21) Fake Ice Machine shall be self-contained 
unit with a capacity of one ton -ori.ce per day. Unit shall 
he.ve an air-cooled condenser, a 2 H.P. compressor running on 
220 volt, 3 phase, 60 cycre current, and a 1/8 H.Po freezing 
cylinder motor operating on 220 volt, single phase, 60 cycle 
current. Cabinet shall be bonderized steel. One (1) com­
plete unit required. 

(22) Coffee Urns shall be a three battery unit 
consisting of two (~) ten gallon coffee urns and one (1) 
20-gallon water urn. Unit shall be stainless steel construc­
tion complete with steam coils and four (4) stainless steel 
baskets. A stand, size 72 x 30 x 34-inches high, of stain­
less steel with removable full length drip pan shall be pro­
vlded, the body and shelves of 18-gauge stainless steel. 
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Two (2) shelves enclosed on three sides shall be provided. 
One shelf 10-inches ahove t:1e floor ann one intermediate f!-om 
to:p. Stand shall r!=lve ".)ipe legs with adjustable feet. Two 
(2) complete uni ts req u~red. 

(23) Toaster shall be rotary type with capacity 
of 9 to 12 slices per Minute; stainless steP,l exterior, maxi­
mum electrical lnput of 3600 watts to heater; and a motor 
driven conveyor operating on 110-volts, single phase, 60 cycle 
current, maximum load on motor of 40 watts at full load. Two 
(2) complete units required. 

(24) Salvajor, prewash aud dish scraping machine, 
shall have a scrapin~ tray, silverware trap, scrap basket, and 
recirculating pump. Unit shall require two gallons of fresh 
water per minute wt.i le draining an equal amount of soiled watP.r 
per minute. Water temperature shall be maintained constant by 
a thermostatic valve. Circulating pump shall be electrically 
0riven, centrifugal type recirculating 20 gallons per minute 
with 1/6 H. P. motor operating on 110-volts, single phase, 
60 cycle current. One (1) ccmplete unit required. 

(25) Dishwasher shall be risht hand, fully 
automatic type made of stainless steel throughout with bra.ea 
valves and drains and ove~flows of corrosion resisting mater­
ial. A steam booster with necessary electrical controls shall 
be furnished to raise the hot water supply temperature to 
180 degrees for final rinse. Wash and rinse tanks shall have 
thermostat1.cally controlled steam coils to maintain desired 
water temperatures. Wash and rinse waters shall be circulated 
separately by cl.rculat:!.ng pumps driven by a 3 H. P. Motor 
operating on 220 volt, 3 phase, 60 cycle current. Dishwasher 
shall be equipped with t•,velve (12) assorted chromium plated, 
open type, wire racks, size 20 x 20-inches and a steel wire 
brush for cleaning pumped wash and rinse spray pipes. Nominal 
dimensions of machine shall be 64-inches long at table height 
x 31-inches wide. One (1) complete unit required. 

(26) Soiled Dish Table shall be "L" shaped, 
approximately 16-feet 6-inches and 6-foot x 34-inches high 
with dishport landing shelf 6-feet 12-inches wide and a 10-inch 
high backsplaah the full length of fixture. Front and end of 
table top shall have 1-1/4-inch diameter raised edge, die 
rolled, mitred, welded, and ground smooth. Table top and 
landing shelf shall be made of 14-gauge 2B stainless steel. 
Table top shall have two scrapper holes and an opening located 
as per plan, Drawing No. 2B~406, to receive Item 24, Salvajor. 
A 12-inch wide x 9-feet 6-inchas long shelf of 18-gauge 2B 
stainless steel shall be furnished over back portion of the 
table with 1-inch Gurned up front, back and ends of shelf to 
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be perforated with 1/2-inch holes on 12-inch centers. Table 
aha'.i.l be made to fit against Item 25, dishwasher, and shall 
have· ~ quick drain with strainer the full width of the table 
installed in the table ton immediately adjacent to point of 
connection of Item 25, dishwasher. One (1) complete unit 
required. 

{27} Clean Dish Te.bl. e sha.11 be 11 L" shaped, 
approximately 10-feet 6-inches ard 6-~oot lengths x ,30-inches 
wide x 34-:1.nches high with a full length shelf 10-inches 
above floor construction from 16-gauge 2B stainless steel and 
a 10-inch high backsn,lash the .~ul 1 length of the table. Front 
and end of table top shall have a 1-1/4-inch diameter raised 
edga die rolle<'i, mitred, welded, and ground sm0oth. Table 
top and shelf to be mede of 14-gauge 2B stainless steel. Table 
shall be made to fit aga~nst Item 25, dishwasher, and shall 
have e quick drain with strainer the full width of the table 
installed in the table top immediately adjacent to point of 
connection to Item 25, dishwasher. One (1) complete unit 
r·equired. 

(28) Work Tabla shall be of stainless steel 
construction with pipe le~s, adjustable pear feet, removable 
pa.tented slide drawer, all rounded corners, metal shelf be­
low, stainless steel top. Table shall be 68 x 30 x 34-inches 
high. Gauge of table top shall be 14-gauge, shelf 16-gauge, 
and drawer 20-gauge. One (1) complete unit required. 

(29) Work Table shall be similar to Item 28, 
except dlmensions shall be 92 x 30 x 34-inches. Two (2) com­
plete units required. 

(30) Work Tables shall be s1.m1lar to Item 28, 
except dimensions shall ~Je 96 x 30 x 34-in~hes high and tables 
~hall have re~ovable 3-inch laminated maple hardwood top. 
Three (3) complete units required. 

(31) Work Tables shall be similar to Item 28, 
except dimensions sha11 be 56 x 30 x 34-inches high. Three 
(3) complete units reqvired. 

(32) Work Tables shall be similar to Item 30, 
except dimensions shall be 56 x 30 x 34-inches high. Three 
(3) complete units required. 

(33) Canopy shall be 24-feet x 10-feet x 27-
inches high, pitched four ways with grease trough on all 
sides. Construction shall be all 18-gauge 2B stainless steel 
complete with 1-1/2 x 1-1/2 x 1/8-inch framing members. One 
(1) complete unit required. 
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(34) Steam Table g-feet x 3-feet x 34-inches 
high. Top shell 'IJe 14-gauge 4B finish stainless steel with 
cutouts for eight number 10-1/2 insets and three number 2000 
hotel pans. vfa. tor pan shal 1 be of 18-gauge 2B stainless 
steel with 3/4-inch 4-way cop~er steam coils, A 9-inch hard­
wood cutting board shall run the full length of table top. 
The steam table shall be enclosed on three (3) sides with 20-
gauge 2B finish stainless steel and shall have one (1) full 
length shelf of 18-gauge 2B finish stainless steel 10-inches 
above floor, one full length plate shelf of 18-gauge 2B finish 
stainless steel 10-inches below top. Table shall have 1-1/4-
inch galvanized pipe legs with adjustable feet. Two (2) com­
plete units required. 

(35) Platform Scale shall be a single beam 
portable platform type. All beari~s shall be selfaligning. 
Loopa, bearings, r:ose irons, and weights shall be rust resis­
tant for sustained accuracy. The platform area shall be 
18x27-inches. Capacity of scale shall be 1,000 pounds. One 
(1) complete unit required. 

(36) Standard Single Compartment All Welded Sink 
shall be 24 x 24 x 14-inches deep, 14-gauge 2B finish stain­
less stesl sink with die rolled rim, integral 10-inch high back, 
and a right-hand 24-inoh drain board, supported on 1-1/4-inch 
gal va.nlzed pipe legs with pear-shaped adjustable feet. Sink 
shall be fitted with copper drain, overflow, and a 14-gauge 
stainless steel strainer, tail piece for drain and overflow 
shall be brass. Height of sink shall be 34-inches. One (1) 
complete un1t requ~rad. 

(37) Standard Sinp::le Compartment All Welded 
.§in~ shall be 36 x 24 x 14··1nchaa dean, 14-gauge 2B finish 
stainless steel sink with die rolled rim, supported on 
1-1/4-inch galvanized pipe legs with pear-shaped adjustable 
feet. Sink shall be fitted with copoer corner drain, and a 
14-gauge stainless steel strainer, tail piece for drain and 
overflow shall be brass. Height of sink shall be 34-inches. 
Two (2) complete units required. 

(38) Standard Double Compartment All Welded 
Sin~, shall have two (2) sink compartments 30 x 28 x 14-inch­
es deep, 14-gauge, 2B finish, stainless steel sinks with die 
rolled rim, and two (2) 30-inch drain boards, supported on 
1-1/4-inch galvanized pipe legs with adjustable pear-shaped 
feet. Sink shall be fitted with copper corner drain, o~er­
flo~ and a 14-gauge stainless steel strainer, tailpiece for 
drain and overflow shall be brass. Overall dimensions shall 
be 120 x 30 x 34-inches high. Two (2) complete units re­
quired. 
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(39) Standard Double Compartment All Welded 
Sink, shall have two (2) sink compartments 24 x 24 x 14-inches 
deep, 14-gauge, 2B finish, stainless steel sink with die 
rolled rim and two (2) 24-inch drain boards, supported on 
1-1/4-inch galvanized pipe legs, with pear-shaped adjustable 
feet. Sink shall be fitted with copper corner drain, over­
flow and a 14-gauge stainless steel strainer, tailpiece for 
drain and overflow shall be brass. Overall dimensions shall 
be 98 x 24 x 34-inches high. Two (2) complete units required. 

b. 0uilding No. 202 - Drawing No. 2B-40~ -
Furnish and install: 

(1) Refrigeratori 60-cubic feet, with six (6) 
compartments, solid door type. Balance of specifications 
similar to Item #6, paragraph a, Section 26 of these specifi­
cations. One (l) complete unit required. 

(2) Refri~erator..J.. 80-cubic feet, with four 
(4) compartments, soiiaoor type. Balance of specifications 
similar to Item #6, paragralJ!l a of Section #26 of these 
specifications, except bake trayslides shall be furnished. 
Shelves shall slide on 4-inch centers. One (1) complete 
unit required. 

(3) Ice Cream Freezer, 20-quart capacity, 
horizontal, direct expansion flooded shell type. Unit shall 
have a 2 iI. P. compressor operating on 220-volts, 3 phase, 
60 cycle current with an air cooled condenser. Beater shall 
be of stainless steel construction driven by al H. P., 220-
volt, 60-cycle motor. One (1) complete unit required. 

(4) Ice Cream Dispensing Cabinet: Similar to 
Item #19, paragraph a of Section 26 of these specifications. 
One (~) complete unit required. 

(5) Ice Cream Hardenin~ Cabinet, BO-gallon 
capacity, stainless--st"eel top with ca ed enamel finished 
panels, 65 x 44 x 35-inches high. Cooling unit shall be 
remote with 3/4 H. P., 220-volt, single phase, 60 cycle 
compressor and air-cooler condenser. One (1) complete unit 
required. 

(6) Dough Mixer, shall have a 15-quart 
capacity, floor model with stainless steel bowl, one (1) 
"W" cream whip, One (1) '1B" batter beater, e.nd one "H" dough 
hook as set attachments. Mixer shall be all purpose type 
with variable speed drive and 1/3 H.P. motor operating on 
220-volt, single phase, 60 cycle current. Accessories shall 
include Blakeslee Model C-80 or approved equal bowl trucks, 
Model 11 H" dough hook, P. K. pastry knife, 6-gauge oil dropper 
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and soup strainer - colander, beater for 30-qi.lart bowl, 1/16 
perforated. One (1) r.omplete unit required. 

(7) Proof Boxes, one rack box, overall size 
74 x 78-inches high. Two (2) complete units ~equired. 

(8) Wire racks shall be used ~ith Item #7 
proof boxes. Length 69 x 71-inches high ten Rire shelves. 
Rack shall be of angle iron construction galv l.nized through­
out with handles on each end and #4-inch ball bearing casters. 
Two (2) complete units re~uired. 

(9) Donut Fryer, 72-pound fat cgpacity, kettle 
diameter, 24-inch, equipped with drain shelf a.1d donut screen. 
Fryer shall be equipped with tvo (2) kilowatt : mmersion type 
electric heating elements to o~erate on 220-volts, 3 phasa 
current. nne {l) complete unit required. 

(10) Revolving Tray Bake Ov~n, capacity 8 trays 
22 x 35-inches each on twenty-four (24) bun pans 18 x 26-inches 
each. Bread capacity 256 and 288 one pound loaves. Oven 
shall l:.ave approximately 7-inches of rock wool insulation in 
walls and shall have a thermostatic temperature control, heat 
indicator, automatic time clock, tray position indicator and 
other necessary devices for operation. Heating shall be by 
means of blower type oil burner. Fuel consumption of burner 
shall be 2-1/2 to 3 gallons of oil per hour. Horsepower of 
motors shall be 1/6 H.P. on burner blower and 1/3 H. P. on 
revolving ti•ay mechanism drive; both motors shall operate on 
110-volt, single phase, 60 cycle current. One (1) complete 
unit requil'ed. 

(ll) ~iltin~ Steam Kettle shall be of 40-gal­
lon capacity, 2/3 jackete , trunion type of full stainless 
steel construction. Kettle shall be furnished with cover. 
One (1) complete unit required. 

(12) Bakers Roller Bina, 24 x 16 x 25-inchea 
high overall with 3-inch rubber tired heavy duty ball bear­
ing swivel casters. Bins shall have hinged removable tops; 
construction shall be of 16-gauge 2B finish stainless steel. 
Six (6) complete units required. 

(13) Standard Sin~le Compartment All Welded 
Sink, shall be s1mtlar to Item ff36, paragraph a of Section 
26 of these specifications, except furnished with left hand 
crain board. One (1) complete unit required. 

(14) Standard Double Compartment All Welded 
Sink, shall be similar to Item #38, ~aragraph a of Section 
#26 of these specifications. One (1) complete unit required. 
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c. Build~ng No. 302 - Drawing No. 2B-409: Furnish 
and install: 

(1) Washer 42 x 54-inchea, shall have I!lonel 
metal tub and cylinaer sheets. Cylinder shall have one verti­
cal and one horizontal part 1tion dividing it into four compart­
ments each shall have a dooro Tub support shall be one piece 
cast Meehanite end frames to which the tub heads shall be 
securely bolted. End frames shall be braced by a steel tie 
rod below the tub, a formed steel support across the top of 
tub and a steel channel at the ~ear of the tub. Monel metal 
guards shall be provided at both ends of washer completely en­
closing drives. llachine shall be single speed, motor driven, 
and equipped with 2 x 2 x 2-1/2-inch American Yates or a-pproved 
equal float type inlet water valves and an air operated outlet 
valveo Motor shall be 3 H.P., for 220 volt, 3 phase, 60 cycle 
currant. One (1) complete unit required. 

(2) ifasher 36 x 18-inches, from loading type 
with monel metal tub, cylinder and exterior. Machine shall be 
equipped with glass door, water level gauge, automatic inlet 
water valves and self-cleaning outlet valve. Driving motor 
shall be 3/4 H. P., for 220 volt, 3 phase, 60 cycle current. 
One (l} complete unit required. 

(3) Extractor shall have 30-inch monel metal 
basket, monel metal aolid curb, and safety locking cover. 
Extractor shall be "Veeu belt driven by a 3 H. P. motor operat-
1ng on 220 volt, 3 phase, 60 cycle current. One complete unit 
required. 

(4) Extractor similar to Item #3, except shall 
have 17-inch monel metal basket and 3/4 H. P. motor. One (1) 
complete unit required. 

(5) Soap Cooker shall have 60 gallon capacity 
with heavy galvm ized iron tank. One (l) complete unit 
required. 

(6) Starch Cooker shall have 15 gallon capacity 
with all copper tank and built-in measuring gauge. One (1) . 
complete unit required. 

(7) Tumblers shall have 36-inch diameter x 30 
inches dee~ tumbling baskets of all welded galvanized steel 
construction, lint box and dryness indicator. Drying air 
shall be heated by two (2) copper finned steam coils with 
dampered by-pass. Fan shall be close coupled to a single 
motor which shall also drive the basket. Drive shall be non­
reversible; motor 1/2 H. P., 220 volt, 3 phase, 60 cycle. 
Four (4) complete units required. 
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(G) Roll Ironer shall be two (2) roll return 
apron flat work ironer with Hixon or approved equal steam 
valve, steam pressu~e gauge, receiving table, and padding set. 
Ironer shall have a. 1-1/2 H. P .. $ 220 vclt, 3 phase, 60 cycle, 
four speed motor. One (1) complete unit required. 

(9) Presses shall all be steam heated, air 
operated and American Laundry En chine:ry Company, or approved 
equal as fol lows: 

(a) 
purpose garment press. 

American Super-za~mo #5138 general 
Two (2) complete units required. 

(1..>) A1·:er ican Suoer-zarmott'3 #107-A 
intricate or small piece press. One (1) complete unit requ1red. 

( c) American Super-zarmo #40-C shirt ~cc.y 
and front press. O~e (1) complete unit required. 

(d) .i\.merican Super-za~mo #33-7 shirt collar 
and cuff press. One (1) com~lete unit required. 

(e) American Super-zarmotte #113-A shirt 
sleeve press. One (l) complete unit required. 

(f) American Super-zarmotte #111-A shirt 
yoke press. One (1) complete unit required. 

!lq) Air Compress.2!_.shall be for operating laundry 
press Eis. Compressor sr~all have a pis ton displaceme::lt of 30.,5 cu­
bic fe.et per m~nute, !70-pounds· per square inch discharge pressure, 

and 20-1nch diamet;er x 48-incn long receiver. Compressor 
shRll be single staged, air-cooled, tank-mounted and equipped 
with necessary pr~ssure gauges, safety valves, air filter and 
mu~fler. Unit shall have a 5 H. P. motor ope~ating on 220-
volts, 3 phase, 60 cycle. One (1) complete unit required. 

d. Building No. 231 - Drawing 2B-5411. Furnish and 
ins tal 1: 

(l) Laborato~y Tables shall be E. H. Sheldon and 
Cornpany, Catalog No. C-108S provided with one D-204s and one 
D-208a base cabinets on each aide of tables; one F-162s soap­
stone sink across one end of table; one lead lined trough; 
service for cold water, gas, and electricity; end one L-109 flang­
ed bibb cock for cold water above sink. Services above counter 
top shall be four cold water outlets, eight gas outlets and 
four duplex 110 volt A. c. electrical outlets. Sink shall be 
provided with an L-201-1-1/2-inch lead "s" t~ap, L-211 stopper 
and L-229-1-1/2-inch lead adapter to I.P.S. fitting. Provide 
one L-128-1/2-inch water shut:.off valve and one L-130-1/2-inch 
gas shut-off cock. Two (2) complete units required. 
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(2) Refrigerator shall be 7.7 cubic feet capa­
city domestic type with ".)Orce la :tn exterior end interior finish 
and special acid-resisting finish on compartment floor. Re­
frigerator shall be equipoed with cold-control, rust-resisting 
shelves. Refrigerator shall have a 1/8 H. P. compressor motor 
to operate on 110 volts, single phase, 60 cycle current. Con­
denser coil shall ~e air-cooled type. One (1) complete unit 
required. 

(3) Fur.ie Hoods shall "!Je E. H. Sheldon and Com­
pany, Catalog No. G-124s. Hood shall be provided with one cold 
water gooseneck, one lead cup sink and trap, one gas outlet, 
one duplex electrical receptacle and one incandescent light 
with switch in apron rail. Gas and water outlets shall be 
remote controllee. Base c~bi~ets shall be G-204s metal cabi­
nets and superstructures shall be G-304 soapstone hoods. Cup 
sinks shall be prov:.ned with L-201-1-1/2-inch lead 11 3 11 traps 
and L-229-1-1/2-inch lead adaoters to I.P.S. fittin~s. Pro­
vide one L-128-1/2-inch water- shut-off valve and one L-130-
1/2-inch gas shut-off cock. Two (2) com?lete units required. 

(4) Butana Gas Cylinders shB_ll contain 100-
pounds by weight ofhutane gas per each cylinder. Manifolding 
with all necessary nj_ping, valves and regulating equipment 
shal 1 be provided to ccnnect t\TO gas cylinders to 1/2-inch 
building pi? in.-.. ·,:>our ( 4) cylinders required. 

(5) Water Still Apparatus shall be Barnstead 
Sill no equal. Tr'3 unit shall consist of a catalog number 
ELn 1/2 elect~ically heated still and a catalog number MT-5 
storage tank wj_th interconnecting uiping and full automatic 
controls. The still shall have a distillation capacity of 
1/2 gallon per hour; heating f!hall be through two electrical 

immersion elements of 650 watts each. The storage tank shall. 
hav~ a capacity of 5-gallons and shall be constructed of 
copper with a plating of tin on all interior surfaces. One 
(1) complete unit required. 

28-4(9: 
e. Building ~To. 210 Laboratory - Drawing i~o. 

Furnish ano install: 

(1) Chilled Water Stora~e Tank shall be cons­
tructed in accordance with draw:lng #SK-418. Capacity shall 
be 1,000 gallons when filled to within 12-inches to top. 
Construction shall be of galvanized steel. One (1) complete 
unit required. 

(2) Refri~eration Unit shall consist of one 
compressor and one dry cnil (finned type) ccnJenser built 
into one unit. Maximum camensions shall be 60 x :33-inches 
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with a top vert~cal _li5charge. unit shall be complete with all 
integral refrigerant piping, liquid receiver, angle type 
drier, strainer, 1 iquid line ind:tcator, hi~h and low pressure 
cutout, etc., less exuansion valve. The liquid and suction 
refrigerant pioes shall be brought to the outside of the unit 
and caped allowing for one point connections. The compressor 
shall have a cnuacity of 60,000 B.T.D./ER. based on 50 degrees 
F. and 46.7 pound suction temperature and pressure. The dry 
coil (finned tyue) condenser ~ha11 have a capacity equal to or 
greater than the comm•esso1• while operating in 100 degree F. 
ambient ~ir tem?erature. Unit shall be completely internally 
wir3d, with the wirinp; brought to a single ~ontrol panel, and 
requir5ng power connection to be made et only one point on the 
unit, :Motors shr,11 he fungus and moisture-proof and all wir­
j_ng shall be covered with a fungus and lT'Oisture proof cove:c"ir1g. 
0ne { l) ~u?i1p le t'3 un l t required. 

(3) Water Chilling Coil shall be direct expan­
sion ty-oe for ch5llini:; water in above item #1 Chilled Water 
Storage Tank. Coil sl,all be direct expansion type with Freon-
12 refri~erant; 8 row end 108 square foot face area. Construc­
tio~ ~hall be of 3/8-inch O.D. No. 18 gauge copper tubes spaced 
3-inches c. to c. ac~oss ~oil. Coil shall be equipped with one 
(1) 16 port exnansion valve with capillary tubes. One {l) com­
plete unit required. 

(4) Ci.rculatinp; Pump shall be single stage, 
C'lose counled, cer-tr{fugal type with enclosed impeller and a 
capacity of 15 c.r.M. at 45 foot head of water. Motor shall 
be 1/2 H. :i., 220 volt, 3 phase, 60 cycle. One (1) complete 
unit required. 

(5) ~llm Processing Sink shall be equipped with 
temryerature control. Sink body shall be constructed of No. 18 
sauge stainless steel, welded with syphon drain and 1-1/4 inch 
tailniece. Sink shqll be 48 x 26 x 9-1/2-inches deep with a 
10-inch hi~h back and roll rim. Sink shall be supplied with 
!'-10. l4 gauge stainless steel legs and braces w1 thout cabinet. 
Cine (l) complete unit required. 

(6) Water Filter shall consist of a filt~r tank, 
filter media, main control valve and accessories. 

(a) Filter Tank shall be constructed of 
heavy Class A steel, 28-inches in diameter with a shell height 
cf 60-inches and vn overal 1 height of 84-incr~es including the 
screw leg supports. The top distributor ahRll be a deflector 
plate and the uncer Jrain system shall be a orifice-controlled 
multiple disc ~ollec~or-iiDtributor. Pipe con~ections shall 
be 1-1/4 inches screwed. Tank shall have a working ~pressure 
of 100-pounds and a test )ressure of 150-pounds. Tank access 
shall be a hand hole. Tank interior shall be galvanized after 
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fabrication and exterior shall have t•no (2) coats aluminum 
paint. 

(b) F:.lter Media shall be selected and 
graded gravel in the bott~ra, coarse sand above and fine sand 
·on ton. 

(c) Ivla.in Co11trol Valve shall be a lift­
swing ection multiport valve. 

(d) Acces~ories shall be a test cock, 
pressnre gauges, relief valve and sip;ht glass. One (1) com­
plete unit required. 

(7) ~ilm Storage Reef!!!: shall be a single­
compartment, pre-fa1:>ricated, portable, knock-down, walk-in, 
storage refri~erator, comolete w1. th unit cooler and air-c0oled 
condensing unit. Inside dimensions shall be 20 x 7 x 7-1/2-
feet high. M3terials and construction shall be similar to the 
ref1~1gerator furnished on specificatton No. HN-5B-409, using 
wood fram:lng with 4-inch Fiberglas insula~icn and aluminum 
sheathing inside and outside. Roof shall be gabled with ridge 
2-incres highe1• th'ln eaves. Door shall be located in center 
of one end, refrigeration unit nlug-in in center of opposite 
end. :.:tefrigerator shall be provided w1th a dial thermometer 
and two ( 2) vapor-µroof lights with one switch and pilot light 
located adjacent to door. Refrigerating equipment shall be 
designed to maintain a temperature of 50° F. inside refrigera­
tor wben tbe outdoor te~1Jerature is 90° F. Unit cooler shall 
have a rnting of 12,'750 J.T.U./HR. at 150 T.D. Condensing 
unit shall have a capacity of 12,000 B.T.U./HR at 30° F. 
evaporating temnerature. Conderi.sing unit, controls, and other 
pa'.".'ts of the refri~erator assembly which are exposed on the 
extArior of the refrigerator shall be enclosed in a weather­
tight enclosure, constructed of aluminum sheets to match the 
refriger~tor a~d nrovidad with suitable access panels. En­
closure shall be p1•ovided with IT'eans for adequate ventilationo 
One (1) complete unit required. 

(8) ·1:ater Chillinp: Equip~ shall consist of 
a vertical type water cooler and a refrigeration unit. 

(a) Verticel Ty-ne 1.'~-ater Cooler shall be 
of the dry expansion type using Freon-12 e.s the refrigerant 
and shall be designed to comply with the A.S. ~11.E. Code for 
Unfired Pressure Vessels. Refrigerant space ~hall be in tubes 
and heads. Tubes shal 1 be ssamles s copper 3/!-inch O.D. x 
049 wall thickness. Shell shall be seamless dteel tubing. 
Heads shall be close grain gray iron casting3 Euitable for 
pressure -parts. Ga~.ket surfaces shall be ground to a fine 
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finis~. Tube sheets shall be flanged quality carbon steel. 
Water baffles shall be hot rollea steel, electro-tin plated. 
Water baffles shall be extra heavy pipe couplings. Design 
working pressure for tube and shell side sLall be 150 p.soi.g. 
Test pressure for tube siue shall be 190 p.s.l.g. and 300 p.a. 
i.go for shell side. Insulation shall be 3-inch fiber glass 
laid in hot asphalt and covered with 20 gauge aluminum jacket. 
Head covers insulated with fiber glass shall be removable. 
Coutrols shall be thermcs~atic expansion valve and liquid line 
solenoid valve actuated 0y mercoid, type DA-35 temperature 
control, with range Fo. 4 and bulb Style No. 2 located in the 
water line leaving the cooler. Cooler shall have a capacity 
to cool 15 gallons ,er minute of brackish water from 82° F. to 
70° F. 'll"t th re fr i2el'f'nt ~empera ture of 50° F. The cooler sr...al l 
be mounted at one end of the refrigeration unit complete with 
all interconnecting refr:cieration pining, and aluminum weather 
cover extended from the unit. The supply and return water 
pipes shall be brought to the outside of the weather cover, 
valved and capped for future cor~ections. 

b. Refrigeration Unit shall be made up of 
one compressor and one dry coil (finned type) condenser built 
into one unit. Unit shall be complete with all internal re­
frigerant pi~ing, liquid receiver~ a~gle type dryer, strainer, 
liquid line indicator, high and low pressure cutout expansion 
valve, oil separator, line valves, etc. Tbe compressor shall 
have a capicity of not less than 90,000 a.T.U./HR. based on 
50° F. and 46.7-pound auction temperature and pressure. The 
dry coil (co?µer tubing with aluminum fins} condenser shall 
ha~1e a capacity equal to or greater than the compressor while 
o~erating in 85° F. ambient air temperature. Casing for the 
unit shall be of aluminum construction, using a st~uctural 
steel welded frame Bonderized after fabrication, painted with 
3!:inc chromate primer, a11d then finished with aluminum pig­
mented paint. Aluminum panels {3S-l/2 H) shall be secured to 
frame by means of corner nembers suitably rounded to hold panels 
without the use of screws or bolts. Frame shall be equipped 
with access panels for access to all coil connections. Casing 
shall be set upon suitable legs 6-inches high. Cleanable type 
filters shall be provided over fresh air intakes. Filters 
shall be made of aluminum media and frerae. All motors shall 
be moisture proof ann si-rnll be for 3 phase, 60 cycle, 208 volt 
service. Unit snall be designed for comnlete automatic con­
trol, with all controls located in a control box built into 
the unit. Unit shall be completely factory 1=1Jsembled, plped 
and wired. Unit shall require only field co:uiection of power 
and water piping to make it operable. 
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f. Buildiniw rTo. 329, 330, and 333 - Drawing No. 
2B-5427 and 2B-5428: rurnish and install 

(1) Water Cooling Unit shall have the capacity 
to cool 30 G.P.M. of 1/ater from 1050 F. to 850 F. using 
ambient air at an entering dry bulb temperature of 820 F. 
Unit shall consist of a fan section and a coil section. 

