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SECTION I - DESCRIPTION, SCOPE, .TC.

1-0l, Description:

(a) This specification describes piping systems for liquid and gascous
service, including tanks, control valving, pressure regulators and
other cquipment associated with supply, propellant, high prossure

gas, and scrvice piping for the Rocket Engirc Hescarch Facility,.

(b) The supply piping shall serve two (2) areas permitting: transfer
of hydrocarbons (or alcohol) and ammonia from the respoctive
storage tanlis in the fucl storage arca to the fucl propellant tanks
of the Test Cell Building (this piping to include an ammonia vapor
return line); transfer of liquid oxygen and liquid nitrogen from
the rospective storage tanks in the oxygen and nitrogen areas to the
oxidant propcllant tarlcs of the Test Cell Building and of liquid
nitrogen to a pump and cvaporator unit adjacent to the liquid
nitrogen storage arcas

(c¢) The propellant piping shall scrve the fucl and oxidant pits and
the test cell, providing high pressurc liquid flow lines from
the four (L) propellant tanks (oxidant and fuel) to the rocket
thrust stand in the test cell, The fucl and oxidant immersion
tank drains and the rocket starting system arce included in this
piping. Thc starting system shnll provide for gascous oxygcn
and propane flow from the oxidant and fucl pits, respectively,
to the rocket t.u" stand,

(d) High precssure gas piping shall include hclium ¢
charging piping, cylinder bank distribution wmani
pressurizing piping and rc¢latcd vent and purge piping. The
helium charging piping shall sorve a helium-supply tubc-trailer,
and a helium compressor, transmitting helium gas to the high
pressurc gas cylindar banks adjacunt to the southeast corncr of
the Test Cell Building. A helium rcturn line is to be included,
connccting four (L) banks of high pressurc gas cylinders to the
compressor, The nitrogon charging piping shall serve a high
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SECTITON I
pressurc pump and cvaporator unit. Transmitting nitrogen ges
to the high pressurc gas cylindcr banks adjacent to the southeast
corner of the Test Cell Building. The cylindcr bank distribution
menifold shall includc sclector valves, burst heads and filte
clomente and shall connect 280 (two hundred and cighty) high
pressurc gas storage cylinders for hcolium and nitrogen gas
pressurizing systems, Pressurizing piping shall conncct betwoen
the distribution manifold and the propcllent tanks in the fucl
and oxidart pits in the Test Cell Building, The vent and purge
piping shall scrve the propcllant tenk piping and relatud piping
in the fuel and oxidant pits and shall connict to the cxhoust
duct, collector basin, and detcntion tenk, Safety-head veats
are included in this piping,

(e) Service piping includes pilot pressure system, helium servizce
and carhon-dioxide systems and will serve the fuel and oxidant
pits and the test cell, The pilot pressure system will use
helium and nitrogen gas from the pressurizing system and will
serve the remote-actuated valves and pressure regulators in the
fuel and oxidant pits and the test cell, The helium service
system will provide high pressure helium gas for the test cell
from the oxidant pit and the carbon diexide system will provice
spray nozzles and flow lines in the test cell feeding from stcrage
cylinders located in the Test Cell basement,

1-02. SCopes

(a) The work to be performed under this specification consists of
furnishing all services, labor, equipment and materials (except
those specified herein to be furnished by the Government)
necessary fer placing arnd installing equipment and accessories,
the fabrication and connection of piping and tubing, the
fabrication and installation of supports and hangers, the
nydrostatic pressure testing cleaning and leak checlcing of the
piping systems; the febrication and placing of necessary oover
plates and all cther work not specifically excepted herein, for
tire installation of the aforementioned piping and tubing systems
as shown on tiwe drawings and as specified hLerein, in a complete
and satisfactory manrer, ready for operation for the Wational
Advisory Committee for Aeronautics, Lewis Flight Fropulsion

Laboratory, 21000 Brookpark Road, Cleveland 11, Chio,

(b) Foundations and otler structures required for placement of equipment
under this specification are expected to be completed b another
contractor by April 1, 1956. The rack mounting of 280 high
pressure gas bottles which require piping installations under this
specification is expected to e completed by another contractor by
May 15, 1956, In order to allow completion of structure by
another contractor, the 2 fuel and 2 oxidant tank assemblies are
to be mounted in the pits of the test cell building under this
specification by May 15, 1956.