(a) Ti1e Fan St'lction shall be the forced 
air, draw-through type consisting of three {3) 18-inch dia­
meter double width, double inlet fans on a common shaft driver 
by a 7-1/2 H.P., 220 volt, 3 phase, 60 cycle motor through a 
15 H.P. ra·ced 11 V Belt" drive. Total capacity of fan unit 
sh.all be 20,000 CF~1! against an external static pressure of 
1/8 inch. Fan scrolls and wheels shall be of alurnin1lli1 cons­
truct;ion. 

(b) The Coil shall be constructed of 
copper tubing with aluminum fins spaced not less than seven 
(7) per one (1) inch. The coil shall be not less than ten 
(10) rows dP.ep and have a min1murn face area. of 28-square 
feet. Ma..."Cin:ium head loss of water ras sing through coil shal 1 
not exceed 4.5 feet. 

(c) The Unit Casing shall consist of 
aluminvm panels (3S-l/2H)"'""'Oii a welded alu~inum frame secured 
by means of rounded corner members. Entire unit shall be set 
upon suitable legs 6-irches high. 

(d) Filters of the cleanable type, two 
inches th!ck, with aluminum n:edia and frames shall be pro­
vided over air intakes. One ( l) complete unit rEH'.;uired. 

(2) ·wlater Cooling Unit shall consist of two 
units in parallel operation. ~ach of the two units shall be 
of similar capRclties and t=:pecifications as the above Item 
#1 Water Cooling Unit. 

(3) Circulatjng Pump shall be close coupled 
cent~ifugal type with open imo~ller and shall have a capacity 
cf 30 G.P.M. of water against a 40 foot head. Motor shall be 
one (1) H. P. ouerated at 1750 R.P.M. on 220 volt, 3 phase, 
60 cycle current. One (1) co:nplete unit required. 

(4) Circulating Pump shall be close coupled 
centrifugal type with closed impeller and sl 1~11 have a cape.city 
of 40 G.P.M. of water against a 44 Foot heal'. Motor shall be 
One (1) H. P. to operate at 1750 R.P.M. on rso volt, 3 phase, 
60 cycle current. One (1) complete unit re~uired. 
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(5) Wat or Storage Tank shall have a cape.city 
of 100 gallons anr1 construction of 1~ gauge steel, galvan­
ized after construction. Tank shall have a tight f1Citing 
removable cover and a 1-1/2-inch screwed connection in 
bottom, 2-inch screwed connection in top, and a 1-1/2 inch 
and a 1/2 inch screwed connection in side near top. One (1) 
complete unit req1;ired. 

(6) Honse .A"'..r Comoressor shall be an Ingersoll­
Rand No. 244HC5 unit, no equal. The capacity shall be 24.2 
CFM at delivery pressure of 50 ~.s.i.g. The unit shall be 
com~lete with a 60 gallon tank, inlet filter, and 5 H.P., 220 
volt, 3 phase, 60 cycle explosion-proof electric motor and 
static resistan~ \'-belts. One (1) complete unit required. 

(7) Air rryer shall be manually operated eight 
hour electric reactivated Silica Gel Drier with capacity of 
25 CFM of s tandal"'C air at sa. tura ted a. ir pres sure and tempera­
ture of 50 p.s.i.c. ~nd 85° Fo Unit shall be the twin tower 
type pro vidl.ng for continuous drying in one tower with re-
ac ti vat ion in the other. Equipment shall be explosion-proof. 
Included with the air r1ryer shall be a pipe line absorba.nt 
type v&por f1lt"3r usinc active.tea bea.uxite as an a.gent. One 
(l} comple~e unit requ~red. 

(8) Vacuum Pumy shall be Ingersoll-Rand No. 
V-244X2- no equal, Unit shal be complete with 2 H.P., 220 
volt, 3 phase, 60 cycle, exolosion-proof motor and static 
resistant V-belts. Orn~ (1) complete unit required. 

( 9) Furne Hood sha.11 be Kewaunee Manufac tur­
ing Company catalog No. 2781 - no equal. Hood shall be pro­
vtded with one cold wn.ter gooseneck, one lead 6 x 3-inch 
bowl with trap. One gas outlet, one air vacuum C-'Ck, one 
electric receptacle explosion-proof, and one incandescent 
explosicn-proof light with explosion-proof switch in apron 
rail. VJater, gas, air outlets anct vacuum inlet shall be re­
mote control. 

(a) Base Cabinet shall be No. 38, with 
a 1-1/4-inch Kemstone asbestos top. Cup sink shall be pro­
vided with No. 394, 1-1/2-inch lead "S 11 trap complete with 
No. 420, 1-1/2-inch lead adapter to I.P.S. fitting. Provide 
all piping to rough-in including all shut-off valves. Two 
(2) complete units required. 

(10) FUl'le Hood shall be Kewaunee Manufacturing 
Company catalog number 2763, no equal. Hood shall be provid­
ed with one cold 'llater gooseneck, one les.d 6 x 3-inch bowl 
with trap, two gas cocks, and two incandescent explosion-proof 
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lights with explosion-proof switches. Water and gas outlets 
shall be re~ote controlled. 

(a) 3ase Cabinets shall be No. 38, with 
a 1-1/4 inch Kemstone asbestoS-top:--Cup sink shall be pro­
vided with No. 394, 1-1/2-inch lead "S" trap complete with 
No. 420, 1-1/2-tnch lead adaoter to I.P.S. f:l.tting. Provide 
al 1 piping to ro1..;gh-in incl ud1ng al 1 shut-off valves. One 
(l) complete unit requlred. 

(ll) Laboratory Wall Sinks shall be Kewaunee 
Manufacturing Company catalog No. 214, no equal. The sink 
prooer, drainboards, lecge, and backsplash shall be construc­
ted of Kemrock. Sink shall be fitted with one cold water 
cock with swing spout, one lead sir.k plug, overflow and lead 
"s" trap complete with No. 420, 1-1/2 inch lead adapter to 
I.P.S. flttiug. Provide all piping to roughing-in, including 
all shut-off valves. 'I'hree (3) complete units required. 

(12) Laboratory 1.'/all Sink shall be Kewaunee 
Manufacturing Company, Catalog No. 211, no equal. The sj_nlc 
:-:iroper, drainboards., ledge, and backsplash shall be constructed 
of 1-1/b.--incl: Kem::.."'ock. Sink shall be fitted with one cold water 
cock with swing spout, one lead sink plug, overflow, and lead 
:
13 1

: trap complete with No . .'.i-20, 1-1/2-inch lead adapter to 
I.P.3. fitting, Provide all piping to roughing-in, including 
alJ. shut-off valves. One (1) complete unit required. 

(13) Standard Metal Units shall be Kewaunee 
Manu.fs.cturing Company, Catalog No. 56, no equal. Units shall 
consist of two full-width and five half-width drawers. Two 
of tha half-width drawers are also half-depth, prcviding 
storage for small articles. All units shall be furnished 
with .Kemweld tops w1. th 6-inch high Kemweld curling a.t the 
wall line, tops to cover pairs and one single unit. Nine (9) 
complete units required. 

(14) Laboratory Cases shall be Kewaunee Manu­
facturing Company, Catalog No. 124, no equal. Case shall be 
provided with glassed sliding door storage display. Unit 
shall be used as an upper section of the Standard Metal Units. 
All cases, shall be equipped for wall mounting. Nine (9) 
comnlete units required. 

(15) Butane Gas Cylinders shall be similar to 
Item 4, paragraph d,--section 26, of these specifications. 
Six (6) complete units required. 

(16) Butane Piping Manifold shall be complete 
with all necessary piping, ~alvea and regulating equipment 
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shall be provided to connect two 3as cylinders to 1-1/4-inch 
bufLding suoply connection. One (1) complete unit required. 

(17) OxvP-cn cylinders shall contain 220 cubic 
feet of oxygen per each cylinder:----Six (6) cylinders required. 

with all 
shall be 
build inf!: 

(18) rx:r:3en Piuing Manifold shall be complete 
neces sa:..":r pipinp:, valves and regulating equipment 
provided to con~ect two (2) oxygen cylinders to 1-inch 
supply connection. One (1) complete unit required. 

g. guilding No. 217 - Drawing No. 2B-43l: 
~irnish and install: 

(1) Reefer - According to specificat~on No. 
I·ll\1"··58-402 dated July 8, 1949. Two (2) complete units required. 

(2) One Ton Pak Icer~ complete with one-ton 
bin and 3 H.P. air-cooled condensing unit. Bin shall be 
constr·1.1cted of redwood treated with linseed oil and shall be 
especially equipped with stainless steel liners, stainless 
steel drain plates, aluminum tie bolts and stainless steel 
hardware. Pack Icer shall be comnletely piped for refrigera­
tion, including thermal expansion valve, heat exchanger, 
liquid dehydrator, liquid strainer, solenoid stop valve, 
water pump and water float valve. Motors shall be fungus and 
moisture proof. Each !TIO tor shal 1 be provided with a suitable 
magnetic starter. rl~otors, starters, and all controls shall be 
snitab1.e for operation on 220 volt, 3 phe.se, 60 cycle current. 
Capacity of Pak I cer sI'.&.11 be not less than 1700-pounds of ice 
per 24-hours at an ambient air temperature of 90° F. and an 
entering water temperatu~e of 80° F. Two (2) com?lete units 
required. 

(3) nne-Ton Pak Icer shall be similar to that 
described in Item 2: except opposite; i.e., condensing unit 
shall be mounted on opposite end of Pak Icer from that fur­
':'.'lished under Item 2. Two (2) complete units required. 

h. Building ~o. 117 & 118 - Drawing No. 2B-407 -
Furnish and install: 

(1) Refrigerated Developing Unit shall consist 
of a thermo-insulated 3-compartment tank with moulded light 
tight cover, beneath which a water cooled refrigerating unit 
with the necessary controls and piping connections, all con­
tained in a metal cabinet of welded construction. The com­
p~essor unit shall be 1/4 H. P. with a capacity to cool ten 
(10) gallons of >Nater per hour from 85° F'. to 65° F. with a 
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room t;err,perature of 90° F, Tanl<: shall have two-compartments 
with a ca,acity of 5-callons each, and one compartment hav­
ing a capacity of ten (10) gallons. one (1) complete unit 
required. 

(2) Sterilizer shaJl be a sceam jacketed auto­
clave, for dress:'!ng and utc11sil sterLlizing, The inside di­
mensions shall be 16-inches in diameter and ?4-inches long, 
and cor.stI·ucted er.tirely of br8.ss, bro11ze and copper, ·with 
ext~a heavy fittirgs. Sterilizer shall be free standing hav­
ing pipe supports with adjustable feet. Scerilizer ahall be 
electrically heated and shall be complete w~th low water cut­
off, generator, regulator, control box with mercury switches, 
fuses and neon pilot light, unit shall be wired to operate on 
220 volts, 1 phase, 60 cycle current. One (1) cor.ipl~te unit 
required. 

i. Bu5.ldinc; 409, - prawing J:;o. 2B-4 31 
Furnish and install: 

(1) Beverage Reefer - nccording to specifica­
tion EN-5B-410 date·d September 27, 192+9. One (1) complete 
unit required. 

j. P. X., Barber Shop and Post Office Site 11 B11 
-

Drawing No. 2B-432. Furnish and install: 

(1) Flakice Machine shall be similar to Item 
21, paragraph a, Section 26 of ~hese s~ecifications. One (1) 
co11plete ~_mi t rec:uired. 

k. Building No. 212, Drawing No. 2B-l~33. Furnish 
and inst3.ll: 

(1) Pressureized Fume Hood shall be constructed 
of shelstone with sash and weight boxes of the same material. 
The uimenaions of the hood shall not exceed the following: 
Lenc;·ch 71-inches, width 30-inches and height with sash up 67-
~ncl1es. Hood shall have one incandescent light with surface 
n~unted switch on the exterior left hand si~e oanel of hood 
and a 9-inch diameter exhaust connection. One· (1) complete 
unit required. 
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1. Building No. Jl8, Drawing No. 2B-439 - Furnish 
and install: 

(1) Paint SEray Booth shall be floor type with 
back exhaust and dist:ci'tluting plates. 1:'.:'op of booth shall be 
equipped with 2ir x 24-:.nch wire glass window and frame. Fan 
shall be 24-inch diameter, 1400 R.P.M., and a capacity of 5850 
C.F.M. free air delivery. Motor shall be 1/2 H.P., 115/230 
volt, single phane, 60 cycle. Motor shall be mounted outside 
the exhaust duct on adjustable oase and connected to fan by 
11 Vee-belts 11 passing thru dust ti;:;ht housin0. One (1) complete 
unit required. 

rn. Builr.'l.ir:g Drawing Ho. 2C-452: Furnish and in-
stall: 

(1) 
34 inches l1igh. 

Steam table shall be approximate:y 84 x 30 x 
Top shall be 14-gauge with 2B finish 
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stainless steel anc shall have six (6) openings for No. 2000 
hotel pans. Body shall be 18 gauge galvanized steel, with 
shelf under of 14-gauge ~alvan1zed steel. The steam table 
shall be furnished with a 32-ounce cop,Per pan and 3/4-inch 
copper steam coil. Legs shall be 1-1/4-inch galvanized pipe 
with adjustaole feet. A 1-1/2-inch thick hardwood cutting 
board shall be furnished with the ~ook's side to bring the 
fixture to 30-inches overall height. Corners of ta.ble shall 
be squared for assembly to adjoining unit. Three (3) com­
plete i.m~- ts requ tred. 

(2) Pick-t.2_.Q~nter c.nd Dish ::;toraqe shall be approx­
i:-111'-tely 216 x 1"5 x 42-ln.Ghes l.1igh. 'Top shal 1 be ll6-gauge with 
Noo2B finish stainless steel. Bod'! including fron'c .sliding 
doors shcll be 18-cause grlv:.m ized steel. Bottom c.1.nc~ two inter­
mcdiat3 shelVE.iS sh s.11 be of lL-~au;::;e galvanized steel well 
braced. Bot-tom sl'elf 3hall be a-inches a..; ov3 floor while the 
other t'':ro she:l ves sr:all C.i vi de the remaining space equally. 
Unit sh,-J.. 1 huve -;al 1i-a1:1ized ;,Jipe less v.r.._ th adjustable feet. 
Cut fron richt coi>ner which faces dining area at an an:;le as 
shown on drawing. This unit shall be des i ;ned to fas ten onto 
stem ta'::-le, cold pal1. m. cl ice cre<-1t1 cabinet to form pass 
ccunte11

• Three (3) complete uni ts required. 

(3) Cold Pan sh9l l be i'ppro:~irnately 5+ x 30 x 34-
inches Ligh. 'i1l.1e entire top area shall be 6-inches deep cold 
pan of 16-gnuge \"Ti th l·To. 23 finis:-i stai :less steeltt with 
pcr>forr.ted f.ctlse !;otto1 of the SDJ:ile ,::ateriil.. The pan com­
partment shu.11 be insulated rrith 2-inches of cork. A full 
length 14-i;;at.~ge g;:,l van J..zed steel shelf, 10-inches above the 
floor 8h8l l be iwovided vii th the :,_nit; al so, included shall be 
g2lvs..1~_zed pipe lees wi':h ~0 djustabl0 feet. !~11 corners shall 
be s~ur.red ~'~or assembl~r to 2c~joi.'1._'._n;:; units. ':11hree (3) complete 
units i·equired. 

()i) Ice Greem Cab j_net sLal 1 be of a self-contained 
unit dpproximately 53 x 30 x 34-inch0s hi;;h all :r.ietal cr;binet. 
LntL"'e top shall be stainless steel with six dou0le row rcoles 
fer ice crew-i1 con tai~ers ·; brl an(! e of C'-' bi.net shall be White 
Dl;.lux fini.'3h. Cooling unit sh::i.11 be opon-t~rpe, air-cooled 
condenser con:pressor unit povrered by a 1/3 H.P. 110/22) volt, 
So cycle, single phase motor. '2l1ree (3) cor:iplete units re-
CJ.U ired. 

()) i:.rorl~ 'I'ub le. 'orlc ~ab le sr al 1 be 60 x 30 x 34-
i nchas r_i3h. Top shall be 12-3a 'L~e :;nlvanized steel '~d. th a 
6-inch 18-gauge gcl V'.3l'lized stesl apron on all sides, md 
galvanized, pipe lees 1-r_;_th 3.C.:jLlstable feet. Shelf under top 
shall be l~-gau~e salva~ized steel. 3helf above top sh&ll 
be f 1ill legth, 12-inche s Vlide a1 d 20-inches a 'Jove table top 
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;nounted wi ~h ::;:..:lva1.i.zed s~1pp0Pts on beci.r oortion of table. 
Three (.3) co1;J.plcte units :C'eq-~1ired. 

( 6) ':':'casters s:.:r.l 1 be stoi.'11.e ss steel rotary t:rpe 
with C8pacity o:Cgto-"I2 slicJs per r.::~nuto, ;'naximum electri­
cal input of 3Soo 1.v2.tts GO l"ieit0rs, JEd ~1- !:1.oto.l' Qriven con­
ve7oi' 0901"e.tl:1«; on 220 volts, sin:_,10 phase, So cycle current, 
rna.x5.rnum "ull locci 0~1 moi::;or of ~;..O ·c"ratts. ''hree (3) cor:iplece 
"LL1.i ts :>e'.11.lireJ. 

(7) BrGac.1 Slicer sl"lall be ;:::ro.v::..ty foeC: c:mte t;rpe 
to hc..ndl8 16 10°8.ves, 1/2 ·i_nch slices vrith 1/3 II.F., 110 volt, 
So ~:--cle, cL'.1:,le phctse ·1-0tor. ·_hree (3) coy;1plete ·.mits re­
q_ai:..'e c. 

(8) :,e2c:J.-In ·10fri'-"erator sb.Gll 'i.:e 30 cu.ft. self­
co::-i t:::.ino d model \': i frl 7Q.:.:;a L-.2:e-[i.lu.r.ih1i..un ex 'ceri or 2.nd 22-gause 
aluminma interior·. L.sul2.tio.1 s"b_G.11 be L~-i- c11.es of fiber-
zlairn Ll'.Ella tio '. tc fri )era tor shal 1 1_::,e Ep pro·:ima tely 104 x 
31+. .::~ 78-incl1e3 } i::)1 1 'ith tvro (~) lol1.,S doors huv:Lng siY- hii1ges 
each, four s·na 11 doors h8.'. ing trree hin s0 n e o..c'1, m d al 1 
haru::·ar'3 heav iJ.:r chrome-plEted case; Lress or ;J:_1 onze. Tvrnnty­
fcur adju~table ":ire shelves sh::11 ~Je -;J:.~oYided. Cool:i.ns unit 
s~-lJll be self-contaJ.ned ir..cLH.1inc conpre'3scr, air-cooled con­
ds:.rner, nnc< a~l necessa:.."y c'.c~ecsories mj controls. Compressor 
mo~or sh~ll b~ J/4 F.P., operati~g on 220 volt,3 phase, bO 
cyc:Le c ·u·rb1t. 'T'h<::rrdc co~ 1 ba J.@1 ced to cor,:prossor, unit 
sJ.1,_ll l~1ve L9.;i'.etic st'.lr·cer _ s.nc~ o·re:.~load, uc1dcrload protec­
tion. :11:.r'ee ( ]) conpleta L.'lits re_:i11ired. 

(9) Bain r·arie st:..3.ll be 36 x 30 x 3L~-inches high, 
·!..th lS-i-ich :Jec.:p 12-c_'.~±\.:t:~e ~a.lv2nized steel ~Jm ind 12-gauge 

galv2nized steel 2-inch ~1i )-, pePfo:'."'ated f'clse '•otto:rn for pan. 
Pr:>vide c. pan ·. i th dr2in me 3/L;.-L'1crl co:pper stea1 coil. Top 
ed~~s shall be die rolled 1-1/4-i~ch. Leg shall be 1-1/4-inch 
g:3.lVffiized )ipe wj_;~~~ z..Hijusto'_:.le feet. L:cs sh8l l be re.stoned 
to pan 1.·1ith yssets. L1lwee (3) complete ' .. r:its i·equired. 

(10) Coolrn SL1k sh::'l 1 b·3 2L: x 2L~ x 1L1 .. -inches deep. 
Top of sink 3h8.ll be J!t.-inches fro"-:J. flooi~, v:i th no tack splash. 
Sink shall be 12-gau;:o;e 321 van ized steel with center drat n and 
top edges die rolled, 1-1/4-inches. Cal Vl'.r1 i zed pipe lec;s 
~:3.v:.ng adjl'.stable fec;t .sl::.-.:~11 be fa:::"cencd to sink with gussets. 
T:1ree (3) complete iJ.nita requ~_ped. 

{11) Cook 1 s fort ., tb le Jb ... 11 be 84 x 30 x 34-inches 
:--li

0
;h 'Hi th top ofl.-2-t}?,uge ga-ivanized steel,· and oody enclosed 

c'.l bac'.\: t:nd boct. e'1ds with 18-:..;:::lu_e ~;alvmised steel. Cook's 
side s:1all oe open with <'-'- :Jottom 3holf of l~.-.:;l'm,:e ::.;nlvan ized 
s';:;e'-'l a~1c~ t·,70 ~c..lvanized die star!;-,)od tool drar1ers on nF.1t8nted - - . 
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slides. Legs shall be 1-1/4 inch galvanized pipe with adjust­
able feet. Three (3) complete units required. 

(12) l'.~b:er sl~all ba sixty c-;_uart size with standard 
equip~ent, 6riven JY a 1 ~.P. 220 volt, 3-pbase, 60 cycle 
motor, '::''b...ree U) co~~1plet0 units req ired. 

(13) - ·0~~ 1 : ria;)le s~1s.ll b3 J4 x 30 x 34-inches high 
with 12-g:J.u:;e __;al vm izedSteel top, 16-gaiJ;:;e ga1vanized 
steel ai.Jron all around, ti•_ro ::>---lvm izec die stmiped tool 
drc1_ 1'rers 0n pa te:-ited slide, s~--:elf ~J.ncer of 14-gauge :;al van ized 
ste3l, H21d well br:iced '3alvm ized ~ipe less '"Ti. th adj1;lstable 
feet. :ia:11e s~all c.lso '.1ave n full len.:;th 12-inch lo-gauge 
galvn.nized steel s!.--ielf across :Jr.c1: 1.-r'._tb top 20-incbes above 
ta-1le hai ;;ht anC' f 0.2 tened to ta 'Jle 1"i th '.3s.l van ized brackets. 
'J'hPee (3) coi·iT:_:ilete -.nits req_iired. 

(14) ~ood Cutter sh8-ll be pedestal type '"nth hub 
~ttachment. Cuttersho.IT"l)e drive~i. :Jy a J/4 H.P., 220 voJt 
'JO cycle, 3 pho.se notor. '.."hr2e (3) complote 'J.nits required. 

(15) !'ll3il-C r'rinder sLall be grnvi ty feed type with 
stainless steel ~Jcr. and E~ ca)acity of 20 to 25-pounds of 
:n0a t. '~he -:._ini t sha:L 1 be driven )y a 1/2 E. P., 115/23 0 volt, 
60 cycle, si:.1 _le ::_Jhf'.se notor. ~hr0e (3) com:.:Jlete uni ts 
required. 

(16) 3u-Scher's o~_~t rc-:J:Jle s:13.ll be 72 x 30 x 34-
L1ches inch0s with a 3-inch lmninatecl :D8.ple top, 13-gau:;e 
go.lvmized steel apron sl 1 around, an.:: cme ;:;alvm ized die 
stamped tool o:::c.~ 1Per on pD te~1ted slides at tic:;ht end of 
t'..nle. Provide a shelf below of l~~-gmJ.ge galvanized steel 
and Leavil-y )raced galvri:c-1ized pip3 legs 1:-rith o.djustab le feet. 
2"1~oe (3) comple ~e 'ni"'" req·j_ired. 

( 17) ··:opk :'able shHll b0 L..8 x 24 x Jl.i-inches hif;h 
ni th 1/1_-c;nu_;e galvanized steel top, shelf under of 1L1_-ga:.lge 
::;ulvanised pipe le~;s r:o ~nted on ru )'~er tired, ball bearing, 
~1eccvy cJ.uty l.i-5.nch all-s':'ivel caster::;. '~hree (3) complete 
U!lits required. 

(18) V0~etable Preparation T~ble shall be 84 x 30 
x 34-inches hi~h with a 12-gauge gal~anized steel top, shelf 
~inder of 14-:;~'-u:e galvanized steel lG-;_;auge .•;alvanized steel 
a~Jron all around table, two gaJ.vruized die stnnped tool 
dra':iers on 9ate::ted slides and g<ll vanized pipe legs with 
aJ.j 1J.S tab le feet• />,_ full tab le lee; th 16-[~t'.u.:-;e t;al vanized 
steel she }_f 12-inches -,r lde 1·,ri ~h 01) :.'n back shall be provided 
2J-inchos 9.bove top of tabla. ·--::-hree (3) cor1)lete units 
required. 
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(19) Ve~etoo le 1.Iork 'I'JJ le shall be 84 x 30 x 34-
inches hizh vrith-1 -gau:;e galvm ized steel top, shelf under 
of 14-gaw;e galvanized steel, L..:-ga'_:~e :;alvanized steel 
apron all around table, and galvm ized pipe legs with ad­
,jastable feet. Back of table top ond ::eight hand end shall 
be turned up 1-inch and then dovm to finish at sa:n e le gel 
as 0ottom of too le top in front. -- full tab le length 
16-gauge galvanized steel shelf 12-inches wide shall be 
provided 20-inches above an cl. O'.'eP the ·back portion of the 
table. ralvan ized steel brackets shall support shelf above 
ta'Jle. T'hree (3) complete units req.lired:-

(20) Potatoe Peeler shall have a 50-ponnd capacity 
ind be complete with peel basK'et m d hose connection to sink. 
Unit shall be driven >)ya 1/4 H.P., 110 volt, 60 cycle, 
sinsle phase motor. Three (3) complete units required. 

(21) Soiled an~ Clean Dish Taole: 

(a) Soiled Side: ~hal 1 be a 84 x 28-inch 
taole with 1-1/4-inch die roll on work side. '7'ront right 
hand a-id cut on a 45° angle. Top shall have a dish scrapping 
hole, rubber scr~pin:: block, and 10-inch be.ck splash rTith 
2-inch return to wall. Top shall drain toward dishwamer. 
i\ full lengt'o_ 12-inch ,.,id.e 16-gauge e,alvm ized steel shelf 
shall be provided over tab le at back portion 22-inches oo ove 
the tab le top. ·-::ai:;es of the shelf shall be turned up 1/2 
inch arld down to eliminate ro-'::h edses. Shelf shall be 
supported by dish table. A 14-gau:;e galvanized steel shelf 
shall re provided under top fDom left ha:id m d up to Ep proxi­
ma-;;ely lC,-inches of garbage hole. ~\quick drain v!ith str·.l.r.cr 
the full width of the tab le shall be installed in the table 
6-inches from point of connection to the dishwashers. 

(b) Clean Side: Shal 1 be a 1)0 x 28-inche s 
ta'."Jle with 1-1/4-inch-ore roll on '.vorlc side and 10-inch back­
splash with 2-inch return to 'Vall. /.t end away from dish­
washer, provide a two compartment sink (each compartment 
24 x 24 x lh.-inch deep) with corner drains and overflow. 
Drain di sh tab le towards sinks and provide shelf of l~.-ga uge 
galvanized steel under drain 0oard. 

( c) Both Sides: Top m. d backsplam of both 
ta ·led and sinks shall be 12-[;auge go.lva-iized steel with 
shelves aJove of 16-gauge and below of 14-gauge galvanized 
steel. Tables shall t...ave galvanized pipe legs with adjustable 
feet. TbrAe (3) complate units required. 
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(22) L1.sh1·;asher shFill be single tank hydraulic 
drive convevor model o~ ~alvanized construction with built­
in ventilatin~ cowls and.hood. The unlt shall be equipped 
with thern1ostatically cn::-itrolle0 st"'am coils and steam 
booster for raisin~ 140oF. wqter to ieooF. for final rinse, 
all necessarv thermometers, six dish baskets, four co~bina­
tion cup, glass and silverwat'e baslrets of chror.1e plated 
rnetAl. Dishwasher shall be approx·:.mately 45 x 25-inches 
and the motor shall be 1-11 2 H.P. 220 volt, 60 cycle, 3 
phase. r::1hree (3) coriplete un't.ts required 

(23) ~an~e specifications shall be similar to 
Ite~ #10, paragraph A, Section 26 of these specifications. 
Three (3) COFnle~R units required. 

(24) Steam Cooker shall have three compartments 
with auto~atic slidin~ shelves, interior ana exterior con­
struction of galvanzed steel. Cooker shall be direct steam 
operated through synchronized the!'111ostatic control. Eight 
tall, narrow, seamless drawn, perforated stainless steel 
baskets shall be furnished with the cooker. Three (3) com­
plete units required. 

(25) Deep Fat Fryers shall be automatic electric 
fry kettles wlthcapacity of 31 to 40-pounds ana opera.ting 
on 220 volts, 3 pr·Rse, 60 cycle current. Each fryer shall 
have two half-size frying baskets. Six (6) coMplete units 
required. · · 

(26) ~riddle: Specifications shall be similar 
to Item #9, pare~raph a, Section 26 of these specifications. 
Three (3) corn.plete units required. 

(a) Griddle Stand shall be 38 x 23 x 25-inches 
high. Top shall be heav1ly reinfo~ced 14-gauge galvanized 
steel with back and both ends to be turnee up 1-inch and 
front to be turned d~wn 1-inch, and galvanized pipe legs 
with adjustable feet. Shelf under top shall be 16-gauge 
galvanized steel 6-~nches above floor. Three (3) complete 
units required. 