(¢) The following items of material will be furnished by the
Government at a place of storage on the Laboratory site and
shall be picked up, hauled and incorporated, in the quantities
needed, by the contractor as partial material requirements of the
piping systems under this contract. Any materials in excess of
the guantitiés required for completion cf the contract shall be
returned to the Government by the contractor,

Pipe and Tubing:

(1) 4" Schedule 4O welded stainless pipe (Type 304) - L2( fect.
(2) L" Schedule 4O welded stainless pipe (Type 347) - 14E feet,
(3) 3" Schedule L0 seamless stainless pipe (Type 30L) - 362 feet.

(4) 2" Schedule 4O seamless stainless pipe (Type 30L) - 185 feet,

)

(5) 2" Schedule 40 welded stainless pipe (Type 30L) - 2000 feet,

(6) 1" Schedule !0 seamless stainless pipe (Type 30L) - 290 feet.
(7) 3/L" Schedule LO seamless stainless pipe (Type 20L) - 360 feet.

(8) 3/L" 0.D. by 17 gage wall stainless steel tubing (Type 316) -
2832 fect,

(9) 1/2" 0.D, by »065" wall stainless steel tubing (Typ
2062 feet.,

ak7) -

o

(10) 1/L" 0.D. by 035" wall stainless stecl tubing (Type 347) -
1541 feet.

Miscellansous Pipe Fittinps:

(11) 3" Schedile LO stub ends - butt weld stainless stecl
(Type 347 - (15 available),

(12) 2" Schedule 4O stub cnds - butt weld stainless steel
(Type 347) - (10 available),

(13) L" x 4" x 2" gtandard weight tee - butt weld - stainless
steel (Type 3L7) - (15 available),.

(L) 3m x 3 x 2t gtandard woight tee - butt weld - stainless
steel (Type 3L47) - (15 available).

(15) 2" x 2" x 2" standard woight tco - butt weld - stainless
steel (Ty o “47) - (15 available),

1=.3
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SECTION I

(15) 2" x 2" x 1" standard weight tee - butt weld - stainless
steel (Type 0L4) = (1S available),

(17) 1-1/2" x 1.1/2" x i-1/2" standard weight tee - butt weld =
stainless steel (Type 304) - (LB available).

(18) 1" x 1" x 1" standard weight tee - butt weld - stainlcss
stecl (Type 30L) - (LL available).

(19) 3/L" x 3/L" x 3/L" standard weight tes - buitt weld -
stainless stecl (Type 30L) - (17 available).

(20) LM - 90° standard weight els = butt weld - stainless stecl
(Type 3L7) - (16 availeble),

(21) 3" - 90° standard weight els - butt weld - stainless stecl
(Type 3L7) - (L3 available),

(22) 2" - 90° gtandard weight els - butt weld - stainless stecl
(Tvpe 347; -(8 available).

(23) 1~1/2" - 90° standard weight e¢ls - butt weld - stainless
steel (Type 347) = (A0 available),

(2L) 1-1/2" - 900 standard weight e¢ls = butt weld - stainless
stecl (Type 30L) = (60 available).

(25) 1" - 90° stendard weight els - butt weld - stainless steel
(Type 30L;) - (12 available).

(26) 1" - 909 standard weight ols - butt weld - stainless steel
(Type 347) = (7 available),

stainless steel

(27) 3/L" - 900 standard weight cls - butt weld
(Type 3L47) - (251 available),

(28) 1/2" - 90° standard weight els - butt weld
stecl (Type 3L7) - (6 available),

etainless

(29) 1/2" - 900 standard woight els - butt wsld
steel (Type 304) - (10 available),

stainloss

(30) 1" - 459 standard weight cls - butt weld - stainless stecl
(Type 304) - (50 available),

(31) 3/L" - L59 standard weight els - butt weld
stecl (Type 347) - (35 available),

stainlass



(d)

e e

The following items of equipmont will be furnished by the Govern-
mant at a place of storage on the Laboratory site and shall be
picked up, hauled, installed, sccurely anchored to ground supports,
floors, walls, or 0uh;r structures, as indicated, and connccted by
the contractor who shall provide ddd insgtall necessary supports,
expansion bolts, lovelling shims, welding and other rcquired
equipment, matcrials and services

(1) Two (2) liquid nitrogen storage tanks. Each tank, skid
mounted, weighs approximatecly 1?,00@ pounds; is 20 (twenty)
feet long, B (éight) feet wide by 9 (nine) fcet high.
Concrete support pads at the proper locations are provided
by the Government,

(2) Two (2) liquid oxygen storage tanks. Identical to liquid
nitregen storage tanks. Concrete support pads at the proper
locations arc provided by the Government,

(3) Liquid nitrogen pump and evaperator unit, Unit weighs
approximately 3000 pounds, is 6-1/2 (six and onc-half) foct
long by 6 (six) feet wide by '8 (eight) feet high. A concrcte
5upporn pad is provided by the Government =zt the proper
location, '

(L) Helium compressor - Dicsel anginc driven, complote unit is
mounted on four (L) wheels and equipped with tow bdar,

(5) Three (3) hydrocarbon fuel storage tanks, Rach tank, equipped
w1tu support legs, weighs 2200 (twenty-two hundred) pounds, is
-1/2 (eighteen and one half) fect long by L (four) feet wide
xy 5 1/2 (five and onc-half) fecet high, Concrete support
picers are provided by the Govermment at the proper locations

(6) Ammonia storace tank and transfer compressor, The compressor
ghall be mo.:ted atop tank on steel shelf furnishod by the Grvcvnmfn'
Total weight is 8600 (eighty-six) hundred pounds, Tank is ap
mately 27- 1/ (tworty-sevon and onu~half) feet long by U (fcu‘)
fect wide by 5~1/2. (five. and one-half) feet qlgh and Prov1dﬁd
with support legs, Conercte support piers are provided by the
Government at the proper location,

(7) Two (2) oxidant propecllant tanks, immersion cylinders, "tank
supports and calibration yokes. Tlese items shall be assembled
as shown on drawing CE-101601 and mounted in oxidant pit of
the Test Stand Building,

=

(8) Two (2) fucl propellant tanks, immersion cylinders, tank
supports and calibration yokos, These items shall be
asscmblcd as shown on drawing CE-101602, and mounted in fuel
pit of the Test Stand Building,

143
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SECTION 1

(9) First and sccond stage oil separators for helium compressor,
These items are described in drawings CD=101628 and CD-101629.

(10)

Fuel transfer pump approximatcly 3 (threc) feet long by

1 (onc) foot wide by 1 (one) foot high and weighing 180 (one

hundred eighty) pounds,

A concrete support pad is provided

by the Government at the proper locations

The following drawings deseribe the piping systems specified
herein and are hercby made a part of the specifications:

Drawing No.

CD=-101575

CD-101576

CD=101577

CB-101578

CE~1015601
CE-101602
CD-101503
CD-101611
CD-101612
CD-101613
CB-101641

CC=-101642

CC-10164L3

CE~-10164L4
CE-1015L5

CE-101646

Date

Title

1=6-56
1-6-56

1=6-56

Propellant & Hi-Pressure Gas Piping Plan
Larrout and Details

Propellant & Hi-Fressure Gas Piping,
Isomotric

Hi-Pressurc Gas Piping, lLanifold at Storage
Racks

Hi~Pressure Gas Piping, Outlct filter,
Hi-Pressure Gas Cylindcers

Cxidant Tank General Asscrmbly
Fucl Tank Gencral Asscmbly
Tank Supports

Piping Support Details

Piping Support Dectails

Piping Support Dectails

Flonge = 1500 Lb, Lap Joint

Valve Schedule - Propellant Pilot Control
Piping

Valve Schedule - Carbon Dioxide & Helium
Test Cell Scrvice Systems

Oxidant Pit Propcllant Piping
Fuel Pit Propcllant Piping

Propcllant Pipe Supuorts
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SICTION I

Drawing Mo, Date Title

CE-10164L7 1-6.56  Fuel Tank Pressurizing FPiping

CE-101648 1-6-56 Oxidant Tank Pressurizing Piping
CE-1016L9 1-5-56 COp & Helium Service Piping