(27) Ice Bin shall be approximately 24 x 30 x 42-
inches high with bottom 8-inches a'Jove floor and standing on 
galvanized pipe legs with adjustable feet. Construction shall 
include intPrior and perforated false bottom of 18-gauge 2B 
stainless steel, exterior of 18-gauge galvanized steel, all 
sides and bottoll"s insulatAd with 2-inches of cork and remov­
able uninsulated top of 14-gauge 2B stain1e ss steel. Top 
shall be hinged in center with chro~e plated piano hinge and 
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shall have stainless steel legs in each corner on under side 
to prevent slippa~e. ~op shell be flush with exterior body 
of bin and edges s~all Qe hermned to eliminate sharp edges. 
Three (3) complete units reauired. 

(28) Coffee Fr~ shall have squa:'."'e twin five gallon 
stainless· steel urns wi~h stainless steel liners; 5/8-inch 
steam coils, thern:osbaticallv controlled; and 1-inch faucets, 
outlets of wbich are to be 10-1/2-inch above stand. Urn shall 
be furnished with two, five-gallon stainless steel french drip 
baskets, 2000 f"l_lter pepE>rs, and a one gallon measure. Three 

(3) COMplet~ untts re~uired. 

Ca) roffee Urn Stand ehall be 36 x 30 x 34-
inches hiq~. To~ shall be heavi~y reinforced 14-gau~e, 2B 
finish stainless steel with built-in removable splash and 
drain. Two ends and beck s~all be 16-gauge galvanized steel; 
front to be open. '3otto".l1 imd intermediate shelf shall be 16-

gauge galvanized steel and legs shall be galvanized pipe with 
adjustable feet. Three (3) com~lete units required. 

(29) Reefer shall be 675 cu, ft. pre-fabricated, 
portable, knock-down, walk-in storage regrigerator with pre­
fabricated, panel-moimted, refrigeration equipment assemblies. 
P..efrigerator box shall be U.S. Navy Stocki.To. Y-66-R-345-600 
constructed of steel and complying with the following descrip­
tion. Ov~rall o~t~ide di~ensions of box shell be 154-inchea 
long by 108-inches wide by 90-inches high. hefrigerator unit 
shell be U.S. 2nvy Stock No. Y-66-R-353 with Freon-12 as the 
refrigerant charge, end complying with the following descrip­
tion. Overall outside at~ensions of unit shall be 36-inches 
long by 46-1nches wide by Al-inches high. Reefer box end 
refrigeration un1t sh~ll ~P equipced ~th all necessary 
appurtEnances. Six (6) co~plete units required. 

n. 3uilding ~rewing No. 2P-450, Furnish and install: 

(1) Steam Table shall be approximately 96 x 30 x 
34-inc~es hi~h. Top shell be of 14-gauqe with 2B finish 
stainless steel, and~h~ll have seven (7) ooenings for No. 
2GOO hotel pens. uody s~all be of 18-gau~e ~alvanized steel 
11':it!1. shelf under 14-p::ai'ge galvanized steel. The steam table 
shal 1 be furni shl'.lc" with a 32-ounce copoer pan gi d a 3/4-inch 
coppi:ir steam co 11. Le~s sha 11 'Je 1-1/4-inc:r. ga lva.nized pipe 
with adjustable feet. A 1-1/2-incr thick hardwood cutting 
board shall be furnished on the cook's side to bring the fix­
ture to 30-inches overall height. 

(2) Pick-Up Counter and Disr Storage shall be 
approximately 228 x 16 x 42-i~ches high. Balance of specifi-
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catio~ shall be si~ilar ~o Item #2, p8ra~raph m Section 26 of 
these specifica~lo11s. One (l) cnr1plete unit required. 

(3) Gold Pan shall ba aporox,matelv 72 x 30 ~ 
34-in~hes hifh. ~he balance of t~~ sneciftcetior shall be 
si~il8r to Ite~ #3, paraqranh m, Sectior 26 of these spectfi­
cat1ons. One (1) co11nlete unit req11tred. 

(4) r~e Crea~ Cnbinet shall be a self-contained 
unit approYimately 65 x 30 x 34-inches high all metal cabinet. 
B:n~ire top shall be st8inless steel wltl: e~_gl"t (8) double 
row holes for ice creR~ containers; balance of cabinet shall 
be ,ihite ---ulux flni~~-. C::>oling unit sf1al 1 be open tyne air­
cooled condenser compressor unit powered ~ya 173 H.P., 
110/2::::0 volt, SO C',·cle, si:-i.gle phase wotor. One (1) com­
plete unit requil0 ed 

(5) \JOrL '.:'a'1le shall be 48 x 30 x 
Balance of specificatjon shr.11 be si1"1.ilar to 
graph~, Section 26 of th~~e spec~fications. 
plete unit re~~ired. 

34-inches high. 
Ite!"l #5, pa.ra­

')ne ( 1 ) com-

f6) ~oestAr specifications shell be si~ilnr to 
Ite!"l ,f6, pr:razr,<;ph m, .Sec:ion 26 of these specifj cations. One 
(1} complete unit reo1JireJ. 

(7) ;~r""i:td f,licer spedficat1_ons s:ball be sil'1'1.ilar 
to ItAm -d7, p",rP~:r"p'-:. m, Section 26 of the~e specifications. 
0ne (1) cor'pletA unit reou.ired. 

( f') ':each-In R.ef'r i~"'""B tor a pee ifica t i0ns sha 11 
be sim1lar to Item #8, paragraph ~, Section 26 of these speci­
f 1c8~icns. One (1) complete unit required. 

(9) ~ain Marie specifications shell be siriilar to 
Item #9, pnragrant m, Se~tion 26 of these specifications. One 
(1) complete unit reauired. 

(10} Cook's Sink specification shall be similar to 
Item #10, psragr&ph g, Section 26 of these specifications. 
One (1) complete unit required. 

(11) rco~'s Work Table specificati~n shall be 
sjrnilar to Item iil l, para~;1 aph m, Section 26 of these spe~ifica­
ca t ior.s. One ( l) c 0~1 nle te unit req1J. ired. 

(12) ~ixer r,A~ifications s~all be similar to 
Ite~ ?12, parq~raph ru, ~ectio" 2E of thesA specifications. 
Cne (l) COY"f'lete unit re<"'1"}red. 
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(13) Work rrie'.Jle sh13.ll be 84 x 30 x 34-inches high 
witL3-inch laminate0 rraple top. <al2nce of sp~cification 
shall be st~ilPr tn JtP~ fl3, urrR?raph m, Section 26 of 
these specific~t~ons. One (l) c0mnlete un~t renuired. 

04) Foot' Cutter specification shall be siMila.r 
to Item .ril4, pPrat;rqph m, Section 26 of t'1ese specifications. 
Cne (1) coriplete un' t requtred. 

(15) r~eat; n.rinder sneC'ificRti· n sha 11 be similar 
to Item dl5, pBragraph m, Sect:tcn 26 of ;hese specifications. 
One (1) complete unit required. 

(16) F<?at; Bloc~ specifications shall be similar 
to Item #16, paragranh ~, Section 26 of these specifications. 
One (1) cornple'.::e unit: req 11ired. 

(1'7) Veg:etable PrenG.ration Ta1Jle shall be 96 x 
30 x 34-incbes hI~h with 12-g~ure gslvanl7ed steel top, shelf 
un 11er of 14-gauge r,~ l vanized s tee 1, apr r:n all around of 18-
gauge gqlvanized steel, two galvanized die stamped tool 
drawers on patented sli~es, table s~all be ~upported by gal­
vanized pipe ler::s with ar4 ,jus ta 11le f9et. One ( l) com pl ~te unit 
reqi1ired. 

(18) Work Table sh~ l be 90 x 24 x 34-inches high 
with 12- gaugA galvaniz%steel top, shelf under of 14-gauge 
gal~ranizecJ steel, 18-gau;;P galuanized steel apron around. 
TabJ_e shnll be si;t:rport"'c 1Jy galvPnized pipe legs w1 th adjust­
able feet. One (1) co~plete unit required. 

(1°) ne .... ~ta'.)le Preparatlon Sink st.all be a 150 x 
28-inch te.ble nj_tl1. 1-1/4-tnch rile -roll on front and left hand 
enj, eni 10-inc~ bee~ splash wit~ 2-inch return to WRll. 
Cent;er s~1Pll be provided with a two-compartment sink (each 
24 x 24 x 14-lnches deep) with corner ~rain and overflow. 
ArAa under craln board shall have a 14-gauge galvanized steel 
shelf, ''lell braced. Top, sinks, a..'ld back splash sbal l be 12-
gauge galvanized steel. Unit shell have eight galvanized 
pipe legs with adjustable feet. One (1) complete unit re­
quired. 

(20) Pot VJashing Sink shall have L-shBped sink 
table 120-inches plus 66-inches long by 28-inches wide. 
Peight at ends aejo~nln~ Item JlB and #21 s~all be the same 
as respective ite~~ for ~oltjng together and soldering when 
assewbled in fielf. Two co~part~ent sink shall be built 
in l20-1'1ch leg of ;,-shaped table. ~ach sink coil",partMent · 
shqll b9 30 x 24 x 14-inches deep, with corner drains and 
OV9rflow. Top, sinl:s, i:i.nc' 10-inch back splash shall be 12-
gaup;e galvanizer stP;el. 7\ack splash shall have 2-inch return 
to wall. Lie roll top on front onlv. Unit shall be supported 
by galvanized pipe legs with adjustable feet. One (l) complete 
unit required. 
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(21) Potato Peeler specifications shall 
be similar to Item 20, paragraph n, Section 26 of these speci­
fj_ce.tions. One (1) complete unit required. 

( 22) Soiled ar~d Cle ar. Dish. Table: 

(a) Soiled Side shal 1 be llL~ x 28-
inches with balance of speci±'ica·cion s:i.i:1ITar to Item 21 (a), 
paragraph m, Section 26 of these speci::'ications. One (1) com­
p:ete unit required. 

(b) Clean Side shall be 96 x 28-
inches table vri th 1-1/4-incli die roll on work side and 10-inch 
back s:;::ilash vfi th 2-inch return to wall. The end a\vay from 
dishwasher shall match \!i th pot washin6 sink in order to be 
bolted tc0ether ;-fhen assembled at jobsite. Drain dish table 
tovrard sin~{ end provide shelf of 14-gauge galvanized steel 
under drain board. On0 (1) complete unit required. 

(c) Both Sides shall have top 
and back splash of 12-gauge galvanized steel, shelves under 
of 14-gauge glavanized, shelves over of 16-gauge galvanized, 
and galvanized pipe legs with adjusta')le feet. Dish tables 
.3hall be designed to fit dish was1:1er. One (1) complete unit 
required. 

(23) Dishwasher specifications shall 1:e 
similar to Item ;;f22, paragraph m, Section 26 of these sr.e cifi­
cations. One (1) complete unit required. 

(2~) Range specifications shall be similar 
to Item #10, paragraph a, Section 26 of these specifications. 
One (1) complete unit requi:-:-ed. 

(25) Steam Cooker specifications shall 
be ·sLni:;_ar to It3li1 #21+, paragraph m, Section 26 of these speci­
fications. One (1) complete unit required. 

(26) Deep Fat Fryer specification shall 
')e similar to Item 1:f25, paragraph r:i, Section 26 of these speci­
fications. Two (2} complete units req1.lired. 

(27) Griddle specifications shall be simi­
lar to Item #9, paregra~h a, Section 26 of these specifica­
tions. One (1) complete unit required. 

(a) Gridole Stand specifications 
shall be similar to It0m 26 a paragraph g, Section 26 of 
t~-iese specifications. One (1) completG unit required. 
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(28) Ice Bin specifications shall be 
similar to Item ~27, paragraph m, Section 26 of these specifi­
cations. One (1) complete unit r.;quired. 

(2S) Coffee U.i.•n shall have sqna.re twin 
ten gallon stainless steel urns Fi th 'o8.lance of specification 
similar to Item )28, paragra9h m, 3ection 26 of these specifi­
cations. One (1) co~plete unit re1uired. 

(a) Coffee Urn Stand shall be 
40 x 30 x 34-inches high with balance of specification similar 
to Item #28(a), paragraph g, Section 26 of these specificntions. 
One (1) complete unit required. 

(30) Bake and Roast Oven shall be portable 
three declc heavy duty oven rri th one u-inch 11igh roasting deck 
and two baking dec':s each 8-inche s high. Each deck shall have 
a gravity feed oil burner for No. 3 or lighter Diesel oil and 
a moto1~ criven blor:er to ope:c•a te on 110, volt, 60 cycle, single 
pl.10.se current. The oil burner shall be lccat ed on the right­
hund end of ovr.m. One (1) complete unit required. 

(31) Stea~ Kettle shall have 60 gallon 
capacity ,Ni th fuel j acl<:eted, ses.mle ss dre.wn, stainless steel 
kettle; one piece hinged cover; stainless steel strainer; 
safety valve; and stainless steel tubular legs with adjustable 
floor flanges. ~ettle shall be for direct steam operation and 
equip;_Jed with a tangent typ0 outlet. One (1) cor,1plete unit 
reopireC::. 

(32) Reefer snecifications shall be simi­
lar to Item #29, ~aragraph ~, Section 26 of these specifica­
tions. Two (20) complete u:1its rec.uired. 

install: 
o. Building 13, Drawing No.2L-440. Furnish and 

(1) Car;e Sterilizer shall be 66 x 41~ x 
l~O-inches deep inside with cons true ti on of 3/16-inch steel 
plate, 2-inch steel angles, and hot dipped galvanized after 
fabrication. ~he hinged cover shall be made of 1/16-inch gal­
vanized steel, properl~r braced ·:ri th galvanized steel angles. 
The cover shall be provided ·.ri th a suostantial handle and 
counter weights. Heating shall be by a stea:i1 coil in the 
bottom of unit.Threaded openiug, vented overflow, water inlet 
and drain shall be provided; the latter shall be equipped with 
suitable drain valve. P. removable tray shall be provided of 
such s~ze as to cover the entire bottom of sterilizer; so that, 
~'Then tr&y is used vd th a twin hoist or overhead track and 
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trolley arrangement, handling of cases in and out of the steri­
lizer by one operator will be Pacilitated. One (1) complete 
unit required. 

p. I:uilding 12, 12.rawing No. 2L-489. Furnish and 
install: 

(1) Sterilizer· specification shall be simi­
lar to Item #2, parasraph h, Ssc~ion 26 of these specifica­
tioYls. One (1) complete "..lnit required. 

q. Buildi~ Drawing Ho. 2G-926. Fll1•nish and in-
stall:. 

(1) Portable Refrigerator shall be 150 cu. 
ft. and shall consist of two major parts, the cold storage 
room and refrigerating machine. Both shall be within a common 
structurG.1 steel fr'lme enclos"Jre forming a self-contained unit. 
It shall be so designed to use an electric motor as a source 
of power to drive the condensing unit with a gasoline engine 
as a standby. Refrigerator shall be U.S. ~avy Stock No. Y-66-
R-345-SO complying with the following description: Inside 
clear dimensions of refrigerated compartment shall be 67-1/8-
inches long by 59-1/8-inches '·ride by 67-1/8-inches high. The 
refrigerator unit shall be equipped vd.tn all necessary appur­
tenances. Six ( 6) complete lll1i ts reqv.ired. 

r. Pl1Jmbirig and l•lachine Shop, Bullding l.To. 314, 
Drawlng 1To. 2B-156: Furnish anC. install: 

"Marvel" make. 

Model i.'ifo. 1-2-1:., 

mai{e. 

make. 

Ottori make. 

(1) Hack 3aw shall be 8" x 8", Model Ho.2M-l, 

(2) Pipe Cutter and Threader shall be l"-4", 
"Toledo~' make. 

(3) Mill shall be "Kempsmith" make. 

( 4) ShaEer shall be "SteDtoe 11 make. 

( 5) 1.\.nvil shall be 17" x 29 11 x lli", "Trenton" 

(6) H:,Tdraulic :t>ress shall be 60 ton, "Man J.e y" 

(7) Drill shall be 21 IT Floor type, "Cannedy-
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44, ;'Excello" mo.ke. 
(8) _Grinder shall be 3/4 HP, Model No, 

( 9) Engine La the shall be 36 11 S'.-11ing and 
16 foot bed, 11fodel "Pacemaker" and "American" make. 

(10) Compressor shall be :,Iodel Ho. T-94-T, 
"Gardner-Denver" make. 
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s. Materials Test1ng, Building No. 309, Draw:i_ng No. 
2B-163: Furnish and install: 

p.s.i., 
(1) Concrete Breaking ~a~hine shall be 300,000 

11 Southworl{-Emery 11 make. 

(2) Scale shall be 200 poundJ "Fairbanks-Morse" 
make. 

(3) Shaker shall be l/'+ HP, 1Porter 11 make. 

(!+) Sink shall be 2211 x 36 11 x 10 11
, Cast Iron 

enameled, Model 2 comp. 

(5) Water Cure Tank shall be 36" x 72 11 x 20 11
, 

gc..1vanized .Lron. 

(6) Oven shall be 18 11 x 11 !I x 14 11
, Precision 

Scient:i_fic Company mal{e. 

t. Building No. 232, Dr2wing No. 2B-5133: Furnish 
and install: 

(1) Drill Press shall be Model "Royal 16 11
, 

:
1Cannedy-Otto 11 make. 

u. Building No. 211, Drawing No. 2B-188: Furnish 
and install: 

(1) Drill Press shall be 1/2 HPJ Bench Type, 
Model l6, 11 Royal n Malce. 

(2) Grinder shall be 7 11
, bench type, Model lB, 

11 CJ,ueen City 11 make. 

(3) Lathe shall be 10-1/8 11 swing and 56 11 Bed, 
Bench type, Model No. L-S6, 17 Sheldon" make. 

(4) Lathe shall be 12~ 11 swing, Model No. 1020-S, 
1'Ri vett tr make. 

(5) Shaper shall be 12 11 stroke, Model No. lC, 
11 Sheldon 11 make. 

( 6) Do-All Saw shall be 3/4 11 HP, Band Type, 
Model No. ML, !!Do-All" make. 

(7) Milling Machine shall be 1/2 HP, Turret 
type, Model No. 11497, "Bridgeport 11 make. 

(8) Cut-Off Saw shall be 10 11 x 13 , cut-off type, 
Model No. J. 11 Johnson 11 make. 
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(9) Drill Press si1all be 3/16!1 to 3/4
11

' 
Model 

No. 13N, "Buffalo'' make. 

(10) TooJ. GrinJ.er shall be 3/4 HP, Model No. 44, 
"B:;.:c el lo" make. 

2B-154: 
v. Boat Repa:< .. r Shop, BuiJcl r.g Ko. 1106, Drawing No. 

Furnjsh and install. 

( 1) Eench Grinder sha: 1 be T1' Wheel, Model No. 
8'.:), n:slue Point" make. 

doll-R:ind'i. 
(2) _gompressor shall le i1Iodel No. HBC-1, 11 Inger-

( 3) I'ril:i. Press shall oe 68 11 Height, Model No. 
1060, '11\tlas:' make. 

2::3-162: 
w. Pa.int & Sign Shop, 3uil Unc; No. 406, Drawing No. 
Furnish and install: 

(1) Compressor st.al:'_ be :'1odel No. 33,1135, 
"Binks :i make. 

x. Motor & Dukw Repair Shop, 3uilding No. 322, Draw­
i~g No. 2B-150: Furnisll and install: 

( 1) Bra~<:e Lining :'1achine shall be :viodel No. B-51, 
"Barret 'v '' make. 

(2) Battery c:1arger shall be Model No. 2B-232, 
11 :;:,sT M ...... g. co. 11 

( 3) Comtiressor shall be 'i·1odel No. 51-63-HG, 
'i1·rayne 11 make. 

y. Electric Refrigeration & Air Conditioning Shop, 
Bujldine; No. 3i5, Drawing No. 2B-161: Furnish and install: 

(1) Coil Winder shall be li HP, Model No. Ace 
;fl, 11 Armstrong Coil Equipment 1

' make. 

(2) Dispatch Oven shall be 24 11 x 24:: x 36", 
Model No. RS-0, '.'Dispatch" mal:e. 

( 3) Arbor Press shalJ. be Model No. NA-3, :'Fram-
co · malce. 

(4) Grinder shall be 1/2 HP, Model No. 5685, 
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z. Carpentry Shop, Building No. 317, Drawing No. 
!?B-152: Furnish and install. 

(1) DriJl Pl"Ass shall be Model No. P-16, 11 Cannedy-
Otton make. 

(2) Bench Lathe shall be 10-1/8 11 swing and 56'' 
·oed, 1···11odel N · 5t.:..---rrQt::eldonl!" a 1·e •i .,0. L- v, uL: • lTI ,._ . 

make. 

G-3013, 

( 3) Jointer shall be 6 11
, Model No. 3031, "Duree 11 

( 4) Circular Saw shall be 46-}" x 30", Model No. 
''Durco 11 r1.ake. 

(5) Grinder shall be 7" Diameter, f.Todel No. lB, 
11 Queen City'' malce. 

(6) Band Saw shall be 16 1
', Model No. F-3023, 

1'Durco 11 make. 

(7) Swlng Arr.1 Saw shall be 11 DeWalt 11 make. 

(3) Lathe shall be 10-1/8 11 s1·ring and 56 1
: bed, 

Model No. L-56, "Sheldon 11 make. 

aa. Shop, D1·awing No. :'.G-903: Furnish and install: 

(1) Battery Charger shall be 75 amp. Model No. 
P-75, "Franldin·: make. 

(2) Battery Charger shall be 144 amp., Model No. 
J..07, "Earquette" rr.ake. 

(3) Machine Lathe shall be 10-1/3 11 swing and 56 11 

Bed, Model No. L-56, "Sheldon" make. 

( l~) Electric Drill shall be 5/16 11 capacity, 
r-~odel No. 250, "Ski-Drill" r.i.ake. 

(5) Electric Drill shal: be 1/4 11 capacity, Model 
No. 3765, "Thor ·1 mal{e. 

(6) Electric Drill shall be 1/2 11 capacity, Model 
?To. 6349, 11 Thor 11 make. 

(7) .'tcbor Press shall be Model No. 3, "Famco" 
make. 

MU-65, 
(8) Gr:'..nder shall be 6 11 diameter, Model No. 

11 Black & Decker" make. 
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2B-158: 
bb. Sheet MP.tal Shop, Duilding No. 36, Drawing No. 
Furnish and install: 

(1) Drill Press shall be Model No. 73, 11 Cannedy• 
Otto" make. 

(2) Grinder shall be Model No. 855, "Blue Point" 
make. 

(3) Soldering Furnace shall be one gallon capaci­
ty, gasoline type, "Clayton'' make. 

( 4) SY,1lare Shear shall be Model No. 18-52, 
1!Famco 11 make. 

(5) Press Brake shall be 8 feet long, Model No. 
16-@, 11 'Whitney-Jensen 11 make. 

26-09. TEST OF COMPLETED SYSTEMS: After the installation is 
completed, tne Contractor Shall conduct a working test of the 
various equipment and the systems supplying this equipment 
covering a period of not less than two (2) hours in the presence 
of the Contracting Officer for his approval and satisfaction. 
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SECTIO!IJ 27 

ASPH1\LTIC CONCilliTE PAVH;G &; ENIU::::iSIFIED AS?31.LT DUST PALLIATIVE ------- ·-- ·---·-----------""'··~---··.> .. --,,..-~-------
27-01, LOCATIOl'Ji:J: The areas to be paved with asphaltic con­
crete, a"ruf'Ttiickriess of paveLnent and the elevations thereof, 
and the areas to be treated with _·mulsified As?halt Dust 
Fall:i.ative, are sno1•rn on the 'l'Orldn~ drawings. 

27-02. THE iWrlK. OF THlS SEC'I'.iO"I: Include o the furnishing of 
all labo-r, equipment,-t"rar:'Sportation and m& terials, axclusive 
of li tumuls HRM, required to complete the rs ving and dust 
palliative treatment, of all areas shown on the workins draw­
ings to be paved or d~st treated. 

27-03. A :JPHALTIQ_ CQ..~iCEE'I'F:!-f.1-\ysME~T: 

a. Bitumuls Grade H.R~:I: 'iJherever the word "Bitumuls ti 
is used ~1ereafter, -ft-fs-Uride~stood to be Bitumuls grade HRM 
meAtln~ the requirei:.ents of i.<'ederal Specifications SSA-674A, 
'I'yoe 6: 

b. Water: J•herever •.'\Tater is referred to in the 
making of the mix, it refers to brackish water rather than 
ocean water. ~owever, ocean water can be used if absolutely 
necessary, but its use shculd be avoided if possible. 

c. Zqq,=sement for Mixing: .Squip1aent for making the 
Bitumuls mixes can be c~ncrete mixers, paddle type plaster 
mixers, pus~ J.!lills as co:i-1monly used in plants for making 
ste.ndard hot asohaltic mixtur-es, or accepted types of travel 
-:ni::ers normally used with any type of asphalt ic product. 
Where pc rmi tted, mixing csn 'Je do:ie in place on roads by the 
u3e of harrows, d:i ? 1,{s, or motor patrol blades. 

d. Aggre~ate: Aggregate shall consist of crushed 
ledge coral or coral beach sand or a combination of both. 
Crushed c ora 1 a ~gre ~ate roo.y be obtained from loose reef rock 
or 9its without the necessity of shooting or quarrying. 
,here possible, t,1e a~gregate shall fall 'i\Jithin the gradation 
listed be lo~{: 

(1) Percent passing 1-1/2 1
; screen 100% 

( 2) ii Ii 0/ 4 ll 11 30 tc 100% 
(3) II II 1/211 ,, 

60 to 80% 
(4) II oi 1/4 11 II 40 to 60% 
( 5) Ii fl tlO Sieve 35 to 50% 
(6) II ,, 

#40 ti 15 to 30% 
(7) ii ,, 

71'80 11 10 to 15~~ 
(8) ii II 7¥200 II 2 to 77,1 
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e. Proportioning: Approximately 6/o to 14% Bitumuls 
.'3hall be usea-:-1nttieriifx-; which equals 0.65 to 1.5 gallons 
:)er cubic foot loose of the coral a'"".gregate. 1rhe percentage 
of bitumuls shall be as ordered bv the ~n~ineer. For coral 
send alone, and in cases where it" is impricticable or un­
economical to a9proxirl'.1Bte the exact grada t;ion specified, the 
quantity of Bit,_11nuls in the mixture should be increased. 
The ;nett.od of measuring the materials anc the exact propor­
tions shall be determined by either volur~tric or weight con­
trol. Sufficie11t .,'ater shall be added at the time of mixing 
to i:J.sure thorou~~h coating of tbe coral and to give the, 
desi~ed da3ree of workability. If the coral is wet it may 
not b~ necessar; to 3dd any wateI·, but if the coral is dry 
it ma1 be ~1eces3ary to add as much water as there is 3itumuls 
in the mi~. It is batter to have the mix over wet than too 
O.r,r. The methods of :neasurinz the materials and the exe.ct 
pr;portions sh~ll ba determin~d and re~ulated as required to 
produce a 0.ense ri1:xture with a 1.nini.:11um-of voids ar.d with all 
particles unifoPmly coated 1Nit~1 Eitume!l. 

f. Gernert Adnnxture; To prevent wash-off of 31tumuls 
in cr.ses of immir.ent rainfall and to acceler·ate drying of the 
mix, approxi;nately one parcent of ?ortla.::-1d cement by weight 
of aggregate shall be added. to the mix. Broken bags in which 
the ceine:J.t has not hardened into lar3e chunks may be used 
for this purpose. Cement should be addsd after the emulsified 
as0halt has been mixed with the aggre!ate, and m:i.Xing then 
continued until the ce1nent is uniforn1ly dispersed in the 
mixture. 'The cemeYlt should be added only on the advice of 
the ~nzi.'1eer. 

3. P.1.'eparation of Ease: The grade shall be brought 
up to the requiredCr"os"878ectTo'n and shall be thoroughly 
co.:1pactsd until fir41 and unyielding. Stabjlizing material 
shall be used if necessary. 

h • .f!~n~~ ~ollin3: Tne mix shall be laid ao as 
to produ0e the comoacted thickness shown on the plans, using 
an accepted type of mechanical paver, Barber-Green, or 
equal; or the mix can be laid oy usin5 a motor patrol 
grader. Compaction shall be inade with pneumatic-tired rollers 
and f 1;-ial surface roll1nP: shall be with a steel wheel roller 
wei:_hing five to ei:ht tons. J.ioll1ng shall continue until 
a smooth and uniform ridins surface is produced. If rubber­
ti.::'ed rollers are not available a steel wheel roller may be 
used and rollin~ started as soon as possible. 

(1) ?avin5 Plant Ins)ection: The Engineer or 
his authorized repiesentatTVe-sria-YI have~access at any time 
to all 9arts of the paving plant. 
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i. Seal Coat: After the pave;nent has been compacted 
and the :mois.tUr'e"co,":tent has decreased tc a value of 5;0 or 
less, tbe surface of airstrirs o.nc: roaC:.s su1Jject to heavy 
traff:l.c shall be sealed, if ordart .. d "by the --2n:;ineer, Nith an 
application of 3itumuls ap~l1ed at the rate of 0.15 to 0,20 
3allons per square yard. Sealin~ shall be done only during 
C.ry wea the1~ and only at times when tra!'f ic can be kept off 
the pavement. Ir.i.mediately fclloi.:1:..ng the appj_jcation of tha 
BitQ~uls seal ~oat, the surface shall be broom-drag~ed 
once over, to ~ix any dust on t,1e surface vJi th the Bi tumuls. 
Traf;ic shall be kept off Q'1til the surface is not sticky. 
2:r·oom-dra~ may be pullE'd by the distributor truck. On seal­
ing coral-.:iand pavements dj_lute three parts of Bitumuls to 
o~e part ~ater a~d apply at the rate of o.3 tc 0.4 gallons 
of dil~tian per SQ~ara )Brd of paving. 

27-04. EiYFJLSl.if'lliD ;\3_)i:·:AL'i' DU2'i' 2J:,LLV~'11 IVE: -----
a. Description: :::;mulsified Asphalt Dust ·Treatment 

~tall consist of dust li~htly bound an~ penetrated with di­
luted emulsified asphalt as her:~inafter described~ The treat­
ment 1'!ill not produce a ::-aver.le:'1t, 'cut only a dust palliative 
to reduce dust ~uisance. 

b. Materials: TL1.e material tc be treated consists 
of coral surfaoinC!' in Dlace on the areas to be treated. The 
only ad.di tiona 1 materials r·equir3d for the trea tillent are 
emul;3ified as0~1.alt, Grade rlR~-, and '•later. 

c. Construction: If the depth of loose dusty rratGr­
ial ~s excessive or unequal, the area should be thoroughly 
wetted with water and co~9acted under traffic or by rolling 
before treatment is "begun. Deep dusty s9ots shall be elLnin­
e.ted end repl:iceci ·vith coarser mate.::"ial pr:Lor to treatu.ent. 

(1) An ordinary water tark sprinkler or a 
pressure distributor truck equii_)ped :-1ith either ~.ravity or 
a pressure fed spray l>ar Rha 11 oe used fo.c distribution of the 
emulaified as?halt. The emulsified asphalt shall be diluted 
wit~ fro~ ten (10) to tNenty (20) parts of wata~ for each 
part cf emulsif'ied asphalt;. T~1e dilution shall be (l]B.de by 
placing the required quantity of e.riulsified asphalt in the 
tank of the distributor, and then the required amount of water 
shall be added to the emulsified as~halt. 

(2) 'l'he rate of dilution ·.-nll depend on the 
quantity of fine dusty .:.u.aterial in the surface tc 0e treated. 
The hi::~er dilutiC'ns v.ill be used ':.rhere there is a considera­
ble q,ua.:1.t:..ty of C.ust to :.:ie traated, and the lov.rer d:i.lutiona 
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where there is a relatively small quantity of fine, loose 
i.i.tS.terial, or w~1ere the material is sandy or coarse 1n char­
acter. .vhere there is a considerable quantity of loose mater­
ial, it will be desirable to drag tbe surface with a chain­
fence dra~ or a broom-dra~ immediately after the application 
of diluted emulsified asphalt, to secure better dispersion 
and to prevent the ~ormation of pools and asphaltic skin. 

(3) ~ach tr~atment will usually require two 
(2} o:r· more separate ap.1:-lications of dilute emulsified as­
phalt. 'rhe total quantity of emulsified asphalt reqµired for 
each treatment will usually range between 0.15 and 0.25 gal­
lon of emulsified as::halt per square yard r.ieasured prior to 
dilution. .Several trials should be made to deter"nine the 
most suitable quantity of err.ulsified asphalt per square yard 
measured rrior to dilution. Several trials should be made to 
deter.11ine the most suitaole quantity of emulsified asphalt, 
the proper rate of dilution, and the number of aprlications 
in each treatment. The objective is to coat the dust par­
ticles with a thin film of asphalt nthout forming a sticky 
crust o:r a brittle mat •• ,here a heavy la1er of dust exists, 
as earth roads, a preliminary applicati~n of water nill im~ 
prove the uniformity of the results. he-treatments may 
usually be somewhat lighter than the original treatment. 

d. HelicQ_2teL_~nq.f.£1._YJats a_9~irfj.eld~ After 
dust palliative treatment has been applied to Airfields and 
.'.lelicopter Landing :·.'iats us above specified, the areas shall 
be rolled with a steel roller. If the surface seems tacky 
du1•j_n~-; rollin3, water shall be applied to the wheels of the 
roller to prevent pick-u). 1~ot earlier than the following 
day an additional application of Bitumuls on heliomats and 
airflelds shall be made in the follo""Jin~~ manner: 

{ 1) The 3i tumuls shall be diluted with equal 
carts of water, and S?read at the rate of three-tenths (0.3) 
gallons per square yard. 0hould the surface of the airfield 
or mat be dry and dusty at the tin~ the first application is 
made,, it shall be li:htly sprinkled i<Jith water to wet any 
free rlust. 
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SECTIOli 28 

SCIENTIFIC STRUCTURES 

28-01. GENERAL REQUIRENEN TS: The work covered by this sec ti on 
of the specifications consists in furnishing all plant, labor, 
equipment, appliances and materials, and in performing all 
operations in connection with the construction of the scientific 
structures herein listed and described, complete, in strict 
accordance with the specifications and the applicable drawings. 
The work shall conform to all provisions of this section of the 
specification, and all work not specifically mentioned in this 
section shall be performed in accordance with applicable pro­
visions contained in other sections of the specifications. 

28-02. STATION NO. 2, LOCATION c, E, E+, AND V: 

a. Reference Drawings: 3E-660, 3E-5689. 

b. ~: ~lood structure, balliced earth over. 

c. Construction~ Structure 9' x 8' x 7' high inside, 
erected on 811 concrete slab with slab bottom 4'-611 below grade. 
All lumber shall be 1200f grade Douglas Fir, of sizes and 
spacing shown. Roof and sides of structure shall be covered 
with mineral cap sheet with side and end laps set in roof cement 
and properly nailed as shown. After wood structure is com­
pleted, a 4" concrete slab shall be poured over entire floor. 
Door shall be wood frame, diagonally sheathed both sides and 
covered on outside with .032 flat aluminum sheet. Building 
shall be covered with banked earth to height and slope in­
dicated. All clip angles and bolts, except anchor bolts shall 
be galvanized after fabrication. . 

d. Electrical Work: Electrical work includes direct 
burial cable services, power and light wiring 1 telephone wiring, 
etc., in accord with sections 16, 17 and 18 or the electrical 
specifications. 

28-03. STATION NOS. 3, 4 cl 5; 

a. Reference Drawing: 2H-056 

b. Electrical work includes wood post, plywood en­
closure with hinged door, provisions for direct burial cable 
entrance and equipment as follows: 

(1) Power post - fused switch and receptacles. 

(2) Telephone post - field telephone. 
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c. Stations shall be installed at locations as listed 
in schedule on drawing No. 2H-056 and as covered by the various 
location plans. 

d. Work shall be in accord with sections 16, 17 and 18 
of electrical specifications. 

28-04. STATI01~ 1~0, 6, (BLDGS. #6a and #6b), LOCATIONS C ,D ,E & E+ 

a. Reference Drawings: Structural, 3G-630,3E-5690 1 
Electrical~ 3G-035; Dehumidifica­
tion, 3G-4tj3. 

b. ~: Concrete Structures, banked earth to roof line. 

c. Construction: Building ;/6a is existing and shall be 
altered as shown on drawings. Alteration shall include the 
installation of new pipe sleeves and wall fittings in existing 
concrete, new electrical and mechanical installations and all 
other work as indicated. 

Building No. 6b shall be a new reinforced concrete 
structure 13' x 23' x 7'-6" high inside, with top of floor slab 
at grade level. All pipe sleeves, wall fittings, bolts, tee-slot 
channels, conical instrument assemblies in roof, etc. shall be 
located and installed as indicated on drawings. Steel explosion­
proof doors shall be size and type specified and installed as 
shown in details. For door specification see Section 9-06. 

d. Conical Instrument Openings: Provide and install 
six (6) steel Conical Instrument Opening Assemblies, 2 each 
in Building 6b of Station #6, Location c,Dl and E. Assemblies 
shall be fabricated as shown on Sheet 3G-6jO, Detail G. Steel 
plate material shall be 1/4 inch and 1/2 inch thick as noted. 
All welds shall be of sizes and types indicated and shall be 
continuous. Welds oc.,purring at gasket seats shall be ground 
square. All studs shall be 1/2 inch diameter, lengths as noted, 
threaded two ends, all nuts hexagonal. Gaskets and Glass will 
be furnished by others. Each of the six units shall consist 
of one (1) complete steel assembly, less gasket and glass, and 
four (4) 1/2 inch diameter by 18 inches long studs each with 
two hex nuts and cut steel washers. All stud bolts, nuts and 
washers shall be galvanized. Steel assembly shall be given 
one shop coat "Keystone11 Rust Preventative as specified under 
Section 6-10. Installation shall conform to location and 
method shown on plans. Provide a pocket for each assembly stud 
bolt by forming out or greasing and burlap wrapping each 
inserted stud bolt. 

Electrical: Electrical work includes direct burial cable 
services, power and light wiring, instrumentation panels and 
wiring 7 ground wiring, etc. 1 in accord with Sections 16,17 and 
18 of the electrical specifications. 
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f. Mechanical: Dehumidification system shall conform 
to applicable provisions of Sections 19 and 23 of these spec­
ifications. 

28-05. STATION NO. 7, LOCATION N, P AND M~ 

a. Reference Drawings: Structural, 2N-639, 3M-5636, 
Electrical, 3N-049. 

b. ~: Frame Structures. 

c. Construction: All concrete foundations shall be of 
types and sizes shown on the drawings and all concrete shall be 
2000 p.s.i reinforced concrete. All lumber for framing and 
sheathing shall be 1200f grade Douglas fir, all sills shall be 
foundation grade Redwood or pressure treated Douglas Fir. All 
framing members shall be of sizes and spacing indicated and 
shall be fastened at all connections with aluminum clip angles, 
bolts and lag bolts 7 alloy 61 S-T6. Sheathing at sides and 
roof shall be 2" thick, laid diagonally, and covered with .032 
flat aluminum sheet, applied as shown in detail. Wood frame 
door shall be sheathed as shown and the exterior shall be covered 
with flat aluminum sheet, applied same as at sides. Wood shelf 
shall be built of Douglas Fir planks, doweled together at edges 
with steel pins. 

d. Pipe Sleeve Assemblies: Provide and install twenty­
four (24) 4" pipe sleeve assemblies, 8 each at Locations N7P, 
and ii, shown on Sheet #2H-639 Detail H and three (3) 2" pipe 
sleeve assemblies, one each at Locations N,P, and H, as shown 
on Sheet #2N-639, Detail J. The 4" diameter standard pipel 
13 inches long shall be welded to a 7-1/2 inch square x 3/ 6" 
plate collar rlange. Four 7/16" round holes shall be provided 
in each flange for attachment to building with 3/8 11 round lag 
bolts. The 2 inch pipe sleeve assemblies shall each consist 
of eight (8) 2 inch diameter standard pipe sleeves 15-1/2 inches 
long threaded one end~ welded to a common collar flange fabricate1 
from 611 x 1/411 x 3' -0' , 1/2" steel plate. Sleeves shall be 
spaced as shown and each sleeve shall be provided with 2" 
standard pipe cap. Ten 7/16" diameter holes shall be provided 
in each flange for attachment. All welds shall be continuous 
3/16" fillets. All assemblies shall be galvanized after 
fabrication. All lag bolts shall be 3/811 diameter x 2 inches 
long, galvanized. 

e. Heayy Duty Hinge and La.tch: 

(1) Provid~ and install one pair each per door 
heavy duty hinge and heavy duty latch and keeper, all assemblies 
as shown on Sheet #2N-639, Details F and G. 

(2) As§emblies shall be fabricated from steel plate 
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and bar stock of thickness and size shown, and, after fabri­
cation, all assemblies shall be galvanized. Bolts for attach­
ing hinges and latches to doors and frames not furnished by 
the fabricator. 

Detail M. 
shall not 
bolts are 

(3) Installati9n shall be as shown on Sheet #2N-63S 
Attaching assemblies directly to aluminum sheet 

be permitted. Cut steel washers shall be used wherevex 
in contact with wood. 

f. Electrical: Electrical work includes underground 
service in conduiti power and light wiring, ground rod and con­
nections and signa equipment and wiring. All work shall be in 
accord with Sections l6i 17 and 18 of the electrical specifi­
cations and with the fo lowing: 

(1) Station at Location L will be on piling or 
as directed by Engineer, and conduit construction will be subject 
to changes in the field to suit conditions. 

28-06. STATIOi~S hO. 3 AHD 9, LOCATIOd E AHD V~ 

a. Reference Drawings; 3E-5673, 3E-5674. 

b. For Specification, see following paragraph 28-07. 

28-07. STATIOll i'W. G+ AJ.m 9+' LOCATim~ E+: 

a. Reference Drawings~ 3E-5691, 3E-5692. 

b. ~: Structural Steel Assemblies on concrete 
foWldations. 

c. Construction: The steel for the collimator block 
supports shall consist of a base assembly, anchors and "U" bolt 
elamps and plates, or a combination of a base assembly, anchors 
and "U" bolt clamps and plates together with a backing frame, 
(field welded to the base) equipped with steel adjusting wedges. 
Each base and backing frame shall be shop assembled and welded 
together as a separate unit. The various assemblies are shown 
on the drawings. The fabricator shall furnish all the ad­
justing set screws required for the bases. All Collimating 
blocks shall be furnished by the Government and installed by 
the Engineer under Government's supervision. 

d. Protective Coatings: All anchors shall be given one 
shop coat of 11 Xeystone" Rust Preventative primer, or approved 
equal. This coating to be removed with solvent in the field 
before concreting in. All other steel shall be given two shop 
coats of zinc-chromate rust preventative primer, color green. 
All threads for set screws and "U" bolts shall be coated with 
heavy waterproof grease. 
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e. Locations of the stations are as per schedules 
tabulated on the drawings. Strength of concrete for foundations 
of the various stations is as follows: 

35001{ 

Station E-D and V-8 

E-8+ 

E-11 

C-10 and V-10 

C-11 and V-11 

C-12 and V-12 

E~lo+, E-11+ and E-12+ 

200011 

Station E-9 and V-9 

E-9+ 

E-10,E-12,E-14, and E-15 

C-14 and V-14 

C-15 and V-15 

C-19 and V-19 

E-14+,E-15+ and E-19+ 

The collimator steel supports shall be accurately set and held 
securely in place while the concrete is being poured. Anchors 
for the"U" bolt clamps shall be held securely at the required 
angle. 

f. Final Field Alignment of the Collimator blocks shall 
be made by the use of screws and wedges furnished with the blocks 
and the block supporting bases and frames. Final alignment shall 
be supervised by the Government. After collimator blocks are 
properly aligned and secured in position, compacted earth fill 
shall be banl{ed to elevations shown on drawings. All fill shall 
be streamlined, hand-tamped. 

28-08. STATIOH NO. 18, LOCATIONS C,D,E, AND Et: 

a. Refer~nce Dr§wings: Structural and Electrical, 
3G-628. 

b. ~: Reinforced Concrete. 

c. Construetion: Structures shall be 2000 p.s.i. re­
inforced concrete, ' x 6' x 61 ... 611 high. All tee-slot inserts, 
pipe sleeves bol~s and one explosion proof door shall be 
located and Installed as shown on drawings. Finish floor shall 
be at grade line. 

d. Electrical: Electrical work includes direct burial 
cable service, light and telephone wiring and ground rod con­
nections. \Jiring shall be installed in rigid conduit. All work 
shall be in accord with Sections 16 and l? of the electrical 
specifications. 
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23-09. STATIOIJS l'IO, 20 and 21. LOCATIO~m E AHD C: 

a. Reference Drawings: Structural, 3E-5614, Hechanical, 
17G-80l. 

b. ~~ Concrete and Fabricated Steel panel. 

c. Construction: Foundations and panel supporting walls 
shall be 2000 p.s.i. reinforced concrete. Steel panels shall 
be properly set on foundations and all foundation recesses 
grouted in before pouring supporting walls. The inside steel 
panel shall be filled with concrete. Outside ends of all sup­
porting walls shall have a radius of 6 inches. Structures 
shall be located according to Schedule on drawings. Fifteen (15: 
stations required. Each field panel shall consist of two (2) 
parallel rectangular 1/4" steel plates held apart from each othe1 
by a series of 1/2" diameter steel spacers welded to each plate. 
Each assembly shall have three (3) cylindrical steel chambers 
and one (1) rectangular steel chamber mounted between the steel 
plates and located by machined openings in the plates. Both end~ 
of the steel chambers shall be open and machined to receive 
the various closure plates shown on drawings 17G-802 to 17G ... 805 
inclusive. The closure plates shall be held in place in the 
chambers by means of machine screws as shown on the drawings. 
Each assembly shall have two (2) three inch steel pipe assemblie~ 
attached to the steel plates and cylindrical chambers as shown 
on drawing 17G-80l. 

d. Electrical: Electrical work includes direct burial 
cable for telephone and two phone plugs installed in accord with 
Sections 16 and 17 of the electrical specifications. 

28-10. STATIOi:rn 22 and 24, LOCATIONS c, v, E, AIJD E+: 

a. Reference Drawing: 3G-082. 

b. Electrical: Electrical work includes direct burial 
cable service, light and receptacle wiring and ground rod and 
connections in accord with Sections 16 and 17 of electrical 
specifications. 

23-11. STATIOr!S 23a (EXISTii~G), LOCATIOHS C,D, & E: 
23b {i~EW} 1 LOCATION E: 

a. Reference Drawings: Structural, 3G-698; Electrical 
3G-073; Ventilation 3G-5425. 

b. ~: Reinforced Concrete. 

c. Construction: 

(1) Stations 23a 1 Location C & D. Existing concret1 
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structures shall be altered as shown on drawings. Structural 
alterations shall include installation of pipe sleeves, wall 
fittings, surface mounted Tee-slots. (Unistrut or equal) and 
other work not specifically called for.· Station 23a, Location 
E shall be altered same as on Location C and D and shall also 
include cutting new opening in existing wall for access to new 
addition, Station 23b, and new duct opening for ventilation. 
Joining worlc shall include chipping out existing concrete foot­
ing for keying in new wall and installation of cinch anchors 
at floor and roof slab lines as well as at new construction key, 
all as indicated. 

(2) Station 23b Loc~tion E: Structure shall be 
constructed of 2000 p.s.i. reinforced concrete and shall be 
G• x 15' x 7' high, inside dimensions. Hew work shall be proper~ 
keyed and anchored _to existing station (23a) with threaded rods 
and cinch anchors as shown on drawing. "Unistrut" concrete inse1 
or approved equal shall be flush mounted type, spaced as shown. 
Earth shall be banked to roof line as indicated. 

d. Electrical: Electrical work includes direct burial 
cable services, power and light wiring, telephone instrument and 
wiring and special outlets as detailed. Work shall be in accord 
with Sections 16, 17 and 18 of the electrical specifications. 

e. Mechanical: Ventilation system shall conform to 
applicable provisions of Section 23 of these specifications. 

28-12. STATION 1W, 25, LOCATION E ~ 

a. Reference Drawings: Structural, 3E-689; Electrical 
3E-074; Ventilation, 3E-5420. 

b. ~: Rei11.forced concrete, ba1~ced earth to roof line. 

c. ConstructiQn: Building shall be 14' x 15' x 7' high, 
inside dimensions and shall be of construction as specified for 
Station ~o. 6b, Locations c, D, and E. 

d. Electrical: (Same as Station Ho. 23) Electrical 
work includes direct burial cable service, power and light wirinf 
telephone instrument and wiring and special outlets as detailed. 
\lorl{ shall be in accord with Sections 15, 16, 17 and 18 of the 
electrical specifications. 

e. Hechanical: Ventilation system shall conform to 
applicable provisions of Section 23 of these specifications. 

28-13. 

a. Ref~rence Drawing: Structural, 3G-627. 
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b. · ~: Concrete footing for baloon winch. 

c. Construetion: Reinforced concrete slab, 2'-0" thick 
5' -0" x 5' -0" with" thic!c concrete pad on top and above grade 
(2'-1-3/f+-"x 5'-011 ) with 1-1/2" dia. x 2'-3" long anchor bolts 
with square nuts and cut steel washers, all galvanized after 
fabrication. Concrete shall develop a minimum strength of 
2000 p.s.i. at 28 days. 

28-14. STATIOU NO. 27, LOCATION C AHD E: 

a. Reference Drawing~ 17G-811. 

b. ~: Steel Assembly. 

c. Descriotion: All assemblies shall be cast in con­
crete as shown on plan. Each concrete gauge mount assembly 
shall consist of two (2) steel plates which are held in assembly 
with two (2) positive latching devices as shown on Drawing 
17G-811. The larger of the plates is machine grooved to receive 
the smaller plate. The underside of the large plate shall be 
provided with twenty-four (24) 3/8" dia. anchors for anchoring 
it into a concrete foundation. F'our (4) sheet metal cans shall 
be tack welded to the large plate as indicated. The small 
plate shall be machined to fit into the machined groove in the 
large plate, as indicated, and shall be drilled and counter 
bored as shown, to fit over the upper ends of the sheet metal 
cans. Both plates shall have integral projections at each end 
machined to accommodate the latching devices. The latches shall 
be as detailed on the drawing and shall work freely and at the 
same time hold the two (2) plates firmly together. Each 
assembly shall have two (2) removable dowels to guide the plates 
in assembling. 

28-15. STATIOlT t'lO 28
9 

LOCATIONS C, D, AND E; 
STATIOH i:IO, 2_, LOCATIOU E: 

a. Reference Drawings: 17G-812, l?G-809. 

b. ~ Pipe Assembly. 

c. Description: Pipe assembly shall be cast in 2000 
p.s.i. concrete block as shown on drawing. Each instrument 
post shall consist of 3" standard steel pipei pipe bend, union, 
and pipe caps assembled as shown on drawing ?G-812 and in­
stalled in concrete block in field. Concrete shall be 2000 p.s.i. 

28-16. STATIOIJS 3oa, 30b, 30c, LOCATIOdS E, c, & V: 

a. Reference Drawing: Structural, 3G~5644. 

b. ~: \Jood Structure, banked earth over. 
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c. Construction~ 

(1) Structure 6 1-0 11 x 6 1-011 x 6 1 -0 11 high, inside, 
erected on 12" thick concrete slab1 concrete shall develop a 
minimum strength of 2000 p.s.i at ~8 days. Bottom of slab 4 1 -0 11 

below grade. 

(2) All lumber shall be 1200f .grade Douglas Fir, 
of sizes and spacing shown, roof and sides covered with 211 

sheathing laid diagonally. Door shall be wood frame, diagonally 
sheathed both sides. 

(3) Al bo ts an b lts shall 
be aluminum 61S-T6 as detailed on Drawing 3P- 3 Detail L. 
Hinges and Latches for door shall be steel, galvanized after 
fabrication, as per details II and J, Drawing 3P-5634. 

(4) All foundation bolts to be steel, with hex 
nuts and cut washers, galvanized. 

(5) The sides and roofs of the buildings, includ­
ing the doors shall be covered with two layers of 15 lb. roof­
ing felt mopped in hot asphalt. Building shall be covered with 
banked earth to height and slope indicated. 

28-17. STATIONS NO. 33 and NO. 34, LOCATIOH C iu1D E ~ 

a. Reference Drawing: 17G-810. 

b. .I:i.ruz: Steel Stake Assembly. 

c. Description: Each steel stake gauge mount shall 
consist of a 2" diameter steel bar 6 1-0 11 long and tapered for a 
distance of 611 at one end. The other 211 diameter end shall be 
threaded to receive a threaded steel cap. The threaded end 
of the stake shall also be turned to 3/l+" diameter by 1/211 long 
and threaded. Each stalce shall be provided with a 3" diameter 
threaded steel cap and gas~<et as shown on the drawing. Each 
stake and cap shall be drilled as shown to accommodate spanner 
wrenches. Assemblies shall be installed by driving into ground. 

28-18. STATIOli 11;0, 35, LOCATIO:.. C &m E~ 

a. Reference Drawing; 3G-5653. 

b. ~: Pipe Boom on towers. 

c. Construction• Booms shall be fabricated as shown in 
detail and shall be galvanized after fabrication. All pipe, 
fittingst wire rope, turnbuckles and appurtenances shall be as 
indicated. Booms shall be adjusted to a true horizontal line 
and all hinged joints shall be free of all binding, allowing 
boom to be easily raised to a vertical position. 
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28-19. STATION NO 36, LOCATIONS D & E: 

a. Referencg Drawing: 17G-813. 

b. ~: Mounting Plate dssemblies. 

c. Description: 

(1) Excavation for anchorage of assemblies shall 
be to a depth of 12 inches, minimum, into bed rock. Concrete 
block shall be grout mix by weight. 

1 part liaster Builders Co. "Embeco11 

1 part Portland Cement 
1-1/2 parts Coral Aggregate, 1/211 size max. 
1 part sand 
Minimum fresh water. 

(2) Assemblies shall be cast in this mixture 
with tolerance as indicated on drawing. Corrugated pipe and 
wood cover,and all bac~c-filling shall be installed and completed 
as shown. 

(3) Each gauge mounting plat@ shall consist ot a 
single one (1) inch thick, rectangular steel plate provided 
with eight (8) one-half inch diameter anchor bolts screwed into 
the underside of the plate. The top surface of the plate 
shall be ground flat and true and tapped as shown. Center 
punch mark top of plate in two (2) places as indicated. Each 
plate shall be provided with 36" diameter corrugated steel 
galvanized pipe and wood cover, to be installed in the field. 

28-20. STATION NO. 37, LOCATION E: 

a. Reference Drawings: (Sta. 37a, b, c) l7G-815,17G-818 
17G-802. (S~a. 37d,e,f) 
17G-816, 17G-803. 

b. ~: Steel Assemblies, Concrete foundations. 

c. Description: 

(1) St1t1on J37 a,b ang c assemblies shall be 
bolted to reinforced concrete footing at elevation shown on 
footing. When completely aligned and installed a concrete pad, 
size and thickness indicated, shall be poured to grade line, 
finished smooth. The inside of each pylon assembly shall be 
filled with concrete. 

(2) Station #37 d,e, arui f assemblie§ shall be 
cast in concrete block, top of assembly shall be at grade line. 
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Concrete for all stations shall be 2000 p.s.i. 

(3) Each pylon assembly shall consist of 1/411 

thick flat and bent steel plates bolted to structural I sections 
as indicated on Drawing 17G-815. Each assembly shall have four 
(4) cylindrical chambers installed in the center panel as 
indicated. One end of each chamber shall be open to receive a 
removable cover plate. Cover plates shall be as shown on 
drawing 17G-818. Each assembly shall be provided with piping 
to each chamber as indicated on the drawing. Each ground 
pylon auxiliary shall consist of a cylindrical steel chamber 
closed at one end and machined at the opposite end to receive 
a cover plate as indicated on Drawing 17G-816. Anchor rods 
and 2 11 steel pipe nipple shall be welded to the outside of the 
steel chamber as shown. Cover shall be machined as shown on 
Drawing 17G-803, Detail F. 

28-21. STATIONS 32a, 39bT LOCATIOi~ E: 
STATION 39c, LOCA ION c~ 

a. Reference Drawing: Structural 3E-691. 

b. ~: Concrete beams. 

c. Constr~ction: Two (2) reinforced steel concrete 
beams or curbs l'-" x 1 1-6 11 x 36'-0" long, laid in ground 
20'-0" on centers, one face 6 11 above finish grade. 

Each beam or curb shall have 5-1/2 11 dia. galvanized 
steel hooked "U" bolts 10" long, projecting 3" from top of 
concrete. Concrete 2000 p.s.i. at 28 days. 

The area between these curbs shall have compacted 
coral fill, graded as indicated. 

28-22. &TATIOil 40, LOCATIOIJ E: 
STATION 41, LOCATIOi~ S: 
STATION 42, LOCATIOiJ C: 

a. neference Drawing: Structural, 3E-692. 

b. ~: Concrete pit with structural steel cover 
and steel pipe frame over. 

c. Construction: 

(1) Ell 5'-2" x 3'-0" x 3'-6" deep inside 611 

thick walls and bottom slab of reinforced concrete. All con­
crete shall develop a minimum strength of 2000 p.s.i. at 28 days. 

(2) Grade at top of pit shall be paved with 3" 
thick macadam, 25'-0" x 30'-0" area. 
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(3) Steel checkered cover plates 1/2" thick 
shall be in sections and shall be removable and bolted in 
place. The plates shall be supported on 3 structural I beams, 
fastened to a steel angle frame anchored to the top of the pit 
concrete walls. 

(4) Pipe frames of 2" - Schedule 4o steel pipe, 
1-f .I. threaded elbows and fittings and with 1/2" thick steel 
base plates welded on. Base plates shall be fastened to four 
concrete piers with four (4) 3/4" diameter galvanized anchor 
bolts. 2" diameter galvanized pipe conduit with standard M.I. 
galvanized cap at one end, shall be installed under paving as 
indicated. 

(5) All struc~ural steel shall conform to A.S.T.M. 
Standard Specification A7-4 • 

(6) All welding shall conform to the code for 
ARC and gas welding in building construction of the "American 
welding Society", of the 1941 Edition. 

(7) All steel shall be painted two (2) shop 
coats of zinc-chromate rust preventative primer, color green. 

(8) Lead briclc shown on drawing shall be furnished 
by the Government, and installed by the Contractor. 

28-23. STATirnlS HO, 50 AND 51, LOCATIONS c, V AUD E: 

a. Reference Drawipgs: 3G-651, 3G-676, 3E-695. 

b. ~: Concrete Pits. 

c. Construction: All limonite aggregate and coral 
aggregate concrete used in these structures shall be minimum 
3000 p.s.i. and shall not be steel reinforced. Coral concrete 
pits and limonite concrete slabs shall be of sizes shown, 
poured to indicate depthst Pipe conduits, manhole frame and 
eye-bolts shall be located and installed as shown on drawings. 
Top of limonite slabs shall be at grade line and shall have a 
smooth trowel finish. Adjoining wood battery shelters shall 
be constructed of 1200f grade Douglas Fir and shall be located 
where indicated. 

Pit covers shall be final-assembled in field as 
shown on drawings. 

d. Electrical: Electrical work includes direct burial 
cable services, where indicated on drawings, for light tele­
phone and signal and 4 inch interconnecting conduit, ail in 
accord with Sections 16,17 and 18 of electrical specifications. 
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28-24. STATIOH liO. 52, LOCATIO~; C AiID E: 

a. 

b. 

Reference Drawings; 3Z-677 3E-678, 3E-679,3E-5631, 
3E-6ec! 

For specifications, see paragraph 28-30. 