CE~101650 1-6-56  Propellant Pilot Control FPiping

CE~101651 1=6-56 Propellant Pilot Regulater Pancls
CD-101552 1-6-56  Hi~Pressurc Gas Flexible Hose Assombly
CD-101653 1-6-56  Oxidant Vent System Auxiliary Scrubber
CE-10165) 1-6-56  Oxidant Vent & Purge Piping

CE-101655 1«6=56  Fuel Vont & Purge Piping

CE-101656 1-6-56  Safety Hoad & Vent Piping

CE~101657 1-6=56  Oxidant & Fuel Iﬁm;rsion Tanlc Drain Piping
CC--101658 1~6-56 Valve Schedule = Liguid Qxyvzen & Nitrogen

n

Storage & Supply Systoms - Sheet #1

CC~-101659 1-6-56  Valve Schedule - Liguid Oxygen & Nitrogen
Storage & Supply Systems - Shoet #2

CC~101660 1-5-56  Valve Schedule - Hydrocarbon & Ammonia
Storage & Supply Systems

CC~101661 1-6-56  Valve Schedule = Oxidant Projcllant System -

_ Sheet #1
CC-101662 1-6=56 Valve Schedule = Oxidant Propcllant System -
Shect #2
CC-101663 1-6-56  Valve Schedule - Fucl Propellant System
CC-10166L 1-6-56  Valve Schedule - Hi-Pressure Holium &

Mitrogen Stornge & Charpging Systcom

The following drawings arc furnishcd for refurcnce purposcs only
and are not a part of this specification:

Drawing Yo, Chango and Date Title
CE~101113 B=1 §=30=55 Civil - Noadway, lntcrscctions &

Storage Arens Uredes & Details

}_J
L
—\l



(g)

(h)

Drawing No,

CE~101130

CE-101150

CE-101311

CE~101360

CE-101556

CE-101615
CD-101628
CD-101629

CD-101632
CD-101633
CD-101635
CD-101636

CD=-101637

Choange and Date

SECTION I

Title

C~L

D-1

B-8

A=2

11-28=55
9=15=55
11-28=«55

{=30-55

8-30-55

8—39-55
1-6-56
1-6-56

8-16-55
9-23-55
8-16-55
9-13-55
8-16-55

Meehanicsl - Extention of
Utilitios & Zleoctrical Scrvices
Utilities - Goncral Plan
Elcctrical - Extention of
Utilitics & DBlcetricel Services -
Flot Plan

Struct. = Test Cell Building -
Foundation & Pit Wall Scctions

& Details

Mechaniecal - Tost Cell Building -
Piping Plan

Structural - Fuel Storzye Arcas
and Facilitics Troenchos &
Stairways

Structural - Watur Hescrvoir -
Foundation % Valve Pit

Helium Compressor - First Stage
0il Separator

Holium Compressor - Sccond Stage
0il Separator

Oxidant Tank Details
Oxidant-Imucrsion Cylinder
Fuel Tank Details

Fuel Immersion Cylinder

Calibration Yoke

Jrawings of existing buildings, structures and piping and/or
catalog cuts of cquipment furnished by the Governmment under this
contract will bc available to the contractor for referencc at the

Laboratery site,

The following sections arc hercby made a part of the speccifications:

Scction Nos

i
II
IIT
v

Titlec

Description, Scope, Etc.
Wage Rates
Standard General Provisions (Long Form)
Technical Provisions




SHCTION T

1-03, Rencgotiations

(a) This contract is subject to the Renegotiation Act of 1951 (P.L., 9,
82nd Congress) and shall be deemed to contain all the provisions
required by Section 1CL of said Act.