28-25. STATION l~O. 53, LOCATim; C & E: 

a. Reference Drawings: 3E-699, 3E-560l, 3E-5602, 
3E-680. 

b. ~: Structural steel assemblies on concrete 
foundations. 

c. Constructi~n: Foundations shall be coral aggregate 
reinforced concrete, 3 00 p.s.i. and shall be of sizes and 
depths shown on plans. Structural steel 3lock Bearing Plate, 
Grillage Bearing Plate and Front Jack Bearing Plate assemblies 
shall be properly supported and secured to forms level and 
true and to indicate angles before concrete pour!ng is begun. 
Forms for all top recessing shall be plywood or hardboard lined 
for a true smooth surface. 

d. Structural Steel Fabrication: All worlc in fab­
rication of assemblies for these stations shall conform to 
the Structural Steel specification, Section 6. Before assembly 
all interior frames, basic tubes and the inside faces of the 
collimator block plates shall be thoroughly cleaned and then 
given one shop coat of "Keystone" rust preventative, medium 
grade, or approved equal. Before shipment the interior sur­
faces of the basic collimator tubes shall be thoroughly cleaned 
and then given one shop coat of "Keystone11 rust preventative, 
medium grade, or approved equal. After assembly all bearing 
plates and anchors shall be given one shop coat of 111Ceystone" 
rust preventative, medium grade, or approved equal. This coat­
ing must be removed with solvent before installation. 

e. Shop Fabrication Tolerances: 

(1) The basic collimator tubes Nos. 16a, to 2la 
inclusive must be installed in the shell of the block so that 
their axis is with + or - 0° 15' in vertical angle from that 
specified on the drawings, and their axis shall be 0°07' 
from a plane perpendicular to the front face of the shell. 

(2) All other l::asic collimator tubes must be 
installed in the shell of the block so that their axis is 
within+ or - 0°30 1 in vertical angle from that specified, 
and their axis shall be within O degrees 15' from a plane 
perpendicular to the face of the shell. The location of the 
intersection of the axis of all tubes and :tb:m :.f~ont:·f-a.i::oo.t>f', itshe 
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shell shall be within 1/8 of an inch of the locations specified 
for the front face of the shell. 

f. Screw Jacks: The number of screw jacks for each 
station shall be as shown on the drawings, and shall be size 
2-1/2 x 12, 24 ton capacity, with Simplex malleable base, and 
ball bearings, or equal. 

g. Gaskets: 

(1) Between both ends of the basic collimator 
tubes and the tube cover plates, there shall be installed 1/2" 
thick asphalt impregnated celotex gas:cets to fit the size 
of the cover plates. 

(2) 1/2 11 thick x 4" wide asphalt impregnated 
celotex gaslcets shall be installed between the top and bottom 
of collimator block and their respect1v·e cover"plates. 

h. Block Field Aligning Instructions: 

(1) By the use of steel wedges and 24 ton screw 
jacks (furnished with the collirna tor blocl{} placed at its 
base, the block shell shall be properly aligned with its face 
perpendicular in plan to a line though zero and its sides 
vertical. The faces of the bloc~c shell shall be set at the 
desired angle to the horizontal by means of the 24 ton screw 
jacks on the upper backstay grillage. After the block is 
poured and all foundation settlement, if any, has taken place! 
a final adjustment of the face angle with the horizontal shal 
be made with the screw jacks on the upper backstay grillage. 

(2) After this final adjustment for block align­
ment is. madet the block base and the backstay bearings against 
the block ana foundations shall be grouted in. 

(3) A final check of the basic collimator tube 
alignment in foregoing (final tube alignment) shall be made 
before this grouting is done. 

i. Limonite Concrete: After alignment is completed 
the collimator block shell shall be filled in with lirnonite 
aggregate concrete. 

j. Finsl Field Aligpment: After the collimator block 
is aligned, filled with concrete, and grouted in place, the 
axis of basic collimator tubes 1!os. 16a to 2la inclusive, must 
be within + or - 0 degrees 30' in vertical angle to that 
specified, and their axis shall not vary over O degrees 15' in 
azimuth. All other basic collimator tubes shall not vary over 
l degree 00 1 in vertical angle or O degree 30' in azimuth. 
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k. Final Collimator Tu9es, Sijeet No. 3E-680: 

(1) Final collimator tubes shall be fabricated 
as shown on detail drawings and no deviation from details by 
the fabricator shall be made without permission of the Con­
tractor. All material shall be stainless steel of quality 
and hardness as approved by Contractor. Cold finished stain­
less steel tubing and all pertinent tolerances shall be as 
indicated. Tolerance on spherical surface of Final Tube plate 
shall be+ or - 0.00511 • Ho paint or rust preventative required 
on stainless steel. Assemblies shall be properly and care­
fully crated for shipment. 

(2) Installation of final tube assemblies in 
Basic Collimator Tubes shall be done by the Engineer under 
supervision of the Government. After final alignment, the 
Engineer shall carefully apply limoni te drypacl{ inside large 
end of Basic Tubes. 

28-26. STATI01~ l.JO, 54, LOCATIO!·IS C & E: 

a. Reference Drawings: 3E-656, 2E-681, 3E-666. 

b. ~: Reinforced Concrete buildings with wood 
frame tunnels, banked earth as indicated. 

c. Construction: 

(1) All coral aggregate and limonite aggregate 
concrete shall be 3500 p.s.i, and shall conform to Concrete 
specification, Section 5, The foundations for the buildings 
and tunnels shall be coral aggregate and shall be formed with 
keyed construction joints and poured to the depth indicated 
on drawings. The upper part of the building including a 
portion of the tunnel shall be limonite aggregate. Steel 
assemblies and all other inserts shall be carefully located 
and securely fastened to forms and/or other supporting mem­
bers all as shown in detail on drawings. The tolerance on 
the structure shall conform to normal construction practices 
excepting all control dimensions shall be accurate to the 
dimensions indicated. 

(2) All lumber for wood tunnels shall be foun­
dation grade redwood, with members of size and spacing shown 
on drawings. Frames shall be cut for tight fit and frame 
members shall be joined with steel drift pins 1 sizes indicated. 
Frames shall be square and true before plywood gussets are 
nailed in place and shall be spaced with stud centers as shown. 
Shea thing at roof and sides and flooring shall be 211 thiclt 
shiplap laid at right angle across bearings. Shelving in 
tunnel shall be spaced and installed as shown. Tunnel door 
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shall be wood frame, sheathed two sides as detailed and all 
special door hardware, similar to Station No. 7, shall be 
installed as shown. 

d. Steel Fabrications and Assemblies: 

(1) Ventilation Ducts: Ducts shall be fabricated 
as detailed on Sheet No. 3E-666. Steel plates shall be 3/16" 
thick, all welds 3/16" continuous fillets. Holes for bolting 
ducts to concrete forms shall be of sizes and spacing indicated. 
All uni ts shall be given one shop coat of "I~eystone" rust 
preventative. 

(2) Basic Collimator: All basic collimator 
assemblies shall be fabricated as shown on Sheet 3E-666, Details 
A and B and any variance from these details shall not be made 
by the fabricator without approval of the Contractor. Teles­
copic tube shall be fabricated from standard steel pipei 811 

I. D. 10" I. D. and 12" I. D., welded with continuous /4 11 

fillets as shown on Details L Mand N. Front flange shall be 
1/4" plate with hole sizes and spacing as indicated and welded 
to 12" I. D. pipe with continuous 1/411 fillet.. Drill and tap 
three holes in 12" pipe where indicated for 1/4 - 20 thread. 
Tolerance on telescopic sub-assembly shall be+ or - 1/1611 • 

Sub-assembly1 Detail B shall be fabricated to within tolerances 
indicated. Location of dowel and stud holes on face shall be 
accomplished by use of steel template furnished the Fabricator. 
Sub-assemblies Details A and B shall be shop welded together 
into one unit~ tolerance indicated. Assemblies shall receive one 
shop coat of 'Keystone 11 Rust Preventative. 

(3) Collimator Tra1~: All collimator traps shall 
be fabricated as shown on SheetE-666, Details 0 and P. Holes 
in steel flange and lead adjustable cover plate shall be of 
sizes and spacing indicated. Lead plate plug shall be cut 
to fit snugly inside 6 11 pipe cap and shop assembled. Lead 
cover plates may be shipped separately and shall be properly 
protected against damage in shipment. All steel shall receive 
one shop coat "Keystone" rust preventative. 

(4) Final Collim§;tor Tubes: Sheets No. 3E-666 
and 3E-68o. All final collimating tubes shall be fabricated as 
shown on drawings above mentioned in a manner similar to that 
specified for Stations #52 and if53. Installation, alignment 
and grouting shall also be similar. 

e. Electrical: Drawing 3E-055. 

(1) Electrical work includes power, lightt tele­
phone and signal wiring in conduit as indicated on the arawings. 
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(2) Work shall be in accord with Sections 16, 
17 and 18 of the electrical specifications and with the 
following: 

(a) Conduits and method of stubbing up shall 
be in accordance with details on the drawings. Conduits 
shall be capped until wires or cables are palled at which time 
bushings shall be installed as indicated. 

(b) All lighting units shall be vapor proof 
except the special fixtures which are to be flush-mounted, 
watertight units, ·Marine l.lfg. Co. 1184, or approved equal. 

f. Eechanical: Drawing Ho. 3C-5416 - Ventilation 
system shall conform to applicable provisions of Section 23 
of these specifications. 

28-27. STATIOH JO, 55, LOCATIONS C AND E~ 

a. Reference Drawing: Structural, 2G-634; Electrical 
3G-047; Ventilation 3G-540?. 

b. ~~ Reinforced concrete. 

c. Construction: All concrete shall be 3500 p.s.i., 
reinforced as detailed. Structure shall be 11' x 28'-5" x 61 -611 

inside dimension. All Tee-slots in ceiling and walls shall be 
located and installed to dimensions shown on plans, Two (2) 
steel explosion-proof doors as specified under Section 9-06 
shall be properly installed and shall be of size and type 
specified. Finish floor of buildings shall be at grade line. 

d. Electrical: 

(1) Electrical work includes power, light, tele­
phone and signal wiring in conduit, as indicated on the drawings 

(2) Work shall be in accordance with Sections 
16l 17 and 18 of the electrical specifications and with the 
fo lowing; 

(a) Conduits shall be installed, stubbed up 
and capped as indicated on the drawings. 

e. Mechanical; Ventilation system shall conform to 
applicable provisions of Section 23 of these specifications. 

28-28. SECTION NO, 56, LOCATION v. 
a. Ref~rence Drawings: Structural )V-655; Electrical 

3D-053; Ventilation 3D-5414. 
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b. ~: Reinforced concrete. 

c. Construction: All concrete shall be 3500 p.s.1. 
and construction shall be similar to Station No. 55. Size 
of structure, 11' x ~2'-6" x 61 -6 11 inside dimensions. 

d. Electrical: Same as Station lio. 55. 

e. Mechanical: Same as Station no. 55. 

28-29. STATIOl'T iJO 57, LOCATION C AHD E: 

a. Referen9e Drawings: 3E-664, 3E-665, 3E-666. 

b. ~: Similar to Station No. 54. 
c. Construction: Similar to Station No. 54. 
d. Elecirical: Same as Station No. 54. 
e. Mechanical: Same as Station No. 54. 

28-30. STATIONS HO. 60 AND 62: 

28-31. 

a. See 75' Tower specifications. 

STATION 61 - LOCATIONS M, N~ P AND Q: 
STATION 63 - LOCATIONS N AN Q: 

a. Reference Drawings: Structural 2P-629; Electrical 
3P-050. 

b. ~: Wood structure, on concrete slab. 

c. Construc;;tion: Structure 6 1-0 11 x 8 1-0" x 7'-1-1/211 

high inside, erected on 12" concrete slab, top of slab 4 11 

above grade. Construction shall be same as for Station 7 
except inside of walls and ceilings lined with 1/2" exterior 
grade Douglas Fir Plywood. 

d. Steel Shutter: Furnish and install six (6) steel 
shutters at locations shown on sheet #2P-629. Shutter shall 
be hinged at top and shall swing outward, with locking devices 
both inside and outside. Each shutter shall be equipped with 
two (2) folding brackets to hold shutter in open position. 
Units shall be galvanized after fabrication. All steel 
shutters shall be installed in wood frames as indicated and 
shall be properly flashed at top. 

e. Electrical: 

(1) Electrical work includes direct burial cable 
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services, power and light wiring, hoist control wiring (at 
Site M only), ground wiring and conduit sleeves as detailed. 

(2) Work shall be in accord with Sections 16 
and 17 of electrical specifications. 

28-32. STATION 64 - LOCATIONS H2 P AND Q: 

a. Reference Drawings: Structural, 3N-5620; Electrical 
3P-069. 

b. ~: Wood structure. 

c. Construction~ 

(1) Structur~ 14 1 -0 11 x 15 1-011 x 8 1-ll" high 
inside, with Annex 81-0 11 x'-0" x 81 -11" high inside, erected 
on concrete foundations with 611 floor slab. All concrete 
shall develop a minimum strength of 2000 p.s.i. at 28 days. 
Top of floor slab 6 11 above grade. All lumber shall be 1200f 
grade Douglas ?ir, of sizes and spacing shown. Roof and sides 
covered with 111 Tongue and Grooved Sheathing laid diagonally. 

(2) Construct six louvers of 3/411 lumber in 
outside walls of building as indicated. 

(3) Furnish and install 2 single 2'-8" x 6 1-811 

x 1-3/8" - 3 panel wood Douglas Fir Stoel{ Doors, with three 
3" x 3-1/411 Butt hinges and one 611 safety hasp, and a double 
door of two 2 1 -611 x 71 -0" x 1-3/811 - 3 panel Douglas Fir wood 
Stock Doors, each door to have three 3" x 3-1/4" Butt hinges, 
the pair to have one 611 safety hasp, and two 611 barrel bolts, 
all hardware to be aluminum. All framing clips, bolts and lag 
bolts shall be aluminum 61S-T6 as per typical detail H and J 
shown on drawing. 

(4) All foundation bolts to be steel, with hex 
nuts and cut washers. 

(5) Sides and roof of buildings shall be covered 
with .03211 thick 52S-l/2h aluminum and applied in manner shown 
on Detail L of the drawing. 

d. Electrical: 

(1) Electrical work includes two - 50 KW Diesel 
generators, power and light wiring, generator transfer switch, 
feeder distributor circuit breakers and direct burial cables, 
telephone wiring, grounding, etc. 

(2) Work shall be in accord with Sections 15, 16, 
17 and 18 of the electrical specifications. 
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28-33. STATIOH NO, 65 - ALL LOCATIONS~ 

a. See electrical Specifications, Section 16. 

28-34. SThTION NO. 68 - ALL LOCdTIONS: 

a. See Electrical Specifications for Towers. 

28-35. STATION NO, 69 - LOCATIONS C, D1 AND E: 

a. Drawing; Structural, 2G-622 

b. ~: Steel reinf~rced concrete structure with 
ban..~ed earth over roof, compacted to 90% relative compaction. 

c. Construction: Stru~ture 15'-0" xl5'-0" x 8 1 ~0" 
high inside. Top of floor slab 1 1 -0" below natural grade. 
Construction similar to Static~ 6b. 

d. Electrical~ DrawL1g 2G · 366: 

(1) Electrical w0rk includes direct burial cable 
services for power, light, and signal, power and light wiring, 
telephone wiring, high frequency radio wiring, etc. 

(2) Conduit shal~ be concealed where indicated 
on drawings and stubbed up as required. 

(3) The work includes sle9ves and/or cased 
openings for radio antenna lead-ir-s, mcunting and connecting of 
the various power, signal, timing, telephone and radio equip­
ment. 

(4) Work shall be in accord with Sections 16, 17 
and 18 of the Electrical Specifications. 

e. Mechanical: Dtawing No. 2G-4z.2.: Ventilation system 
shall conform to applicable provisions of Section 23 of these 
specifications. 

28-36. STATIONS NO, 70A through 70W - LOCATION E: 
STATIONS 7CA - through Z - LOChTION V: 
STATIONS 71A,B,c and p - LOCATION E: 
STATIONS 71A - through G - LOCATION V: 

a. Reference Drawing: Structural, 2E-5619. 

b. ~: Steel reinforced concrete slab. 



c. C9nstruction: 

(1) Slab 8•-0 11 x 10'-0" x l'-0" thick. Concrete 
shall develop a minimum strength of 2000 p.s.i. at 28 days. 
Top of slab l" above grade. One slab per Station. 

(2) Cylinders, legs and construction jigs sup­
ported on the slabs, furnished by the Government and installed 
by the Contaactor. 

(3) Locations of the various stations as tab­
ulated on the drawing. 

28-37. STATIONS 72 A,B, c, D, E, F, G and H - LOCATION E: 

a. Reference Drawing: Structural, 3E-5616. 

b. ~: Steel reinforced concrete slab. 

c. Construction: 

(1) Slab 10'-0" x 13'-0" x 1 1 -0" thick. Concrete 
shall develop a minimum strength of 2000 p.s.i. at 28 days. 
Top of slab l" above grade. 9 slaos ·per station. · · 

(2) Cylinders legs and construction jigs supporte( 
on the slabs, furnished by the Government and installed by 
the Contractor. 

(3) Locations of the various stations as tab­
ulated on the drawing. 

28-38. STATION No. ?2i - LOCATION G (3 STATIONS): 

a. Reference Drawing: )G-6616. 

b. 'IY:w!: Rafts, steel and wood. 

c. Construction: 

(1) All raft beds shall consist of four steel­
clad wood skids joined, at right angle, by steel angles bolted 
to skids with 2 flat head bolts as shown on Detail "D" skid 
timbers shall be cut out as shown to receive oil drum pontoons. 
All drums shall be nearest size shown and shall be held in 
position with continuous wedge-cut wood chocks. Deck platform 
framing shall be well nailed to chocks and bolted to vertical 
flat steel bars welded, opposite end, to bed angles. Deck 
shall be diagonally sheathed with 2" thick plan..1.ts, nailed to 
bearings as indicated on plans. Rafts shall be braced with 
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flat steel bars bolted in place as indicated. Steel channels 
shall be bolted to deck as directed by the Government. 

(2) All lumber shall be 1200f grade Douglas F'ir 
of size and length shown. 

(3) The oil drums shall be standard 55 gallon 
drums, approximately 24 11 diameter x 36 11 long. The end of the 
drums at the sides of the raft shall be equipped with two (2) 
welded-in plugged openings as indicated on the drawing. 

d. Testing: The oil drums shall be water tight. Before 
assembly, apply two pounds internal air pressure and subject 
exterior surfaces to soapy water to test the leaks. 

e. Paintin~ Steel: All steel, including oil drums 
shall be given two~) coats of zinc.chromate rust preventive 
primer, color green. The steel oil drums shall be thoroughly 
cleaned, all oil or grease removed from outside surfaces with 
solvent before painting. 

28-39. STATIOHS 73 a,b,c,d,e 1f, g and h - LOCATIONS E,V and. C: 

a. Reference Drawing: Structural 3G-5665. 

b. For specification, see following paragraph 40. 

2B-4o. STATIONS 74 a, b, c, d, e, r, g and h - LOCATIONS E,D & c~ 

a. Reference.Drawing: Structural, )G-5663. 

b. ~: Concrete footing - one per station. 

c. Construction: 

(1) Concrete cylinder 4•-011 dia. x 4 1-0 11 deep, 
top of cylinder flush with grade. Concrete shall develop a 
minimum strength of 2000 p.s.i. at 7 days. 

(2) Hemisphere and pipe supports, mounted on the 
footings, furnished by the Government and set by the Contractor, 
under Government supervision. Locations of the various 
stations as tabulated on the drawings. 

28-41. SIATION No, 75, LOCATIONS E AND R: 

a. Reference Drawings~ Structural, 2E-641, Electrical 
3E-038. 

b. ~: Steel reinforced concrete structure. 

28-22 



c. Construction; 

(1) Structure 4 1 -7-1/2" wide at top floor slab, 
by 19'-10" long x 5'-6" high insidel front wall to slope 7-1/2" 
inward at top. Top of floor slab 2 -3" below grade. Concrete 
to develop a minimum strength of 2000 p.s.i. at 28 days. Steel 
fraQes in front and rear walls furnished by the Government 
supervision. 

(2) Erui and rear walls and ceiling shall be 
insulated with 3" thick"Fiber·glas"board insulation. Supported 
by 2" x 311 Douglas Fir wood studs, spaced 2 1 -0" face to face, 
and fastened to concrete as indicated. Cover the insulation 
with 1/411 thick Douglas Fir Plywood nailed to studs. 

Install 6-1/2" diameter anchor bolts in floor 
slab where indicated on the drawing. 

Construction similar to Station 6b. 

d. Electrical: 

(1) Electrical work includes direct burial cable 
service, light and receptacle wiring, conduit sleeves for future 
use, ground rod and wiring, etc. 

(2) \iork shall be in accord with Sections 16 
and 17 of electrical specifications. 

28-42. STATION i~O, 76, LOCATI01JS S AND N ~ 

a. Reference Drawings: Structural, 2S-642; Electrical, 
3E-038. 

b. ~: Steel reinforced concrete structure supported 
on concrete slab. 

c. Construction: 

(1) Structure 41-0 11 x 19'-10" x 5'-6" high inside, 
top or floor slab 2 1 -1" below grade. All concrete shall 
develop a minimum strength of 2000 p.s.i. at 28 days. Steel 
frames in front and rear walls furnished by the Government 
and installed by the Contractor, under Government supervision. 

(2) End and reat walls and ceiling§ shall be 
insulated with 3" thick "Fiberglas" board, supported by 2" x 3" 
Douglas Fir wood studs, spaced 2 1 -0 11 face to face and fastened 
to concrete as indicated. Cover the insulati>on wlth 1/4" thick 
Douglas Fir plywood nailed to studs. 
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(3) Install 6-1/2" diameter anchor bolts in 
floor slab where indicated on the drawings. Construction 
similar to Station No. 6b. 

d. Electrical; Sa~e as Station No. 75 except omit 
incoming feeder and provide for local power source at Site s. 
28-4 3. STATIOHS HO. 77a and 77b, 

a. Reference Drawings~ Structural, 3T-66o8. 

b. ~: Wood structure, on raft deck. 

c. Construction: 

(1) Structures 41-011 x 13'-6" x 5'-6" high inside, 
and shall be fastened to decks of 16 1 -0 11 lg. raft as shown in 
detail on Drawing 3C-5699. 

(2) Spaces between wall studs, ceiling joists, 
and door sheathing shall be filled with "Fiberglas" roll 
blanket insulation. 

(3) Inside walls and ceiling shall be lined with 
1/2" exterior grade Douglas Fir plywood. 

(4) Construction similar to Station 7, 

d, Electrical: Drawing 3E-038 - Same as Station 
No. 75 except omit incoming feeder and provide for local power 
source. 

e. llote; Stations 77a and 77b replace Station 77, 
Location T, Drawing 3T-644. 

28-44. STATIOi~S - LOCATIOH T~ 
STATIOi.~S 7 Arm 79 - LOCATION c. 
STATIONS 79 - LOCATION P: 

a. Reference Drawing: Structural, 3T-644. 

b. ~: Wood Structure, on concrete slab. 

c. Construction: 

(1) Structures 4 1 -0 11 x 19'-10" x 51 -611 high 
inside, erected on 1211 concrete slab top of slab 2'-3" below 
grade. Concrete shall develop a minimum strength of 2000 p.s.1. 
at 28 days. 

(2) Spaces between wall studs, ceiling joists, and 
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door sheathing shall be filled with "?iberglas" roll blanl{et 
insulation. Inside walls and ceiling shall be lined with 
1/2 inch exterior grade Douglas Fir plywood. 

(3) Construction similar to Station No. 7. 

28-45. STATIO.-I iW. 78, LOCATIOiS T; 

a. Reference Drawing: 3E-033 - Same as Station No. 77. 

b. Hote~ Station Ho. 77, Location T replaced by 
Station No. 77a and 77b, Drawing 3T-6608. Station No. 78 
Location Ti Drawing 3T-o44 shall be moved and mounted on 
the 21'-5- /4 11 long raft, shown on drawing 3C-5699. 

28-46. RAFTS POR STATIONS 77a, 77b and 78: 

a. Reference Drawing: 3C-5699. 

b. Construction: 

(1) Rafts shall be built of 2" plank Douglas 
Fir wood dee~ nailed to wood sills and timbers supported on 
three (3) rows of steel pontoons and two (2) rows of steel 
oil drums. 

(2) The pontoons shall be fabricated and 
assembled as shown on t~1e drawing. 

(3) The oil drums shall be arranged and fastened 
to the timbers with steel "U" straps bolted on as shown on 
the drawing. The exposed top part of the deck shall have 
.032" sheet aluminum fire proofing applied as shown and noted 
on drawing 3T-6608. The oil drums shall be standard 55 gallon 
drums, approxime.tely 24 11 diameter x 36 11 long in size, and 
shall be fitted with 2 new plugged openings where shown on 
the drawing. 

c. Painting, Steel~ 

(1) All steel for the pontoons and oil 
drums shall be given two coats of zinc-chromate rust preventa­
tive, primer, color green. 

(2) Steel oil drums shall be thoroughly 
cleanedi all oil or grease removed from outside surfaces 
with so vent before painting. 

d. Testing: 

(1) Pontoons and oil drwns shall be water tight. 
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After assembly, apply two pounds internal air pressure and 
subject exterior surfaces to soapy water bath to test for lea1rn. 

(2) 1fote; Station l: o. 78, Drawing 3T-644 
shall be moved and mounted on 21'-5-1/4" long raft. Stations 
ITo. 77a and 77b 1 Drawing 3T-660S shall be mounted on the 
16 1 -011 long rafts. 

(3) The buildings shall be bolted to ti1.e decks 
of the rafts as indicated on the drawing. 

(4) Stations ~o. 77a and 77b, replace Station 
No. 77, Site T. 

28-47. STATIONS 
STATION 
STATIONS 

D LJCATIOH E: 

E • LOCATION V ~ , 
a. Reference Drawing: Structural, 3E-5618. 

b. ~: Steel reinforced concrete slab. 

c. Construction~ 

(1) Slab 4 1-0" x 12'-0" x l'-O" thick. Concrete 
shall develop a IJJ.iniraurn strength of 2000 p.s.i. at 28 days. 
One slab per station. 

(2) 

(3) 
furnished by the 

Tory of slab 1 11 above grade. 

Fixtures to be su:i)ported on the slabs., 
Government and installed by the Contractor. 

(4) Locations of the various stations as tab­
ulated on the drawing. 

28-48. STATION Gl, LOCATIOlJ E; 
STATION 02, LOCATIQI; 5 ~ 

a. Reference Drawing: Structural, JE-5643. 

b. ~: Steel reinrorced concrete slab. 

c. Construction: 

(1) Sla~ 10'-0" x 13'-0" x l'-0" thick, with 
an extension slab on 1 -0" x 12'-0" x l'-0" thick. 

(2) C~ncrete shall develop a minimum strength 
of 2000 p.s.i. at 2 days. One slab per station. 
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(3) Top of slab 1 11 above grade. 

(4) Fixtures, cylinders, legs and construction 
..1J:.K2 supported on the slabs, furnished by the Government, and 
installed by the Contractor. 

Locations of the Stations as tabulated on the drawing. 

28-49. STATIO:i~ G3A Ai:D B, LOCATimJ E~ 

a. Reference Drawing: Structural 3E-5617. 

b. ~: Steel reinforced concrete slab. 

c. Construction: Slab 10'-0 11 x 13'-0" x l':-0" thiclc. 
Concrete shall develop a minioum. strength of 2000 p.s.i. at 
28 days. Top of slab l" above grade. 12 slabs per station. 
Cylinders, legs and construction jigs supported on t:1e slabs, 
furnished by the Goverrunent and installed by the Contractor. 
Locations of the various stations as tabulated on the drawing. 

28-50. STATIONS NO, 84 A, B, C, D, E fu~D F, LOCATION~E: 

a. Reference Drawing: Structural, 3E-5642. 

b. ~~ Concrete slab, with aluminum pipe insert. 

c. Construction: 

(1) Slab shall be l'-6" x 51-0 11 x l'-0" thick, 
with 411 I.P.S. aluminum alloy pipe 4'-0" long with standard 
M.· I .g,alvanized pipe cap each end, cast in the slab and pro­
truding 611 at one end of slab. Top of slab flush with grade. 

(2) Concrete shall develop a minimum strength 
of 2000 p.s.i. at 28 days. 

(3) One slab per station. 

(4) Locations of the stations as tabulated on 
the drawing. 

28-51. STATIOliS 85 a,b,c,d,e and f, LOCATION E~ 

a. Reference Dra)'/ing: Structural, JG-5665. 

b. ~: Concrete footing, one per station. 
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c. Construction: Concrete cylinder 4'-0" diameter 
x 4 1 ... 0 11 deep, top of cylinder flush with grade. Concrete shall 
d~velop a minimum strength of 2000 p.s.i. at 7 daxs. Hemisphere 
and pipe supports, mounted on the footings, furnished by the 
Government and set by the Contractor, under Government super­
vision. Locations of the various stations as tabulated on the 
drawings. 

28-52. STATIONS NO, 2Q a THROUGH 93 d and 421 THROUGH 4?26: 

a. R§ference Drawing; 17G-814. 

b. ~: Box Assembly. 

c. Description: Basic steel boxes shall consist of 
rectangular steel boxes with removable covers, expanded metal 
grilles, gaskets, pipe and fittings, and lids. They shall 
be of the various thicknesses and types as indicated on 
Drawing 17G-814 and shall be installed where and as directed. 
See Sheet No. 17G-820 for lead shielding at Stations 90 a 
through j and 91 a through f. 

28-53. STATIONS 90 a THROUGH i: 
STATIONS 91 a THROUGH f: 
a. Reference Dr1w1ngs: 17G-814, Structural, 17G-820. 

b, ~: Lead shielding for instrument boxes. 

c. Construction: 

(1) Lead bricks shall be placed about the 
embedded instrument boxes, top of the bricks flush with box 
tops and finish grade. Backfill against bricks after instal­
lation to finish grade, all as indicated on the drawing. 

(2) Lead br+ck; shall be removed from Stations 
6A, Sites E, V and C and shall be reused on these Stations. 

' 
(3) Brick arrangements for the various stations 

are as shown on the drawing. 

28-54, STATION lQQ, LOCATION C. D, & E: 

a. R~ference Qrawings: Structural, 4E-613, 4E-614, 
4G-615, 4C-616, 4C-617, 4G-5648. 
Electrical, 8G-361, 4G-365, 
20-373, 4C-377, 40-378, 4E-364, 
Mechan1cal, 4G-445 thru 4G-448, 
4G-5438 
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b. ~: Concrete structure. 

c. Construction: 

(1) Concrete for buildings shall be 3,500 p.s.i. 
concrete for equipment foundations shall be 2000 p.s.i. Ex­
cavation for footings shall be to depths shown on plans. 
Finish concrete floors shall be to elevations indicated. Inside 
dimensions of structures shall be 42• x 51' x 15' high. The 
reinforced concrete mezzanine shall be of size and height called 
for on drawings. Equipment footings and anchor bolts shall 
be accurately located and properly installed to depths and 
elevations shown and all exposed surfaces shall be finished as 
specified under Concrete Section. All mechanical and elect­
rical drawings shall be carefully checked for the proper 
location and installation of all piping, pipe sleeves and in­
serts, conduit and all other items shown or called for by those 
trades. 

(2) WaterprQof membrane consisting of two layers 
of rag felt mopped in with hot asphalt shall be applied to 
the roof and three exterior sides of the completed building. 
This membrane shall be carried to a depth of 12 inches minimum 
below finish floor line and shall be applied to back and top 
of concrete parapet at front of building. 

(3) Earth fill shall be banked to heights and 
slopesi indicated on the drawings, over roof and three sides 
of bui ding. 

d. El@ctrigal: 

(1) Electrical work includes power light and 
signal and control wiring for diesel generator plant as indicatec 
on the drawing. 

(2) Power wiring shall include all work required 
to completely connect the generators, switchgear, pumps com­
pressors, water heaters, distillation units, etc. including 
the automatic control circuits. 

(3) iiork shall be in accord with Sections 15, 16, 
17 and 18 of the Electrical Specifications. 

e. Mecnanical; Installation of equipment piping, 
plumbing and ventilation shall conform to applicable provisions 
of Sections 19, 20 and 23 of these specifications. 
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23-55. STATION dO. 101 - LOCATIOUS F. S, T, AND U:. 

a. Reference Drawing: 

b. ~: Frame structure, sizes as indicated. 

c. Description: Wood frames shall be covered with 
corrugated aluminum, sides and roof, and shall be erected on 
continuous concrete footing, no floor slab required. Door 
shall be 3 panel stock wood door with aluminum hinges and hasp. 
All concrete shall be 2000 p.s.i., all lumber 1200f grade 
Douglas Fir. 

d. Electrical~ 

(l) 
and signal wiring 
locations F and S 
and outgoing 5000 

£1ectrical work includes conduit, telephone 
for all stations, lights and receptacles for 
and 5,ooo volt junction box with incoming 
volt cables. 

(2) Work shall be in accord with Sections 15, 
16, 17 and 18 of the Electrical Specifications. 

28-56. STAiION NO. 120, LOCATIONS E AND V: 

a. Reference Drawing: 3E-5682; Electrical, 3E-5155. 

b. ~: Steel assembly embedded in reinforced 
concrete top of station at grade line. Ten stations required. 

c. Constrystion: 

(1) All concrete shall be coral aggregate of 3500 
p.s.i. The setting of the steel assembly shall be true and 
accurate before concrete is poured. All assemblies shall 
be supported to forms by using fabricated steel support frame 
at top and bolt arrangement at back of lower section of 
assembly. Special stucco shall be applied before removal of 
top support frame. Four inch thiclc cover plate concrete 
blocks and back cover plate of bottom outer cavity shall be 
installed when instructed by Government. Stations shall be 
bacld'illed and all fill shall be well tamped to receive pav­
ing. ?or specifications on Special Stucco see 5-29 of these 
specifications. 

(2) Th§ steel form shall be fabricated of steel 
plate, 411 and 811 diameter Schedule.-40 steel pipe, 1/2" steel 
lower cover plate and 4 11 thick steel top cover plate, with 
anchor bolts, inciuding the steel form support frame. The 
steel form shall be of shop welded construction, the lower 
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cover plate bolted on, and the top cover plate fastened 
down to the steel form with anchor bolts. This top cover 
plate is to be drilled for the anchor bolts and bored and 
finished for the orifice as shown on the drawing. The steel 
form support frame to be of steel angle welded construction. 
The 111 galvanized pipe and fittings shall be fabricated and 
shipped loose. 

(3) All steel shall be given two shop coats 
of zinc-chromate rust preventative primer on inside surfaces, an( 
one coat "!Ceystone" rust preventative primer on all surfaces 
in contact with concrete; to be removed with solvent in field 
before concreting in place. Coat all threads for cap screws, 
bolts, pipe and anchor bolts with heavy waterproof grease. 

d. 
11 Cranite 11 

' 
e. 

Gasf&!its: Provide l/8tt thick sheet packing 
or approved equal, gasket for lower cover plate. 

Electrigal: 

(1) Electrical work includes direct burial 
cable services, installation of terminal boxes furnished by 
the Government and connections including conduit, to the air 
and ground battle stations. 

(2) Work shall be in accord with Sections 16 
and 17 of the Electrical Specifications. 

28-57. STATION NO. 121 - LOCATIONS E AND V (10 STATIONS); 

dation. 

a. Reference Drawings: 3E-5678, 3E-5679i 3E-568l; 
Electrical 3E-51?5. 

b. ~: Steel castings mounted on concrete foun-

c. Construction: 

(l) All concrete shall be coral aggregate of 
3500 p.s.i. The setting of the steel assembly to ~e embedded 
in the concrete shall be similar to method specified for 
Stations #120, except steel support frame is omitted. Anchor 
bolt assemblies shall be set true and accurate and shall 
be firmly supported before pouring concrete. Steel castings 
shall be properly and accurately aligned on foundation, set 
level and true and shall be filled in solidly under leveling 
plate and around casting with special grout mix by weight~ 
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1 part Iias ter Juilders Co. "EUBECO" 
1 part Portland Cement 
1 part Sand 
1-1/2 parts rock, 1/411 to 1/211 size 
Einimum of fresh water. 

(2) When directed by Government, wire mesh and 
special stucco, as specified under 5-29 of these specifications, 
shall be applied to steel castings as shown on drawings. Upon 
completion of all special installations by the Governmenti and 
as directed by Government, all concrete blocks shall be p aced 
in lower steel form cavity and cover plate fastened in place. 
Backfill as specified for Station 120. 

d. Steel Castings: Patterns for the castings shall be 
approved before proceeding with fabrication. Before fabricat­
ing the castings the Contractor shall submit for approval a 
complete quantative chemical analysis of the metal proposed. 
The castings are to be made in two parts and shall be equipped 
with steel keys, eye bolts, and fastenings, as shown on the 
drawing. 

e. Stucco Sijpports: Fabricate and weld to steel 
castings, miscellaneous steel plate and materials for the 
support of special stucco as shown on drawing 3E-56Gl. llachined 
surfaces mar~{ed "f "Shall be lOOf finish where not otherwise 
noted on the drawing. 

Bolts: 
f. Structural Steel Forms, Leveling Plate and Anchor 

(1) The steel form shall be fabricated of steel 
plate to be of welded construction and shipped in two parts, 
and includes 1-1/4" thick steel cover plate bolted on. The two 
parts shall be fastened together with cap screws when assemb­
ling in field. 

(2) The leveling plate and anchor bolt assembJ.y 
to be as detailed on the drawing. The leveling plate to be 
straight and true over its entire· top surface. 

(3) Tte threageg portion of ~h§ anchor bolts are 
to protrude above the leveling plate at 90 from the top of 
the plate and are to be straight and true.· 

(4) IAe top of steel form§ shall be fastened to 
the under side of the leveling plate with cap screws in the 
field, and at the lower part by cover plate bolts to the wood 
forms. 

(5) The l" galvanized pipe and fittings to be 
fabricated and shipped loose. 
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g. Gasl{et: Provide 1/8" thick sheet paclring "Crani te" 
or approved equal, gasl~et for cover plate. 

h. Protective Coatings: 

(1) All surfaces of the castings, except the 
machined contact surfaces between the castings and parts, shall 
be given one shop coat of "Keystone" rust preventative primer, 
or approved equal. This coating to be removed in the field 
with solvent before plaster work is done. 

(2) The machined contact surfac~s between the 
castings including all bolt threads, shall be given a heavy 
coat of waterproof grease. 

(3) Pain~ all other steel one shop coat of 
"Keystone" 
coating to 
creting in 

rust preventative primer 1 or approved equal. This 
be removed with solvent in the field before con­
place. 

(4) Coat all threads for cap screws, bolts, pipe 
and anchor bolts with heavy waterproof grease. 

i. Electrical: Same as Station No. 120. 

28-58. STATION HO, J..23 1 LOCATIONS E AND V~ 

a. Reference Drawing: 3E-5155. 

b. ~~ Frame structure, 4• x 4• x 6 1 • 

c. Description: Wood frame shall be covered with 1/2" 
exterior grade plywood, sides and roof. Structure shall be 
anchored to wood stakes driven into form soil. Roof shall be 
covered with 90 pound mineral surface cap sheet properly nailed 
and battened at all edges. ~oor shall be wood frame and 
plywood. 

d. Electrical: Same as Station No. 120. 

28-59. STATIOII NO, l,5 - LOCATION D: 

a. Reference Drawing: 3E-6611. 

b. ~~ Concrete platfor.::i with anchor assemblies. 

c. Description: Concrete platform shall be 4• x 230' 
x 4 11 thicl: and sna.l.l. nave contraction joints at 20' intervals. 
Concrete shall be 2000 p.s.i., mesh reinforcement. Anchor 
assemblies shall be set to a true line in each direction~ 
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spaced 10 feet center to center along centerline of platform. 

Assemblies shall be fabricated of 3/8" plate with 4 
welded-in bolts spaced as shown on drawing. All anchor 
assemblies shall be galvanized after fabrication. Top of 
slab is at grade level. 

28-60. STATION No. J.31 - LOCATION V: 

a. Ref~~~~ce Drawings; Structural 3G-5651, 3G-5653, 
3G-5654 and 3G- ; Electrical, 3E-5319; Plumbing and 
Dehumidification 3G-5437. 

b. ~: Reinforced concrete structure. 

c. Construction: Similar to station Ho. 13la except 
that the foundation of this structure is incorporated in the 
200 ft. steel tower foundation. Structure shall be 5'-2" x 81 -01 

x 6 '-4" higl1 inside dimensions and 12 '-611 x 15 1-G" x 10' -11" 
high, outside dimensions. This structure shall be built of 
limonite aggregate concrete. ~hen directed by the Government 
entrance opening shall be closed in with limohite aggregat~ con­
crete cubes, same mix as for structure. 

- d. Provisions for Ins~allation of Equipment: Inside 
walls of structure sha:J-1 have iunistrut" concrete inserts 
embedded in concrete as shown on the drawings. Structure shall 
have 4-12" I. D. x 61 -0 11 long standard pipe sleeves set in 
concrete floor and 4-11+11 I. D. steel tubes set in concrete 
roof all capped with temporary plugs as shown on drawings. 
Dehumidification piping shall be provided and set in concrete 
as shown on the drawings. Ducts from connection pit to 
station structure shall be furnished by the Government and 
installed by the Contractor under Government supervision. 

e. Electrical: 

(1) Electrical work includes direct burial 
cable services, power and light wiring, conduit for signal and 
instrumentation circuits, ground rod and wiring. 

(2) Work shall be in accord with Sections 16, 
17 and 18 of Electrical Specifications. 

f. Neyhanical: Plumbing and dehumidification system 
shall conform to applicable provisions of Sections 19 and 23 
of these specifications. 

20-34 



28-61. STATION NO, 13la - LOCATIOH E~ 

a. Reference Dra~s~ Structural 3E-5661; Plumbing 
and Dehumidification, 3E- ; Electrical, 3E-5319. 

b. ~: Reinforced limonite aggregate concrete and 
reinforcing coral aggregate concrete. 

c. Construction: Structure shall be 40'-0" x 4 1 -611 

x 6 1 -4" high inside dimension and 14'-0" x 14 1 -0" x 10 1-11" 
high, outside dimensions. This structure shall be built of 
limonite aggregate concrete and shall be supported on a 3'-6" 
thick coral aggregate concrete slab. When directed by the 
Government opening shall be closed in with limonite aggregate 
concrete cubes, same mix as for structure as shown on drawings, 
In connection with this structure there shall be a 9'-0" x 
9'-0" x 6 1-0 11 deep pit havin9 811 thick coral aggregate walls 
and bottom slab finished at o'-0" below elevation "T". A 
10'-9" x 14 1 -0" x 2 1-611 thick limonite aggregate concrete 
slab shall be installed between pit and station structure. 
Also a 411 thick coral aggregate concrete slab shall be provided 
for dehumidification equipment. All coral aggregate concrete 
shall develop a minimum strength of 2000 p.s.i. at 28 days. 

d, Provisions for Inst~llation of Equipmeni: Structure 
and pit shall be equipped with iunistrut" concrete inserts. 
Pit shall be equipped with 211 round pipe sleeve for sump pump 
outlet. Structure shall be equipped with 14" I. D. steel 
tubes set in limonite concrete roof and 12" standard pipes 
set in coral concrete floor slab, both capped with temporary 
plugs as shown on drawings. Dehumidification piping shall be 
set in coral concrete as shown on drawings. Ducts from pit 
to station structure, as shown on the drawings shall be fur­
nished by the Government and installed by the ~ontractor under 
Government supervision. Connection pit shall be backfilled 
and covered as directed by the Government. 

e. Electrical and Mechanical: Same as Station 
No. 131, Location V. 

28-62. STATIONS NO. 132 A and B - LOCATION C: 

a. Reference Drawings: Structural, 2C-5608. 

b. ~~ Steel reinforced concrete structure with 
banked earth cover. 

c. Construction; 

28-35 



(1) Structure 25 1 -6n x 28'-0" x 8'-0" high 
insidei with two wing walls, and parapet wall at entrance 
of bui ding and concrete apron between wing walls, and 
inside dividing wall front to rear of the structure. All 
concrete shall develop a minimum strength of 3500 p.s.i. at 
28 days. Grating and C. I. soil pipe drains shall pe provided 
and installed where shown for the concrete apron. r·urnish 
and install all pipe sleeves, conduits and wall fittings, cap­
ped as shown, in the walls. 

(2) Provige and install all concrete inserts 
and anchor bolts, in apron, ceiling, floor slab and walls, 
where indicated on the drawing. 

(3) Provide a black cloth curtain and hanger, 
where shown, for opening in dividing wall. 

(4) Height of banked fill over structure shall 
be as indicated on the drawing, and sloped as directed by the 
Engineer. 

(5) Top of :t;loor slab shall be 3'-0" below grade. 

(6) Construction similar to Station 132c, and d, 
Location v, for Station 132 a and b, Location c. 

(7) Provide and install 2 explosion doors and 
2 lead doors in wall, where shown on the drawing. For steel 
explosion door see Section 9-06 of these specifications. For 
lead door, see Section 9-08 of these specifications. 

28-63. STATION NO, 132a, LOCATION E: 

a. Reference Drawing: Structural, 3E-5664. 

b. ~: Steel reinforced concrete structure, with 
banked earth coverl and temporary wood shelter. Remove 
shelter after fina fill is made. 

c. Construction: 

(1) Structure 12'-0" x 16'-0" x 8'-0" high 
inside, with two wing walls, and parapet wall at entrance of 
building1 and concrete apron between wing walls. Top of floor 
slab 3'-u" below grade. All concrete shall develop a minimum 
strength of 3500 p.s.i. at 28 days. 

c. I. soil pipe drains with gratings shall be 
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provided where shown for the concrete apron. Furnish and 
install all pipe sleeves, conduits and wall fittings, capped 
as shown, in the walls. Provide and install all concrete 
inserts and anchor bolts, in apron, ceiling1 floor slab and 
walls, where indicated on the drawing. C. 1. soil pipe drains 
with gratings shall be provided where shown for the concrete 
apron. Furnish and install all pipe sleeves, conduits and 
wall fittings, capped as shown, in the walls. Provide and 
install all concrete inserts and anchor bolts, in apron, ceil­
ing, floor slab and walls, where indicated on the drawing. 

(2) Height of t>anl{ed filJ. oyer structure shall 
be as indicated oµ the drawing, and sloped as directed by the 
Engineer. Provide and install one steel explosion door and 
one lead door in front wall, where shown on the drawing. 

(3) F9r steel explosion ggor, see 9-06 of these 
specifications. 

cations. 
(4) FQr le§d doors, see 9-08 of these specifi-

d. Temporary wood shelter shall consist of wood posts, 
plates, wall plates and rafters. Roof covered with 1/2" 
exterior grade Douglas Fir plywood, and one ply 15 pound roof­
ing felt, 411 laps, mopped in hot asphalt, flashed as indicated. 
Furnish all steel anchor bolts, boltsi steel angle clips and 
plates for fastening posts and wall p ates to concrete as 
indicated. Wall plate shall be anchor bolted to parapet wall, 
and posts to concrete apron between wing walls. All lumber 
shall be 1200f grade Douglas Fir. 

28-64. STATIONS NOS. 132 b, c, and d• LOCATION E: 

a. Referensg Drawing: Structural, 3E-5645, 3G-5628 

b. ~: Steel reinforced concrete structure with 
banked earth cover (Station 132b). 

c. Construction: 

(1) Structure 12 • -0" x 28 •·-011 x 8 1 -011 high inside, 
with two wing walls, and parapet wall at entrance of building, 
and concrete apron between wing walls. All concrete shall 
develop a minimum strength of 3500 p.s.1. at 28 days. Top of 
floor slab shall be 3'-0" below grade. One c. I. soil pipe 
drain with grating shall be provided where shown for the con­
crete apron. Furnish and install all pipe sleeves, conduits and 
wall fittings, capped as shown, in the walls. Provide and 
install all concrete inserts and anchor bolts, in apron, ceiling, 
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floor slab and walls, 'Where indicated on the drawing. 

(2) Height gf banlc fill ov~r structure shall be 
as indicated on the drawing, and sloped as directed by the 
Engineer. 

(3) For Station 132c and d, Location E; con­
struction similar to 132 c and d Location V. 

(4) Provide and install one steel explosion door 
and one lead door in front wall, where shown, on the drawing. 
For steel explosion door, see 9-06 of these specifications. 
For lead doors, see 9-08 of these specifications. 

28-65. STATIONS NOS. 132 a,b,c and g LOCATION V: 

a. Reference Drawings: Structural, )D-5629, 3C-5628. 

b. ~: Steel reinforced concrete structure with 
banked earth over (Station 132 a and b). 

c. Construction; Structure 25•-611 x 32'-0" x 8 1-011 

high. 

Specifications similar to 132 a and b Location c. 
d. Special Steel Rei!lforcement: 

(1) Furnish and install 31 steel I-beams each, 
in floor slab and roof slabi and two steel beams at top of 
dividing wall, spaced and p aced as shown on the drawing. 
Paint all steel with one shop coat of "Keystone" rust preventa­
tive primer, medium gradei or approved equal. This coating 
shall be removed before p acing steel in forms. 

(2) Structures 132 c and d Location V shall be 
fastened to concrete walls and apron of Stations 132 a and b, 
Location V. Construction similar to 132 c and d, Location V. 

(3) For explosion door, see 9-06 of these 
specifications. 

cations. 
(4) For lead doors, see 9-08 of these specifi-

28-66. STATION i32 c and 132 ~. LOCATION V: 

a. Reference prawings: Structural, 3C-5628. 
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b. ~: Temporary wood structures, to be removed 
when final fill is made. 

c. Construction: 

(1) Structure 132 d to rest on concrete piers 
of number size and spacing indicated. Concrete shall 
develop a minimum strength of 2000 p.s.1. at 28 days • Struc­
tures shall consist of wood posts, plates, wall plates, and 
rafters. Roof covered with 1/2" exterior grade Douglas Fir 
plywood, and one ply 15 pound roofing felt, 411 laps, mopped 
in hot asphalt, flashed as indicated. Furnish all steel 
anchor bolts 1 bolts, steel angle clips and plates for fasten­
ing posts ana wall plates to concrete as indicated. 

(2) All lumber shall be 1200f grade Douglas Fir. 

(3) Structures shall be fastened to concrete 
walls and apron of stations 132 a and b, Location v, stations 
132 A and B, Location c, Stations 132 b,c,d, Location E. 

28-67. STATION 132 h, Loc:~TIONS D Aim E: 

a. Referenc~ Drawing: 3D-5176. 

b. ~: Frame structure, 20 1 x 28'x 9•. 

c. Description: Wood frame shall be sheathed dia­
gonally, at roof and front of structure. Entire building, 
except opening in front, shall be covered with waterproof 
canvas, batten down with wood strips as shown on drawing. 
Structure shall be properly anchored to concrete foundation. 
',Jood benches shall be constructed along three inside walls as 
indicated on plan. Work surface shall be 211 thick planking 
with plywood back-board. 

All lumber shall be 1200f grade Douglas Fir and 
all concrete shall be 2000 p.s.1. Finish concrete floor shall 
be 5" above grade. 

d. ~l~ctrica~: Station 132, Locations c,D,E, E+, V, 
drawings 3C-07 , 3G-O 2, 3D-5176. 

(l) Electrical work includes direct burial cable 
services, ground rod and wiring power and light wiring 1 con­
duit and wiring for instrumentation circuits including in­
stallation of equipment furnished by the Government, telephone 
wiring, etc. 
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(2) Work shall be in accord with Sections 16, 
17 and 18 of the electrical specifications. 

28-68. STATION NO 132 A and B, LOCATION V: 

a. Reference Drawing: 2C-5426. Dehumidification 
system shall conform to applicable provisions of Sections 
19 and 23 of these specifications. 

28-69. STATION NO 132 a, LOCATION E: 

a. Reference Drawing: 3E-5441. Dehumidification 
system shall conform to applicable provisions of Sections 
19 and 23 of these specifications. 

28-70. STATION NO 132 B, c, and D, LOCATIOH E: 

a. Reference Drawing No 1 3E-5439; Dehumidification 
system shall conform to applicable provisions of Sections 
19 and 23 of these specifications. 

28-71. STATIOHS 133 and 134, LOCATIONS E AND v~ 

a. Reference Drawing: 3G-082. 

b. ~: Tent. 

c. Description: Electrical work. Same as station #13c 

28-72. STATION NO 1 135, LOCATION E MD V: 

a. Reference Drawings: 3E-5172, 3V-5173. 

b. ~:Frame structures, 7-l/2'x8-l/2'x7-l/2'. 

c. Description: 

(1) Wood frame shall be covered sides and 
roof! with corrugated aluminum and interior walls and ceiling 
shal be lined with 3/8" plywood. Duct openings shall be 
provided where indicated. Door shall be 3 panel wood, weather­
stripped as detailed. All hardware shall be aluminum. 
Structure at Location E shall be anchored to 2000 p.s.1. con­
crete footing and slab. Structure at Location V shall be 
erected on 200 ft. tower foundation slab. 

(2) All wood sills ang alyminu,m f~ashing shall 
be set in mastic. 
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#131. 

28-73. 

(3) All lumber shall be 1200f grade Douglas Fir. 

d. Electrical: Drawing No 3E-5319, same as Station 

STATION NO, 14¢ a and b, LOCATIONS E, V, AND Et: 
STATIONS No. l 2 a and b, LOCATIOH V: 

a. Reference Drawing: 3G-5143, 3E-5169. 

b. ~~ Frame structure, #141 - 14-1/2' x 36• x 8 1 

minimum. 
#142 - 14-l/2'x 41 1 x 8• 

minimum. 

c. Descripti.Qn: 

(1) Wood frames of all stations shall be 
covered with corrugated aluminum siding. Roof shall be 
diagonally sheathed and covered with mineral surfaced cap-sheet. 
Where indicated interior walls shall be sheathed with 3/8 11 

plywood. Wood doors and sash shall be as specified under 
Section 8. Structures shall be anchored to concrete foundations 
with finish floor slab at 5" above grade. Concrete ramp from 
Station l4la to connection pit shall be constructed as shown 
on Structural Drawing No. 3G-5651. 

(2) All lumber shall be 1200f grade Douglas Fir. 

(3) All concrete shall be 2000 p.s.i. 

d. Electrical: 

(1) Drawings 3E-081, 3G-5333. 

(2) Electrical work includes direct burial 
cable services, power and light wiring, instrumentation wiring 
including installation of equipment furnished by the Govern­
ment, ground rod and wiring, etc. 1 in accord with Sections 16, 
17 and 13 of the Electrical Specirications. 

e. Mechanicil: Sheet 1~3G-5447 - Dehumidification 
system shall conform to applicable provisions of Sections 19 
and 23 of these specifications. 
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28-74. STATIOH No. 143, LOCATI01~ V; 

a. Ref~f~ce Drawings: Structural 3G-5651, 3G-5653, 
3G-5654 and 3G- • 

b. ~: Reinforced concrete pit. 

c. C9nstruction: Pit shall be built of 2500 p.s.i. 
coral aggregate concrete with steel reinforcement as shown 
on drawings 11'-0" x 16 1 -9" x 5'-3" deep, inside dimensions. 
Walls and pit bottom slab shall be 8" thick. Pit shall be 
fitted with T-slot concrete inserts. Pipe sleeves and all 
other items as shown on the drawings or called for in the 
specifications. Connection pit and trench shall be backfilled 
and covered as directed by the Government. A 2 1-6" thick 
limonite aggregate concrete slab shall be provided between pit 
and station #131 as shown on the drawings. 

23-75. STATIOlJ ~JO. 143, LOCATIOi~ E: 

a. Refe~ence Drawing: Pit size, 10' square. 
to Station No. l 3, Location V. See Sheet 3E-5670. 

b. Hechanical: See Station No. 131. 

c. Electrical: 

Similar 

(1) Electrical work includes direct burial cable 
service, power and light wiring, instrumentation wiring in­
cluding installation of equipment furnished by the Government, 
ground rod and wiring, etc. 

(2) \Jorl{ shall be in accord with Sections 16, 
17 and 18 of the Electrical Specification. 

28-76. STATION NO. 143+, LOCATION Et: 

a. Reference Drawings: Structura!~ )E-6602~ 3E-6603, 
3E-66o4, ~-6605, 3~-66o6l 
3E-66o7; Electrical, 3G-5j35, 
3G-5331. 

b. Type: Reinforced concrete pit. 

c. Construction~ 

(1) Connection pit shall be built of 2500 p.s.1. 
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coral aggregate concrete with steel reinforcement as shown 
on drawings. 8 1 -011 x ll'-011 x 6 1 -011 deep, inside dimensions. 
tJalls and pit bottom slab shall be 811 thick. Pit shall be 
fitted with T-slot concrete inserts, pipe sleeves and all 
other items as shown on the drawings or called for in the 
specifications. 

(2) Connection pit and trench shall be back­
filled and covered as directed by the Government. 

d. Electrical and Mechanic~l similar to Location V. 

28-77. STATION NO, 144 A, LOCATIONS E, E+, and V: 

a. Reference Dr~ng: Structural, 3E-5684; Electrical 
3G-5325; Mechanical, 3E-8. 

b. Type: Reinforced concrete structures. 

c. Cons~ruction: 

(1) Foundation shall be of coral aggregate 
reinforced concrete, 14' -O" x 14' -6 11 x 2 • -6" thiclc top of 
footing shall be at elevation "T". All Schedule 40 steel 
pipe shall be furnished and installed in the footing as shown. 
Trench with sectional steel removable cover plates, supported 
on steel angles shall be furnished and installed. 

(2) The superstructure shall be .of limoni te 
aggregate reinforced concrete, 12 1 -0 11 x 12'-6" x .ll'-6" high, 
outside dimensions. Furnish and install all 11Unistrut" con­
crete insert in walls and ceilings and at front wall, where 
indicated. Tube alignment rack in front wall shall be in­
stalled as shown on drawing. 

(3) Entrance shall be closed with limonite 
aggregate concrete cubes same mix as for structure, this 
closure to be made when directed by the Government. All coral 
aggregate concrete and limonite aggregate concrete~ shall 
develop a minimum strength of 3500 p.s.i. at 28 days. 

(4) All steel shall be given 2 shop coats of 
zinc-chromate rust preventative primer, color green. 

(5) Provide and instill a wood frame and 3' x 
6 1 -8 11 wood door barricade at entrance to the cavity. The 
barricade shall be removable. The frame shall be anchor bolted 
around the perimeter of the cavity entrance as noted. 

28-43 



(6) Lum~er and plywood shall be of sizes shown 
and shall be 1200f gra e Douglas Fir. 

(7) Three galvanized steel butts, and one 
galvanized steel hasp, shall be provided for the door. 

(8) Construct barricade as detailed on the draw-
ing. 

d. Electrical: Electrical work includes direct burial 
cable service, powert light and telephone wiring, instrumen­
tation wiring~ ground rod and wiring in accord with Sections 
16, 17, and l~ of the Electrical Specifications. 

e. hechanical: Dehumidification system shall conform 
to applicable provisions of Sections 19 and 23 of these 
specifications. 

f. Tube alignment racks·, Station Ho. 144a: Furnish and 
install three complete Tube Alignment Rack Assemblie~~ one 
each at Sites E E+, and v, all as shown on Sheets #~-5684, 
3E-5687 and 3E-5688. All racks shall be fabricated of 1/2" 
steel plate welded together to support 16 - 3" I. D. Schedule 
40 steel tubes, through elipical holes at the lower end of 
rack, and turnbuckles at the upper end of rack for final ad­
justment of' tubes in field, The flanges of rack shall be 
drilled and tapped with holes as indicated on the drawing. 

g. Painting: All steel shall be painted two shop 
coats of zinc-chromate rust preventative primer, color green. 
Installation of racks in the wood concrete forms shall be true 
and accurate and to be bolted in place through holes provided 
in flanges of the racks. Ends of form bolts shall be burned 
off after removal of wood forms. Protection of the tapped 
holes in plates of tube alignment rack, while pouring concrete, 
to be made according to detail on Drawing 3E-5684.l. After 
final alignment of the tubes in the racks in field (See 
Drawing 3E-5697 for alignment data) the tubes shall be tack 
welded at their lower end to the face plate of the rack. After 
this alignment has been made, fill in the space between the 
outside of the tubes and the inside of the rack plates with 
limonite drypack. 

23-78. STATIOi~ NO, 144b, LOCATIOUS E, E+, AI;D V: 

a. Reference Drawing; 3E-5163. 

b. ~: Frame Structures, 10·1/2' x 17' x 8 1 minimum. 
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c. Description; 
No. 141 and l 2. 

All structures similar to Stations 

d. Exception: Omit wood sash and install corrugated 
aluminum shutters as shown in detail on drawings. 

e. Electrical: See Station #144 a. 

f. Hechanical: See Station #144 a. 

28-79. STATIOIJS uo 145 and 146' LOCATim;s E' Et AND v: 
a. Reference Drawings: Structural 3E-5695 and 3E-5696. 

b. ~: Steel towers on concrete foundations and with 
timber dec:rn. (6 towers). 

c. Construction: 

(1) Steel towers, 10'-10" square back to back . 
of angle legs. Towers vary in height to timber deck, but are 
identical in construction above the declc. Steel details are 
typical for all towers. All towers shall be equipped with a 
steel ladder of length to suit as shown, and a trolley beam 
at top of tower, with 1000 pound capacity trolley and chain 
block. All towers also to be equipped with 4 - 1-1/4 x 10 
ten ton adjusting screw jacks for adjustment of lead shields. 
Lead shields and stays shall be furnished by the Government, 
and installed by the Contractor, under Government supervision. 

(2) All 5ncnor bolts shall be furnished by the 
steel fabricator. All steel shop connections shall be riveted, 
and all field connections, unless otherwise noted, shall be 
11Dardalett" rivet bolts. 

(3) All steel shall be painted two shop coats 
of zinc-chromate rust preventative primer, color green. 

(4) Timber deck shall be of 2" Douglas Fir 
plank bolted to steel members as shown, posts and railings shall 
be of wood of sizes indicated, and bolted together! lower part 
of posts shall be bolted to steel of the tower. A 1 lumber 
shall be 1200f grade Douglas Fir. 

(5) Foundations shall be four concrete piers on 
footings, tied at grade level with concrete beams. Concrete 
shall be steel reinforced, and shall develop a minimum strength 
of 2000 p.s.i. at 28 days. Concrete pad for ladder shall not be 
steel reinforced. Install all anchor bolts as shown, and leveling 
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plates grouted in on each pier. Top of leveling plates is 
elevation 11 T11 • Stations located as per tabulated schedule on 
the drawing. 

28-80. STATIOH NO, 190 and 191~ LOCATION A: 
STATION i;o, 192, LOCATI N x~ 

a. Reference Drawing: 3A-5162. 

b. ~: Frame structure, 8• x 9' x 81 minimum. 

c. Description: Structures similar to Stations 
No, 141 and 1 2 except one side of building shall be open, 
No doors or windows shall be required. 

Electrical work includes direct burial cable 
services light and receptacle wiring ground rod and wiring 
in accor! with Section 16 and 17 of Electrical Specification. 

SHELTER 

301 A and E 
301 B and C 
301 I 
301 J 
301 K 
301 D and G 
301 F and H 

LOCATIOi~ 

E 
E 
E 
E 
E 
s 
s 

STRUCTURAL 
REFERENCE DRA\Jil;GS 

3E-662 
3E-669 
3E-673 
3E-672 
3E-663 
33-671+ 
38-668 

d. Type: Steel reinforced concrete structures. 

e. Construction; 

(1) All structures are similar but vary in 
size, all have two compartments, each with ladder rungs in 
the walls and overhead manhole and cover. Sizes and thickness­
es of walls and slabs as shown on the drawings. Top of floor 
slab approximately 4 1 -0" below grade. Concrete for shelter 
301-K shall develop a minimum strength of 3500 p.s.i. at 28 
days, concrete for all other shelters shall develop a minimum 
strength of 2000 p.s.1. at 28 days, Sand bags and banked 
fill cover over structures shall be of heights and slopes 
as indicated on the drawings. Furnish and install all pipe 
wall fittings, "Unistrut" concrete inserts! steel brackets 
for wire supports, steel ladder rungst she f anchor bolts 
and eye bolts, as detailed and located on the drawings. 
Furnish wood plan!~ for wire supports. 
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(2) Furnish and erect wood plank shelving, sup­
ported on wood cleats1 anchor bolted to walls where indicated. 
All lumber shall be 1200f grade Douglas Fir. 

(3) Furnish and install 2-fabricated steel 
manhole frames and covers for each shelter. Angle frames of 
welded constructioni provided with concrete anchors. Covers 
shall be of steel p ate, reinforced with steel bars welded on 
underneath. Top to have four (4) steel handles welded on. Pro­
vide four (4) bent steel cover hold down bars with each man­
hole. Paint all steel two shop coats of zinc-chromate rust 
preventative primer, color green. 

(4) Man.h~t~ frames anQ. covers for shelter 301-K, 
detailed on Drawing 3E-. Manhole frames for all other 
shelters detailed on Drawing 38-668. 

f. Electrical~ Drawing 3E-057. 

(l) Electrical installation includes direct 
burial cables for light, pier and telephone services. Wiring 
for light, receptacles, pier and telephone. 

(2) Work shall be in accordance with Sections 
16 and 17 of Electrical Specifications. 

g. Uechanical: Drawing 3E-5418; Ventilation system 
shall conform to applicable provisions of Section 23 of these 
specifications. 

28-31. STATION NO, 302• LOCATIONS E AHD S: 

a. Reference Drawings: 3E-5637, 3E-5638, 2E-5662. 

b. ~: Reinforced concrete. 

c. Description: All concrete shall be 2000 p.s.1. All 
concrete mounts and battery boxes shall conform to sizes and 
shapes as shown in detail on drawings. All steel frames, inserts 
and bolts shall be carefully located and installed in accord­
ance with dimensions shown on plans. All completed structures 
shall be streamline with earth covered with sand bags. All 
stations shall be protected with canvas covered frame shelters 
as shown on Sheet #3E-5170. 

d. Electrical installation shall consist of conduit 
entrance and exit from Battery Box into Stations. 
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e. Steel Hoods: Steel hoods at camera mounts shall 
be fabricated from 3/B" thick plate 1 welded to conform to 
size and shape as shown on the drawings. Holes shall be of 
sizes and spacing shown. Welds shall be continuous fillets, 
sizes as indicated. Hoods shall be painted with two (2) 
coats of zinc-chromate. 

f. St~§lwell Covers: Built-up steel plate covers 
for camera wells shall be fabricated as shown on sheet 3E-5637, 
Detail 11 :i.<:11 • All plates shall be ground free of rough edges 
and corners, plates to fit flush, square and trim when assem­
bled. Holes shall be of sizes and spacing indicated and all 
roughness at edges removed. After assembly of each complete 
unit, paint with two (2) shop coats of zinc-chromate. 

g. Camera Window As semblY: -

(1) Assemblies to be fabricated as shown in 
detail on Sheet #2E-5662. Steel plate shall be 1/2" thick, welds 
· shal"l be - 3/16 11 double butt continuous, ground only to 
permit tolerances specified. All stud-bolts shall be secured 
by plug welding, anchors secured to external frame with 1/411 

fillets. All machine bolts and stud-bolts shall be 1/2" 
diameteri lengths indicated, cadmium plated, bolt heads and 
nuts sha 1 be hexagonal. 

(2) Lead shielding assembly shall be fabri~ated 
in keyed sections as detailed. All lead shall be five C5%) 
percent Antimony. Glass shall be furnished by others. Shop 
painting as specified on drawing. 

(3) All 0atts of assemblies shall be fabricated 
to the nearest 1/32" and shall be assembled in shop to assure 
ease of assembly. Units shall be shipped completely assembled. 

.. h. Hoists (Stations No. 302 a,b,c, and g): Hoist 
assemblies for camera stations shall be fabricated as shown 
on Sheet #3E-5638, Detail 11H". All welds shall be 1/4° fillets 
as indicated. Hoist assembly shall be Hot-dip galvanized 
(A.S.T.H. Designation 123) and 611 diameter pipe insert shall 
be coated with "Keystone" rust pteventative or \.'hi te Lead 
and Tallow. 

i. Cover Plates and Frames: Materials for all steel 
cover plates and frames shall be of sizes and weights indicated 
on drawings 1 rust preventative application as specified. Cover 
plates and rrames shall be assembled and bolted into separate 
units for shipment. 
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28-82. STATIONS NOS, 421, 423R THROUGH 429, 4210 !BROUGH 4226, 
LOCATIONS C,D,E,N,P,Q 1 ,s AND T: 

a, Reference Drawing: 3G-5671 

b. ~: Concrete mast anchors. 

c. Description: Stations shall consist of four con­
crete anchor blocks with centerlinS3equally spaced along the 
perimeter of a 24 1 diameter stabilized area. A concrete mast 
base with cast-in pipe assembly shall be located at center 
point of area facing at angle described on plan, The anchor 
blocks shall have cast-in ring bolts as detailed. The mast 
base pipe assembly shall be fabricated of standard 411 pipe and 
fittings. The stabilized area shall be hand tamped, 

5151, 5152, 5161, 

82 LOCATION S: 

a. Referen9e Drawing: 3E-566o. 

b. Desgriytion: Stations shall consist of 4• diameter 
by 4• deep excavation to be filled with 2000 p.s.1. High-Early­
Portland Cement concrete when directed by the Government. Top 
of concrete shall be at grade line. For locations of all 
stations see schedule on plan. 

23-84. STATIOH NO, 591 a and 591 b, LOCATIONS C & E: 

a. Re{erence Drawing; 3G-5137. 

b. ~: Frame structure, 6• x 10' x 8 1 • 

c. Description: Wood frame shall be sheathed inside 
and outside of walls with 1/211 plywood. Roof shall be diagon­
ally sheathed and covered with 90 pound cap sheet joints 
cemented. Plywood shutters, sizes indicated shall be provided 
at each end, top hinged and door shall be 3 panel wood. All 
hardware shall be aluminum as shown. All lumber shall be 1200f 
grade Douglas Fir.Plywood outside structure shall be exterior 
grade. All concrete shall be 2000 p.s.i. finish floor 5" above 
grade, Exterior wood surfaces shall be given one coat primer 
and two coats aluminum paint. 

d. Electrical: Electrical work shall consist of 3/c #8 
Direct Burial service cable, driven ground rod and bare 
copper ground cable. Enters structure in conduit to Pull Box 
Feeder Circuit Breaker 3W-SN and load center for lights and 
receptacles. 
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28-85. STATIONS NO. 593 a, b, c, and d, LOCATIONS C AND E: 

a. Reference Drawing: 3G-5136. 

b. ~: Frame Shelters, 5-1/2' x 14 1 x 2-1/2 1 • 

c. Description: 

(1) Wood frame shall be sheathed, inside and 
outsidet walls and roofl with 1/2" plywood. Shelter shall be 
equippea one end with h nged top opening, complete width of 
structure. Opposite end shall be equipped with pipe sleeve 
assemblies as shown in detail on drawing. Concrete pad shall 
have cast-in wood sltids. Top of skids shall be minimum 3/411 

above top of concrete. 

(2) All plywood shall be set in mastic and all 
exterior wood surfaces shall be given one coat primer and 
two coats aluminum paint. 

(3) All lumber shall be 1200f grade Douglas 
Fir. Outside plywood shall be exterior grade. All concrete 
shall be 2000 p.s.i. All pipe assemblies shall be of sizes 
and quantity shown on drawing and shall be galvanized after 
fabrication. 

28-86. STATIONS l~OS. 4 LOCATION E: 
STATIOl NO 

a. Reference Drawing: 3E-694 

b. Dess;riDt~on: 3' x 3' x 3' hole with 411 thick scored 
slab shall be completed as directed by the Government. All 
concrete shall be 2000 p.s.i. High-Early Portland Cement Mix. 

28-87. S: 
LOCATION T: 

a. Reference Drawing; 3S-5686. 

b. Description: Similar to Station 302 e. 

28-88 STATION lW 6 
STATIOHS no • a T: 

a. R~ference Dra~ng: 3T-5680. 

b. ~:Reinforced concrete 5' x 8 1 x 6-1/2'. 

c. Construction: All concrete shall be 2000 p.s.1. 
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All pipe inserts steel sleeves and pipe vents in roof shall be 
located and installed as indicated on drawings. When in­
structed by Governmentt the building shall be closed at back 
with metal covered wooa door, bolted in place as shown. Build­
ing shall then be banked with earth fill at back and two sides 
to roof line. A wood slat grating shall be provided and 
installed on concrete floor. Shelves and brackets shall be 
fabricated of #10 gauge galvanized iron. Electrical work 
shall be similar to Station No. 302. 

28-89. 

a. Reference Drawj.ng; Structural, 3G-685. 

b. ~: Reinforced concrete structure, with banked 
fill to top of concrete. 

c. Construction: 

(1) Structure shall be of two compartments, 
51 -611 x 5'-6" x 7'-3" high inside and 61-0" x 61 -011 x 
6 1 -6" high, with steel explosion door in the dividing wall. 

(2) Footings under walls of the structure 
shall rest on compacted coral sand, the smaller compartment 
shall have 3" floor slab, the larger compartment shall have no 
floor slab, but shall have an isolated block of concrete, 
5'-0" square. The bottom of the block shall extend to coral 
bed rock. Rock shall be cleaned thoroughly and brush coated 
with special mortar before pouring block. Elevation of top 
of block shall be 1 1-011 minimum above high ground water level. 
This will determine the elevation of the structure. Concrete 
for the block shall be mixed as follows: 1-part portland cement 
Type I, 25 pounds "Embeco" to the sack of cement, 2-1/2-parts 
fine aggregate, 3-1/2-parts coarse aggregate, fresh water for 
2" maximum slump. 

. (3) Special mortar shall be of mix as fQllows: 
One sack Type ~ Portland Cement, 50 pounds "Embeco", 3/4 sack 
of sand passing 20 mesh screen and fresh water. · 

.. .(};) All other concrete shall develop a minimum 
strength of 2006 p.s.i. at 28 days. Fill in with banked earth 
to top of structure, sloped as indicated on the drawings. 

(5) Furnish and install in walls of the 
structure all steel galvanized ladder rungs. "Unistrut" 
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concrete inserts for 3/8" bolts, and 3" conduit, capped both 
ends. All as shown and located on the drawing. 

(6) Furnish and install, over the smaller 
compartment, a pair of hinged covers l with handles and loc~;:­
ing device. The covers shall be of j/8 11 steel plate, re­
inforced with 611 channel 8.2 covers shall be supported on 4 x 4 
x 3/8 slt. angle frames, provided with 1/2" diameter concrete 
anchors. Covers and frames shall be of welded construction. 
As detailed on Drawing 30-685 all steel shall conform to 
A.S.T.M. standard specification A7-46. All welding shall con­
form to the Code for Arc and Gas Welding for Building Con­
struction of the A.W.S. 1941 Edition. 

(7) Furnish and install 2'-2" x 51 -611 standard 
steel explosion door in dividing wall (See 9-06 of these 
specifications). 

(8) All steel shall be painted two shop coats 
of zinc-chromate rust preventative primer, color green. 

d. c i W k: D a in 6- : The electrical 
work shall consist of 3/c i Direct Burial Service Cable, 
driven ground rod and bare copper ground cable. Enters 
structure in Conduit to Pull Box Feeder Circuit Breaker 3~1/-SN 
and Load Center for lights and receptacles. 

28-90. STATION NO I 775 - LOCATION A; 

a. Reference Drawing: Structural, 3A-690. 

b. ~: Wood frame structure, on reinforced concrete 
footings. 

c. Construction: 

(1) Structure 6'-2" x 6 1-2 11 x 6'-10-3/8" high 
inside, with hinged wood door. Footings under walls of the 
structure shall rest on compacted coral·sand. Top of footing 
shall be at grade level. Provide and install all steel, galv­
anized anchor bolts required to anchor structure to footing as 
indicated. There shall be no floor slab, but a block of con­
crete 5'-0" square, the bottom of the block shall extend to 
coral bed rock. The top of the block shall be at grade level, 
forming the floor of the structure. Roughen surface of the rock, 
clean tho~oughly and brush coat immediately before pouring 
block ·with mortar of mix as follows: One sack Type I Portland 
cement, 50 pounds "Embeco", 3/4 sack of sand passing 20 mesh 
screen, and fresh ·water~ 
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(2) Concrete for the block shall be as follows: 
One part Type I Portland Cement, 25 pounds "Embeco" to the 
sack of cement 2-1/2 parts fine aggregate, 3-1/2 parts 
coarse aggrega{e, fresh water for 2" maximum slump. All other 
concrete shall develop a minimum strength of 2000 p.s.i. at 
28 days. 

(3) Fill in ar9und structure, level with top 
of footing with compacted sand. All lumber for sides and roof 
shall be spaced and of sizes shown on the drawing. Sides and 
roof of l" Tongue and Grooved sheathing laid diagonally. 
Door of l" x 611 frame shall be diagonally sheathed both sides 
with 1 11 Tongue and Grooved boards. Inside of walls, and 
ceiling sh~ll be lined with 1/2" exterior grade Douglas Fir 
plywood. ~~ood sills shall be foundation grade Redwood. All 
other lumber shall be 1200f grade Douglas Fir. 

(4) Bolts lag s9rews and washers for the door 
shall be galvanized steel and sizes as shown on the drawing. 
Two hinges and two latches shall be installed and fabricated 
of galvanized steel as shown on Details "H" and "G" Drawing 
3T-644. 

(5) Stud and rafter framing shall be made with 
618-26 aluminum angle clips, bolts, lag screws and washers 
as shown. Clips as per Detail "K" Drawing 3T-644. 

(6) Outsige 9t building walls and roof (in­
cluding door) shall be covered with two (2) layers of 15 
pound roofing felt, mopped in hot asphalt. 

light proof. 
Building must be sealed so that it will be 

d. Electrical Work: Shall be similar to stations 
#771-3 except that local switch for lights shall be provided 
and installed. 

28-91. STATIONS 
821 
822 
823 
824 

SITES 
E 
s 
Q 
p 

a. Reference Dra'4,ngs: 
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3H-251, Foundations Bl ~ B6 
3H-252 " B2 & B5 
3H-253 " B3 * 
3H-251+ " Bl+ 
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b. ~: Steel reinforced concrete foundations. 

c. ConstructiQn: 

(1) Concrete foundations or slabs varying in 
size for the different stations. All concrete shall develop 
a minimum strength of 3000 p.s.i. at 28 days. 

(2) Top of footings shall be flush with grade. 
Two 3 \'i.r 67 steel beams shall be mounted on top of all foot­
ings, (except as otherwise noted), these beams shall be fasten­
ed to concrete with 3/411 diameter "J"-anchor bolts. All bolts 
to have ·one hex nut. Beams shall be drilled for these bolts 
in lower flange and shall be drilled same pattern in top 
flange. Fabrication of the beams and anchors as per details 
and tabulations on the drawings. 

(3) *Foundations B3 at all stations shall not 
have steel beams mo~nted on to~~ but will have anchor bolts, 
installed as shown on Drawing ju-253. 

(4) Al~ stations shall have two (2) concrete 
deadmen, 3'-8" x 3'- " x 3'-0" thick top flush with grade, 
each to have four (4) 7/811 diameter ~J" anchor bolts with hex 
nuts 7 set with 2" diameter x 12" sleeves in concrete. All as 
detailed on Drawing 3H-253. All steel shall conform to A.S.T.M. 
Standard Specification A7-46. 

(5) Paint all steel beams two (2) shop coats 
of zinc-chromate rust preventative primer, color green. Paint 
all anchor bolts and sleeves one shop coa~ "Keystone" rust 
preventative primer, medium grade or approved equal. This 
coating shall be removed in the field with solvent, before 
placing in the forms. Coat all anchor bolt threads with heavy 
waterproof grease. Locations and arrangement of stations shall 
be as shown on Drawing 3H-250. 

(6) Steel jµnction box shall consist of a 
rectangular welded steel box with a removable steel cover, 
and pipe nipples and conduit flange as shown on Drawing 
17G-817. The cover shall be attached to the box by a series of 
wing nuts and studs. A rubber gasket shall be provided under 
each cover. The cover studs and the pipe nipples shall be 
welded to the outside of the box and the conduit flange shall 
be bolted to the bottom of the box, with a rubber gasket be­
tween the box and flange as indicated. 
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d. Elect~ical: Electrical work consists of 2 
junction boxes a" conduit to one and a 3" conduit to the 
other, both 21" below grade. Conduits to Instrument Base as 
required. Also required is a Post Station feeder 3/c #8 
Direct Burial Cable. 

28-92. STATION NO. 825, LOCATIOl~ E: 

a. Reference Drawing: Structural 3E-5632; Electrical 
3E-076. 

b. ~; Reinforced concrete, G• x 10 1 x 6-1/2'. 

c. Construction: Excavation shall be to depth of 5' 
below grade. Concrete shall be 2000 p.s.i. All pipe sleeves 
and wall fittings shall be of size and location indicated. 
One explosion proof door, 2 1 -211 x 5'-6" shall be installed. 
One wood work bench and one wood rack shall be furnished as 
shown on details. The stations shall be banked with earth 
fill on three sides to roof line. For steel explosion-proof 
door see Section 9-06. 

d. Electr~cal: Electrical work shall consist of Direct 
Burial Service Cable 3/c #6 and driven ground rod with #6 
bare copper ground wire. Enter through 2" C to Pull Box. 
Provide tap for fused disc switch 30 A 3 W SN 120 volt for 
instrumentation. Main circuit breaker 4oA 2 P 3W SN 250 volt 
lighting panel and local switches for interior and exterior 
light. Receptacles and ventilating electric equipment as 
required. Telephone service enters in conduit to outlet and 
instrument. 611 

- 3" and 1-1/2" wall sleeves capped both ends 
as required. 

e. 1'1echan1cal: Drawing Ho. 3E-5431: Ventilation 
system shall conform to applicable provisions of Section 23 
of these specifications. 

28-93. STATJON NO. 826, LOCATION S: 

a. Reference Drawingsi 38-5633, 3E-076, 3E-5431. 

b. ~; Reinforced concrete, 3 1 x 10 1 x 6 1-6". 

c. Construction: Excavation shall be to a depth 4 1 -6 11 

below grade. Building similar to Station No. 825 excepting 
see Section 9-07 for special steel blast proof door. 

Electrical and ventilating work shall be 
same as Station i4o. 825. 
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- LOCATION AND 28-94. STATIONS NO 
S A ION NO - LOCAT ON P : 

a. Reference Drawings: 3P-5634 and 3E-076, 3E-5431. 

b. fype: Frame structures, 81 x 10' x 61 -6 11 • 

c. Construction: 

(1) Excavation for concrete pad shall be 4 1 -6 11 

below grade. Concrete pad shall be 12" thick, outside dim­
ensions as indicated. Anchor bolts shall be cast-in concrete 
pad and shall be spaced as shown on Foundation Plan. 

(2) All wood conpect•ons shall be made with clip 
angles bolted securely. Frame shall be covered four sides 
and roof with 2" diagonal sheathing. Roof and exposed portions 
of sides shall be covered with .032 flat aluminum sheet. Por­
tions below grade shall be covered with 2 ply 15 pound asphalt 
felt mopped in with hot asphalt. 

(3) Interior walls and ceiling shall be covered 
with 1/2" exterior grade plywood, bottom to be set in mastic. 

(4) QQQ1: shall be sheathed wood frame type, 
aluminum clad at outside only. All door hardware shall be 
fabricated and installed as shown in detail on drawing and 
shall be similar to Station No. 7. Concrete shall be 2000 
p.s.1, all sills, studs and sheathing shall be foundation grade 
Redwood, all other lumber 1200f grade Douglas Fir. All clips 
and bolts shall be aluminum, anchor bolts shall be steel. 

d. Elegt~ic11 and Ventilating work shall be similar 
to Station No. 2 • 

28-95. SPEC AL ST CC : I Stations 121 a,b,c,d, (no stucco 
on 121 e Sites E and V; (Steel Mounts above ground): 

a. Mix: The dry mix is comprised of 1-part by weight 
of High-Early cement, 1.5-parts of special aggregate {enamel 
frits) and 0.5-parts of coral sand. Use minimum amount of 
fresh water (approximately 0.37-parts by weight) to give proper 
consistency for good cohesion. If necessary, the proportion 
of cement may be increased slightly to give good plasticity. 
Mix should not be retempered and batch size should be limited 
to that amount which can be entirely used in one-half hour. 
Parts by yolume calculated for !ltY mix are: l~part HE cement, 
1.83-parts special aggregate and o.69-parts of coral sand on 
the basis of sp. gr. of 3.15, 2.7 and 2.4 respectively. 
Special aggregate will have been graded so that 100% will pass 
the No. 30 mesh sieve, and grading specification for fine 
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aggregate will be suitable for the coral sand. 

Typical Test rlesults 

Mix by Weight 

1-part HE cement 
1.5-part special aggre-

gate 
0.5-parts sand 

1-part HE Cement 
1.2-parts special aggre-

gate 
o.8-parts sand 

7 Day Compressive Strength (p.s.1) 

6100 

74o0 

1-part HE Cement 
1-part special aggregate 7800 
0.5-parts sand 

Water/cement ration -
0.380 for all mixes 
(Standard 2x4 cylinders used 
for testing) 

b. Applicati9n: 

(1) The steel surface of the mount shall have 
rust preservative removed with distillate and shall then be 
sand blasted to obtain clean steel surface. (Except for 
121 e) steel surface of mounts shall previously have had l/~" 
long x 3/8" diameter ribbed steel pegs spot-welded to them 
on 6" centers as indicated on Drawing No. 3E-5681 revised. 
Immediately following sand blasting, the surface shall be 
washed with a standard HE cement-water slurry by brush and 
wash allowed to dry to thin hard coat for approximately one­
half hour. 

(2) 0 lurry coat shall be followed by six 1/2" 
layers as above "Special Mix" stucco (reinforced with three 
layers of welded wire mesh reinforcing placed according to 
B-3) using standard application techniques for curing and 
good interlayer bonding. Damp curing should be used (burlap) 
between coats. Exposure of the fresh stucco to heat of direct ,_ 
sunlight must be avoided. The final coat shall be steel-trowel­
ed to as smooth a finish as possible and carefully moist-cured 
for approximately seven days to avoid formation of cracks and 
faults. It should be possible to apply a succeeding coat five 
hours after the previous coat so that a schedule of two coats 
a day followed by one night of moist-curing could be achieved. 
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(3) Welded wire reinforcing shall be applied 
to 1/4" away from the first l/4 11 coat of stucco and be 
covered by the second 1/2" coat so that it lies 1/4" under 
the surface of the second coat (i.e it lies in the middle 
of the second coat). The third l/2~ stucco coat shall then 
be applied, cured at least five hours and a second layer of 
welded wire mesh placed and covered with stucco as above by 
the fourth 1/2" coat. In the same way a fifth 1/2" layer 
shall be applied followed by the 6th and the final 1/2" layer 
with wire mesh reinforcing lying 1/4" under the surface. The 
spacing of the wire mesh is l" O. C. The bottom edge of 
the mesh should lie next to the pedestal of the mount below 
the surface of the base layer. The final surface layer 
shall be finished as specified in Paragraph b-2 above. Each 
layer of wire mesh shall be secured to tie-bolts on the leading 
edges of the mount as shown in Drawing No • .3E-5681 revised. 
It is suggested that the stucco layers be led to a convenient 
distance from the tie-bolts and underlying tie wires be 
covered in the placing of the final coat. Care should be 
taken to secure a good joint. In case of the leading edge of 
the mount below the hollow compartmentt the steel facing can 
be bolted in place and stucco mix pourea between it and the 
mount after the sides of the mount have been stuccoed in 
such a way that the edges of the facing rest on the side 
stucco. The stucco around the vertical edges of the steel 
facing should be trimmed so that the steel and stucco surfaces 
are smoothly flush with no cracks or holes. Stucco should be 
blended smoothly to bottle contour between top of steel facing 
and bottle front. In the case of the upper hollow section 
of the mount where the tie bolts are hidden behind a flange, 
the space between bolts and flange can be filled with the 
final stucco coat as above. Stucco should be placed in 
front of the flange over the clean surface of the nose portion 
of the mount to blend smoothly with mount contours toward the 
nose as shown in Drawing No. 3E-5681 revised. No reinforcing 
wire is necessary here. 

(4) After moist-curing the final finish coat 
seven days out of direct sunlight, allow surface to dry, 
smooth off or fill in any irregularities, wash cement sur­
face with neutralizing solution of zinc-sulphate, dry, and 
apply two coats of aluminum heat-resistant paint. Spray or 
brush as convenient. If brush is used stroke as much in 
horizontal direction as possible. It ls suggested that an 
aluminum heat-resistant paint manufactured by the Vita-Var 
Corporation! Newark, New York, be used with twice the normal 
amount of a uminum pigment. 

II Station~ 121 a,b,c,d,e, Sites E and V (Base of Steel 
Mounts). 
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a. Drawing No. 3E-5681.2, Detail E, shows 5" layer 
of special stucco to be placed around base of mount. This 
stucco need not be so rich in the special aggregate as that 
used on the vertical portions of the mount. The following 
dry mix proportions by wiigijt are recommended: 1-part 
EE cement, 1-part specia aggregate, 1-part coral sand. Grading 
specifications for coral aggregates are same as in IA. Min­
imum fresh water should be used. 

b. Base layer stucco can be laid in~ layer of 
welded wire reinforcing located 1-1/2" under the surface. 
Surface of stucco should be steel troweled to as smooth a 
finish as possible, avoiding air holes, faults, etc. 

c. Base layer stucco should be moist-cured for 
seven days and surface painted as in I b--4. 

III Stations 120 a,b,c,d and e 

a. Drawing r~o. 3E-5682.1, Sections a, b, shows 
stucco to be laid on surface of concrete emplacement. The 
mix for this stucco should be the same as in I a (1-part 
HE cement, 1.5-parts special aggregate, o.5-parts coral sand). 

b. The stucco should be laid and finished as in 
II b, with the reinforcing wire .Qll! inch below the surface. 

c. The stucco should be cured and painted as in 
II c. 
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SECrCION 29 

STELL Tor.T"P,RS 

29-01. SCOPE: The work covered by this section of the specifi­
cations consists in furnishing all plant, labor, equipment, 
appliances and materials and in performing all operations in 
connection with the fa0rication and erection of steel towers, 
complete, in strict accordance with this section of the speci­
fications and the applicable drawings. 

29-02. RE:::.urnr.:MEUTS: The work shall conform to all provisions 
of this section and shall also conform to all provisions of 
the specifications accompanying the Invitations For Bids be­
low listed and which are contained in Appendix 11 A11 to this 
specification: 

a. Specifications For 75-Foot Steel Tower and Appur­
tenances- Invitation No. HN-3H-o03 dated 12-9-49, including 
Amendment No. 1. 

b. Specifications For 200-Foot Steel Tower dated 
6-7-50, including Amendments Nos. 1 and 2. 

c. Specifications For 300-Foot Steel Tower dated 
5-3-49, including Amend~ents Nos. 2,3 and 4. 
29-03. 75 FT. STEEL TOVIZR FOUND_r~TION - LOC. 11 P", "Q", 11 M11

1 "N". 

a. REFERENCE DHPYJ!UGS: Structural JH-610, JH-605 

Electrical JH-370, JH-603 

Mechanical JH-436 

b. TYPE: Reinforced concrete footings. 

c. CONSTRUCTION: 75-Foot steel tower shall be support­
ed on four steel reinforced coral aggregate concrete footings 
tied together with a continuous reinforced concrete tie beam, 
below grade, between footing pedestals as indicated on draw­
ings. Tower footings shall be 7'-0" square by 1 1 -4" thick at 
a depth of 5•-6" below elevation 11T". If tower footings rest 
on rock a 3'-611 square minimum footing at a depth of 3'-011 

minimum into roe!-.: shall be constructed. Where rock is vri thin 
2 1-0 11 of grade tie beams shall be omitted. Tower legs shall 
be su9ported on 2 1-0 11 square steel reinforced concrete pedes­
tals v1hich are located in the center of the footings and are 
an integral part thereof. Stub angles for connecting tower 
legs to foundation shall be set in concrete pedestals, in true 
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alignment, with a template furnished for this purpose. Tie 
bee.ms shall be l'-O" wide x l'-2 11 deep, bottoms of which shall 
be 2'-211 b::;low elevation "T". 1/2" thick asphalt impregnated 
11 Celotex11 shall be provided at bottom of tic beams between 
earth and concrete as shmm on the dravlings. Dumbwaiter pit 
:Jhall be built of steel reinforced coral am;regate concrete 
having walls and bottom slab sn thick equipped with all fit­
tings as shown on drawings. Hoisting machine foundation shall 
consist of coral aggregate concrete not reinforced. Top of 
foundatlon shall be 4 1 -8 11 x 6 1 -0 1

i battered to 5 1 -8 11 x 7'-0 11 at 
hottom. This foundation shall go to a depth of 2 1 -0" below 
r;rade elevation ::Tn and project 6n above grade and shall be 
equipped with anchor bolts set with a template furnished for 
this purpose as shown on the drawings. Stair platform foot­
ing and hoist sheave anchor footing shall be incorporated ~n 
75' steel tower foundation with all fittings as indicated on 
drawings. All concrete shall have a minimum strength of 2000 
p.s.i. at 28 days. 

d. GUY CABLE ANCHOR FOOTINGS FOR 75 FT. STEEL TOWER: All 
guy cable---a:ri'ChOr footings shall consist of 2000 p.s.i. steel 
reinforced coral aggregate concrete together with their respec­
tive fabricated steel anchors or other fittings set in concrete 
as shown on the drawings. Size of footings shall be as indi­
cated on schedules on drawings, or as directed by the Engineer. 

e. ELECTRICAL: DRAWING 3H-370: 

(1) Electrical work for this structure consists pri­
marily of stairway and cab lighting, obstruction lights, con­
duit risers, 4 '-0" x 7 1 -o:r x 1/2!! aluminum backboard for mount­
ing circuit breakers, fuse panels, telephone and signal equip­
ment, etc., lighting rod, ground connections and network, etc. 

(2) Work shall be in accord with Sections 16, 17 and 
18 and of the electrical specifications and with the following~ 

(a) Vertical conduits shall be properly suppor­
ted to leg of tower. Battery and power conduits shall be on 
different leg than telephone and signal conduits. Wires shall 
be supported by suitable means at point where they enter cab. 

(b) All conduit and conduit fittings shall be 
aluminum, wherever possible and where not possible such equip­
ment shall be insulated from the aluminum tower structure by 
means of non-ferrous materials. 

f. MECHANICAL: All mechanical work shall conform to 
applicable provisions of Sections 19 and 23 of these specifica­
tions. 
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29-04. 200 FT. STEEL TOWER FOUNDATION 

a. REFEEF.NCE DRAWINGS: Structural - 3G-5641, 3G-5647, 
3G-5651, 3G-5653, SG-5654, 3G-S656, 3E-6602, 3E-6603, 3E-6604, 
3E-6605, 3E-66o6, and 3E-6607. 

3G-062, 

(1) 

('"' ) 
3G-o63. 

Plumbing and Dehurilidification 3G-5437. 

Electrical 3G-5331, 3G-5332, 3G-5335, 3V-041, 

b. TYPE: Reinforced concrete and steel piles. 

c. CONSTRUCTION: 

(1) Except as otherwise shown on the drawings, 
a 200-ft. steel tower foundation shall be constructed of steel 
reinforced coral aggregate concrete having a minimum strength 
of 2500 p.s.i. at 28 days and steel piles to develop a minimum 
safe bearing value of 85 tons. Piles shall be driven to a 
depth of approximately 50 feet so that their tops shall be 
within 3 inches of the locations shown on the drawings. This 
~oundation shall support the 200 foot steel tower, Station 
#131, the 200 foot column and all appurtenances. Refer to 
paragraph 29-04 j: which follows: 

(2) Where called for on the drawings, a trench, 
4 1 -9 11 deep at 200 foot column base sloping to 5'-0" deep at 
connection pit, shall be provided with concrete walls and 
floor slab as indicated on drawings. Generally this founda­
tion shall be equipped with pipe sleeves and other fittings 
for the various trades as shown on the drawings or as called 
for in the specifications. Ducts from the connection pit Sta­
tion //143 to Station #131 shall be furnished by the Government 
and installed by the Contractor as directed by the Engineer. 
Skip Hoist pit shall be built of reinforced coral aggregate 
concrete having walls and bottom slab 8 11 thick with all fit­
tings as shown on the drawings. 

d. GUY AND MESSENGER CABLE ANCHOR FOOTINGS FOR 
200 FT. STEEL 

e. TOWER: All guy and messenger cable anchor foot­
ings shall consist of 2000 p.s.i. reinforced coral aggregate 
concrete together with their respective fabricated steel an­
chors or other fittings set in concrete as indicated on the 
drawings, as directed by the Engineer. Size of footings shall 
be as indicated in schedules on drawings, or as directed by 
the Eng::..neer. 
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f. EQUIPMENT FOUNDATIONS FOR 200 FT. STEEL TOWER: 
Equipment foundations shall consist of 2000 p.s.i. reinforced 
coral aggregate concrete together with all necessary bolts 
and fittings as shown on the dra1·1ir.gs or called for in the 
Gpecifications, 

g. ELECTRICAL: 

( 1) Electrical work :t'or thjs structure consists 
primarily of pmver and light wiring, steel conduit and fit­
tings, two lightning rods, ground wiring and network, elevator 
power signal and light wiring, telephone and signal wiring, 
hoisting controls and wiring, etc. 

(2) Work shall be in accord with Sections 16, 17 
and H.3 of electrical specifications and with the following: 

(a) Vertical wires in conduit shall be pro­
perly supported ~n sectionalizing pull boxes at distances not 
greater than 100 feet. 

(b) Power and control conduits shall be on 
different leg of tower than telephone and signal conduits. 

h. MECHANICAL: All mechanical worlc shal 1 conform to 
applicable provisions of Sections 19 and 23 of these specifica­
tions. 

i. 200 F'l'. COLUMN: 

(1) SCOPE: Furnish and install on Tower Founda­
tion, Location V, all steel sections, pipes, connections, erec­
'clon ties, permanent t1.es, equipment and all other items to com­
plete the 200 ft. column shown on Sheets 3V-5668, 3V-5669, and 
3G-5672. 

Exceptions: The Government shall furnish all 
lead sections and coax cables required, to be installed by the 
Contractor under Government supervision. Basic parts of the 
Column as furnished by the Contractor shall consist of the 
Gr>illage Assembly, 6" dia. pipe assembly, outer steel shell 
assembly and all ties. 

(2) Fabrication: 

(a) §teel grilla~e shall be fabricated as 
shown on Sheet #3G-5672 and shalle shipped unassembled. Ship­
~ent to include steel billets, plates, wedges and all required 
cap screws. 
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(b) All 6 11 diameter pipe sections and split 
sections, outer s~eel shell sections, erection ties and per­
manent ties shall be fabricated as detailed on Sheets #3V-5668 
and J3v-5669, as directed by the Engineer. All steel shells 
and pipe shall be fabricated in the shop and shipped in sec­
tJ.ons as shmm on the drawings, and are to be match marked in 
the shop. The fabricator shall furnish all steel bolts re­
quired for field bolting, plus 20% extra. All bolts shall be 
American Standard. The erection ties for the column shell 
shall be galvanized steel rope with galvanized steel turn­
buckles and end fastenings, as shown and assembled on the 
drc:.wing. The permanent ties at each 25 feet levels and the 
6 11 pipe erection ties shall be structural steel as detailed 
and asRembled on tr.e drawing. 

(c) The exterior surfaces of the steel oolumn 
shells, except the beveled edges for field welding, shall be 
given two shop coats of zinc chromate rust p1"'eventative primer, 
color creen. The interior surfaces of the steel shells and 
all grillage parts shall be given one nhop coat of 11 Keystone 11 

rust preventative primer, medium grade or approved equal. 
'!'his coating to be removed with solvent in the field before 
Grouting in place. 

(d) All exterior surfaces of the 6 11 pipe ex­
cept those receiving weld metal shall be given two coats of 
the zinc chromate primer. Welding edges to be coated with 
1'Keystone 11

• All tapped holes shall be packed with heavy 
waterproof grease before shipment. 

(3) Erection: The 6 1
' pipe, excepting the lower 

31 foot split section, sEall be installed in position and sus­
pended from the 200 ft. tower cab floor framing. 

The cables shall then be i~stalled in the pipe 
section by section at the bottom and raised into position, all 
under Government direction. After the cables are in place, 
the column base grillage shall be installed and grouted in place. 
See Dwg. 3G-5672. 

(4) Grouting in Base Grillage of Column: 

(a) After assembly and alienment of base, 
c;rout grillage in place with mix by weight as follows: 

1 part Portland Cement 
1 part Master Builders Co. 1'EMBECO 11 

1 part sand 
Minimum of Fresh water 
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The lower 31 ft. section of split pipe shall 
be bound together with galv. steel straps, welded to the top 
sections, and secured to the b~se plate. 

(b) Lead blocks shall then be placed in sec­
tions to the nearest height ju.st above the height of its re­
taining shell section. The lead section sha~l then be bound 
wJth the steel strapping and the 3/8 11 space between the lead 
and the 6n pipe fllled ·with \·rater deposited sand. The steel 
retaining shell shall then be installed. The one inch space 
between the lead and the shell shall then be grouted with a 
mixture same as for grillage. After the column is erected 
section by section in ::his manner all temporary stays or ties 
are to be removed and permanent ties installed at each 25 
foot level. See Drawing #F.S .. 461. 

(c) Strapping material to be used in the fore­
going operations shall be 1-1/4 x .035" galvanized steel strap, 
placed 18 11 on center, wtth No. 1032 seals. One strapping ma­
chine, one #810-1 stretcher and one #1010-D sealer. (Acme 
Steel Co., or approved equal). 

j. Piling Foundation: 

(1) Piling: The piling for this project shall be 
steel bearing piles, 121! H@ 53}, 50 feet long. 

(2) Driving Equipment: 

(a) The driving hammer furnished for this 
project shall be a single-acting Vulcan No. 1 hammer, having 
a rated striking energy of 15,000 foot pounds at the normal 
strol{e of 3 feet. This hammer i"'equires 565 cubic feet per 
minuce of free air at 80 pounds }.)er square inch for its opera­
tion. Any othe:- equipment capable of driving the piling may 
be used. 

(b) The driving lead~ furnished shall be 65 
feet in length and shall be firmly supported in such a manner 
~s to guid~ the hammer in a straight line from the highest point 
to the lowest point which it must travel. 

(3) Pile Driving: 

(a) All piles shall be driven within 3 inches 
of the locations defined on the drawings. The piles shall be 
driven not more than 1/8 inch per foot from vertical, and the 
tops shall be driven ~o within 2 inches of the indicated ele­
vci.tions. 
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(b) All piles shall be driven their full 50-
foot length below cut-off grade. 

(c) The embedment of this piling has been 
chosen, based on an analysis of the properties of the soil, 
so as to provide the desired design capacity. It is not in­
tended that a dynamic formula be used in the field to select 
or modify the desired depths of penetration of the piling. 

(d) In event that either refusal is met 
before the piling is driven to grade, or the average driving 
resistance during the last 5 feet of driving is less than 25 
blows per foot, this fact and all pertinent oqservations of 
driving behavior, :..ncluding the complete driving record, shall 
be immediately c0mmunicated to the Engineer. 

(e) Jetting may be employed if necessary to 
secure the desired tip elevations. However, the jet shall be 
withdrawn and the piles driven with the hammer alone for the 
final 5 feet of penetration. 

(4) Records: 

(a) The tip elevation for each pile driven 
shall be recorded. 

(b) The blows per foot of penetration shall 
be recorded for all piling during the last 5 feet of penetra­
tion; for 20 percent of the piling these data shall be recorded 
dur·ing the entire period of driving. 

29-05. 300 Ft. Steel Tower Foundation: 

a. Reference Drawings: Structural, 3G-608, 3G-623; 
Elect~ical, E-lA, E-3. 

b. Type: Reinforced concrete footings and lift pit. 

c. Construction: 

(1) 300 Ft. steel tower shall be supported on 
three steel reinforced coral aggregate concrete footings tied 
together with a continuous reinforced concrete tie beam, below 
grade, between footing pedestals, as indicated on drawings. 
r:iower footings shall be 7 1 911 square x l '3 11 thick at a depth of 
5' -1-3/8 11 below elevation 11 '.i." 11

• If tower footings rests on 
rock use a l.J. 1 0 11 square min. footing at a depth of 3 1 0 11 min. in­
to reel;:. Hhere rock is within 2 '0 11 of grade tie beams shall be 
omitted. Tower legs shall be supported on 2 16 11 square steel 
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reinforced concrete pedestals which are located in the center 
of the footings and are an integral part thereof. Top of 
pedestals shall have 1 11 of grout under a 3/8 11 thick steel 
leveling plate, as shown on drawings. 

( 2) Tie beams shall be 1 1 -on wide x 1 1 -2 11 deep, 
bottoms of which shall be 2 '2u below elevation i

1T11
• 1/2" 

thick asphalt impregnated 11 celotex 11 shall be provided at bot­
tom of tie beams between earth and concrete as shown on the 
drawings. Skip hoist pit shall be built of steel reinforced 
coral aggregate concrete having walls and bottom slab 8 11 thick 
with all fittings as shown on drawings. A 4 11 thick concrete 
slab shall be provided within the perimeter of the complete 
tower foundation at elevation 11 T11

, poured after tower is com­
pletely erected. All concrete shall have a minimum strength 
of 2000 p. s. L at 28 days. 

d. Guy and Messenger Cable Anchor Footings for 300 Ft. 
Steel Tower: All guy and messenger cable anchor footings shall 
consist of 2000 p.s.i. steel reinforced coral aggregate con­
crete together with their respective fabricated steel anchors 
or other f'ittings set in concrete as shown on the drawings. 
Size of footings shall be as indicated in schedules on draw­
ings, or as directed by the Engineer. 

e. Equi2ment Foundations for 300 Ft. Steel Tower: 
Equipment foundations shall consist of 2000 p.s.i. steel rein­
forced coral aggregate concrete together with all necessary 
bolt~ and fittings as shown on the drawings or called for in 
the specifications. 

f. Electrical: 

(1) Electrical work in this structure :::onsis,;s 
primarily of power and l.q;:-t ·/iring, .-'teel conduit and f .i..t­
tings, two ligl1tning rods, ground wir.Lng and network, elevator 
ro·11er, sj_gnal and light wiring, hoisting controls and wiring, 
telephone and signal wiring, etc. 

(2) Work shall be Jn accord with sections 16, 17 
and 18 of electrical specifications nnd with the following: 

(a) Vertical wires in conduit shall be pro­
perly supported in sectionalizing pull boxes at distances not 
greater than 100 ft. 

(b) All pull boxes shall be specially con­
st:::'ucted with barriers to separate a.c. power and li6hting, 
d.c. controls, a.c. controls and telephone wiring. 
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g. Mechanical: All mechanical work shall conform to 
applicable provisions of Sections 19 and 23 of these specifica­
tions. 
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SECTION 30 

MISCELLANEOUS :ZQUIPMENT AND FURNISHINGS 

30-01. SCOPE: The work covered by this section of the speci­
fications includeD the f\:rnishing of all labor, materi~:1.s, and 
equipment required to provide and install the miscellanecus 
furnishings and equipment, in strict accordance with this sec­
tion of the specification and the applicable drawings. 

a. Descriptive Data: All items of equipment and fur­
nishings as specified in this section shall include such data 
as is required to fully describe each item, including catalogue 
descriptive sheets, photographs and specifications and shall be 
standard products of reputable manufacturers. Manufacturer's 
names as used herein are intended to indicate quality and type 
of materials and design of equipment only; equal products of 
other manufacturers may be substituted if approved. 

30-02. PROTECTION OF WORK: All work, materials, equipment 
and furnishings shall be fully protected at all times against 
dirt, water, chemical or mechanical injury. 

30-03. ASSEMBLY: All equipment and furnishings which arrive 
at the job site lrnocked down will be accompanied by the manu­
facturers' assembly instructions. The contractor shall be 
guided by this information in assembling such pieces of equip­
ment and furnishings. 

30-04. LOCATIONS: The locations of equipment and furnishings 
shown on the drawings are indicative and may be changed only 
upon approval of the Engineer. The contractor shall cooperate 
with the Engineer in maintaining a record 3et of prints incor­
porating such changes as may be approved. 

30-05. EQ,UIPMENT AND FURNISHINGS: INFIRMARY BLDG. #112, 
DRAtlING NO. 2B-5411: The items !isled in paragraphs 

a to n inclusive shall be products of the manuf1cturers indi­
cated or the approved equals. The ca~alogue numbers mentioned 
are taken from the A. S. Aloe Hospital Catalogue No. 185 pub­
lished in the year 1949. 

a. AUTOCLAVE shall be an 8 11 x 16 11 pressure autoclave 
with an automatic air ejector, steam gage, safety valve, cord 
and switches as manufactured by Castle Company, Rochester, 
N. Y., Catalogue No. 85P-C66, or approved equal. 

b. INSTRUMENT AND SUPPLY CABINET shall be Catalogue 
No. Oxford 85p6288, 36" wide x 16" deep x 66tt high of white 
enameled steel, glass doors and shelves, steel doors and 
drawers and equipped with casters. 
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c. Combination Instrument and Supply Cabinet shall be 
Catalogue No. St. Joseph 35r6271 20" wide x 15" deep x 65 11 high 
of white enameled steel, g~ass doors and shelves, steel drawers 
a~d doors and equipped with casters. 

d. Treatment 
No. G:i.'adwohl-85?6636, 
enameled steel, Glass 
with casters. 

Table and SuB~ly Stand shall b•~ Cet.J.logue 
32 11 wide x l · deep x 33 11 high ~:i. white 
top, steel doors and drawers and equipped 

e. Adjustable Tray Instrument Stand shal: be C2.t3.logue 
No. Mayo 85P6421 adjustable from 33'' to 55 with 13" x :i.9 11 

porcelain enameled tray, finished in silver lustre and equipped 
with casters. 

f. Operators Stool shall be Catalogue No. Std 85P6329 
adjustable in height from 19 11 to 25u made of steel t1.1b:i.rig with 
white enamel finish and equipped with rubber floor tips. 

g. Telescoping gooseneck lamp shall be Catalog~e No. 
85p6ln3, adjustable in length from 34 11 to 64 11 equipped with 
a parabolic shade and finished in white enamel. 

h. Treatment Table shall be Catalogue No. 85p9266, 
made of wood in walnut finish with a pillow and table top to 
be padded plastic. 

i. Chair shall be Catalogue No. 85P6327A, made of 
steel finished in white enamel, 15 11 diameter, 35u overall 
height and 18u seat height. 

j. Bed shall be Catalogue No. 85PH8C3-~146, two 
crank posturetype, made of steel, finlshed in 'brown enamel 
with round end pieces and equipped with casters. 

k. Mattress shall be Catalogue No. 85P-MB194c, 36 11 

wide x 86 11 long innerspringed. 

1. Bedside Stand shall be CataloguP No. F 431-F, 20 11 

wide x 16 11 deep, made of steel finished in br·o•tm enamel with 
open compartment and shelf space and equipped with four legs. 

m. Narcotics Safe shall be Catalocue No. 11 Cole 11 2906, 
made of steel, painted green equipped with a Yale screw wedged 
combination lock and interlocking bolts. 

n. Filing Cabinet shall be Catalogue No. 11 Shaw-Walker" 
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85CV1070F, 15 11 wlde x 27 11 deep x 42 11 high made of steel, 
painted olive green :1cWinis three drawers and equipped with 
lock controlling all draw"=:.~.:;. 

3G-OS. EQUIPMENT AND Ft?.~~~HINGS; INFIRMARY AN!) }1JRSE3 ~UAR­
TERS BU!LDIW} 1:0 !. i"?( AND 118 - DRAWING p~:.•=:.'.:.?-7: --

Fur·rii.sh and install: 

a. Description: The l<i tchen type cabinets si1c:.ll have 
the .i."'ollowing features: Cabinets shall have ba~ks and "be of 
all a::'...uminum construction, shall have drawers wltL seeps and 
ba.11 bea.ring rollers, shall have shelves adjustable a-: one­
ir,ch intervals, shall have semi-concealed hinges with ~tr0mium 
finish, shall have base cabinets with the toe space appr-oxi­
mately three (3) inches deep and four ( 4) inches high :!.n blaclc 
enamel, and shall have two (2) coats baked white enamel finish. 

b. Equipment: Room No. 5 of Building No. 117: 

( 1) Base Storage Cabinets shall be 18 1
: i'Tice x 

24-l/2i: deep x 34-1/2 11 highwith Formica on plywood tops and 
6 11 splash equipped with one door (one with right hand door and 
one with left hand door), also one drawer and tJne shelf. 

( 2) Base Storage Cabinet shall be 24 11 wide x 
24-1/2 1

: deep x 34-l/2" high with Formica on plywood tops and 
6 11 splash equipped with two doors, one drawer and one shelf. 

(3) Sink Cabinet shall be 24" wide x 24-1/2" 
deep x 34-1/2" high with two doors, equipped with stainless 
steel sink as specified in Section 19 11 Plumbin~" of these speci­
fications. 

( 4) .Wall Cabinets sha 11 be 24 11 wide x 13 11 deep x 
30 11 high with two doors and two shelves. 

(5) Base Storaee Cabinets shall be ~10 11 wic!e x 
?4-1/2 11 deep x 34-1/2 11 high with Formica on plywood tops and 
6 11 splash, equipped with two do.ors, one draw-~~r a.r.d one shelf. 

(6) Base Drawer Cabinet shall be 18 11 wide x 24-1/2 11 

deep and 34-1/2 11 high with Formica on plywood tops and 6 11 

splash equipped with three drawers. 

(7) Wall Cabinets shall be 30" wide x 13 11 deep x 
30" high with two doors and two shelves. 

(8) Wall Cabinets shall be 18n wide x 13" deep x 
30" high with one left hand door and two shelves . 
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c. Equipment: RooQ No. 11 of Bldg. No. 117: 

(1) BasA Stor-:.~:F: Cabinet shall be 301
: wide x 24-l/2n 

(lf'e-c x 34-1/2 11 higt-·t1:;.tY-1::.:ncleum on plywood tops equipped with 
t-v, c ,1ncrs, one drawer:' i a.rr:l one shelf. 

( 2) Bas~ :J:ca.ve:..' Cabinets shal:i. be ::.w: w:!..d 1_. x. 
24-1./2 11 deep and 14-1/2'' nigh with linoleum or> ) 1_;:,....,.,·Qo1 tops, 
eq_ui)ped with three d:"'a\'iers. 

(3) Fall Cabinets shall be 24" 1··ij~ :: 13"' C:,eep x 
30 11 n:i_gh equipped-WI Gh two aoors and two shel ve3. 

d. Equipn~ent~ Room No. 16 of Bldg. No. 117: 

(1) Base Storage Cabinets: Shall be 21i1 Nide x 
24-1/2n deep x 34-1/2" high with Formica on plywocd tops and 
6" splash equipped with two doors, one drawer ai1<i one ;:;he.If. 

(2) Base Drawer Cabinets shall be 18n wide x 
24-1/2 11 deep x 34-1/2" high with Formica pl·ywcod tops <?.r.d 6 11 

splash equipped with three drawers. 

(3) Sin1c Cabinet shall be 36 11 wide x 24-1/2" deep 
x 34-1/2" high with two doors equipped with stai::1less steel 
sink as specified in Section 19 11 Plumbing 11 of these specifica­
tions, 

(4) Wall Cabinets shall be 21 11 wide x 13 11 deep x 
30 11 high with two doors and two shelves. 

(5) Fall Cabinets shall be 18 11 i·1 id~ :-: 13n ci.eep x 
30 11 high with one door {one right hand one icft hand) and two 
crawers. 

(6) Wall Cabinets shall be 18n wide x 13 11 deep x 
12 11 high with one door (one right hand and one 1..eft hand) anci 
one shelf. 

30-0'/. EQUIPMENT AND FURNISHINGS: Ll\I30RA':'OLY :JTJILDING NO. 232, 
DRAWING NO. 2B-5133: 

a. Steel Parts Storage Units shall be Lyon Metal Pro­
ducts Incorporated, Catalogue No. 3830, or equal. Units shall 
consist of 36 11 wide x 12" deep x 78 11 high, bins each containing 
90 shelf boxes, 5-1/2 11 wide x 11-7/8 11 deep x 3-1/8 11 high with 
3 adjustable div:lders each box. All units shall be finished 
in green baked-on ena~el. 
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b. Steel SheJ.v~ng u~.~t.s ·· 
Incorporated, Catalogue No. '!U92, 
sist of 36i! wide x 21.l'' deep -- r1- · 
i11g six adjustable she1~1es. t ~ ~ 

green baked-on enamel. 

c:, l l :.i E~ Lyon Metal Pro due ts 
r eq~ul. Units shall con­
_;h sections each contain­
ts s:iall be finished in 

30-08. EQUIPMENT AND FURNISHINGS· ALL MESS HALLS AS COVERED 
BY THESE SPECIFICATIONS: 

a. Mess Hall Table shall be as .indicated on Holmes & 
Narver drawing No. SK-309. T~ble shall be wood construction 
4 1 -2 11 wide x 2 1 -6 11 high x 8 1 -o'i lone; with tempered masonite 
top finished with three coat3 of clear lacquer and constructed 
for "Knocked Down!! shiu;;1ent and assembly at job. Shop draw­
in::;s s:1all be su'.Jmitted for approval showing methods for 11 knock 
dmm" assembly and pac:caGing :'or s:11pment. 

30-09. EQUIPMENT: SHO? BUILDING, DRAWING NO. 2G-903: 

a. Machinists Vise shall be ModeJ No. 625, 11 Athol 11 

mal-::e or approved equal. 

30-10. P.X., BARBF.R SHOP & POST OFFICE, BUILDING NO. 204, 
DRAWD!G NO. 2B-I76; Ii'URNISn A:t-.TD INSTALL: 

a. Barber Chai1,s shall be 11 Koch's 11 make. 

b. Cabinets shall be all aluminum construction with 
two doors and two adjustable shelves and dimensioned 21 11 high 
x 30 11 w:ide x 13 11 deep. 

30-11. FIRE AND FIRST AID, BUILDING, DRAWING NO. 2G-928; rUR­
NISH AND INSTA.I.iL 

a. Jvledical Supply Cabinet shall be all aluminum con­
struction with two doors and two adjustable shelves and dimen­
sioned '21 11 high x 30 11 wide x 13!1 deep. 

b. Treatment Table shall be Catalogue No. 85p9266, 
or approved equa.I, made of wood in walnut fintsh with a pillow 
and table top to be padded plastic. The catalogue number used 
is taken from the A.S. Aloe Hospital Catalogue No. 185 pub­
lished in the year 1949. 
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