(b) The contractor (which torm as uscd in this clausc musns the party
contracting to furnish the materials or perform the work requirad
br this contract) agrees to insert the provisions of this clause,
including this paragraph (b) in all subcontracts as required by
Section 104 of the Rencgotiation Act of 1951; provided, that the
contractor shall not be requircd to insert the provisions of this
clause in azny subcontract of a class or type described in Section
106 (a) of the Renegotiation Act of 1951,

~Ol. Exceptions From Domestic Articles:

1

2
they are manufactured ar¢ not mincd, prﬁdv“ud or manufucturad,
as the case may bc, in the United States in sufiiciunt and
reasonably available commercial quantitics and of o satisfactory
quality, their use in the work hcrein specificd (subject to the
requirements of the spocifications) is authorized without ropard
to the country of origin:

Becanse the materials listed below, or the materials from wiiich
|

Antimony Copper Mica
Asbestos . Cork Nickel
Balsa lMahogany Rubber
Chrome Ore or Chromite -  Mercury Tin

Tungsten
1-05, Prioritys

(a) DO Rating C2, certifiod under DMS Regulation Mo. 2 and zllotment
of controlled matcrials will be issucd to the bidder to whom award
is mado.

(b) The contractor agrees, in the procurcment and use of matcrials
required for the performance of this contract, to comply with the
provisions of all applicable rules and rogulations of the Business
and Defonse Sorvices Administration, including Defense Materials
Systems Hogulations,

1-06, Nondiscriminaticns

Article 19 of Standard Form 234 is hercby dcleted in its cntircty
and tho following substitutced:
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SECTION I

"In conncction with the performance of work under this contract,
the contractor agrees not to discriminate sgainst any employce
or applicant for employment because of race, religion, color, or
national origin. The aforcsaid provision shall include, but not
be limited to, the following: Imployment, upgrading, dcmotion,
or transfer; recruitment or recruitment advertising; lay-off or
termination; ratcs of pay or other forms of compensation: and
selection for training, including apprenticesnip. The contractor
agreces to post hercafter in conspicuous plrces, available for
cmployces and applicants for cmployment, notices to be provided
by the Contracting Officer sectting forth the provisions of the
nondiscrimination clause, '

The contractor further agrecs to inscrt the foregoing provisions
in 21l subcontracts hecrcunder, cxcept subcontracts for standard
commcreial supplics or raw materials.Y

1-07. Liguidated Damages:

All of the work specified herein shall be completud within 240
(two hundred and forty) calendar days aftcr the date of recuipt cf
notice to procecd, Proposals offcring completion in creess of 240
calondar days after the date of roceipt of noticu to procecd will
not be considered. For cach calendar day complotion of tiw work
is delayed beyond 240 calundar days from date of roceipt of notice
to procecd, liquidated damages will be asscssed in the amount of
$100.00,
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(a)

SECTION II - WAGE RATES

Minimum Wapge R-tess

In accordance with the proviesions of the Davis-Bacon Act, as amended,
he Sceretary of Labor has issued Decision P-7263 dated Decomber 2,
1955, detcrmining the minimum wage ratces for laborcrs and mechanics
cmployed or working on contracts for construction work at Luwis
Flight Propulsion Laboratory, Cuyahoga County, 21000 EBrookpark

Road, Cleveland 11, Ohio. The minimum wage rates for the clagsi-
fication of laborers and mechanics to be cmployed on this contract
arc as follows:

Craft Per HOU.I:
Asbcstos Vorkers $3.375
L W improvers:
1lst year 1.825
2nd year 16995
3rd ycar 2,36
Lth year 2.70
Boilcrmakers 3435
n hclpoers 2.975
Ironworkers, structural 34325
n ornamental 3325
it apprentices 2.575
Laborcrss ‘ _ ‘ ;
Laborers, construction 2,65
Painterss
" Brush : 30075
"t Spray : 3.20
o Structural Stecl ; ' 3,325
®  Apprentices:

1st 6 mose. L5% of journcymen's rate
2nd 6 mos. 50% n "
3rd 6 mos. 55% i "
Lth 6 mos, 60% 1 1t
5th 6 mos. 65% " "
6th 6 mos. 70% » "
Pipe fitters ' 3,30
Flumbers 3.30
" appronticess
lst ycar 35% of journcymen's rate
2nd year L5% t A
3rd ycar 55% U "
Lth year 65% " "
5th ycar 75% " "

Sprinkler fittcrs 3,225
Steam fitters 3.30
" L apprentices:

ist year 35% of journcymen's rate
2nd year L5% v ¥
3rd year 55% n ft
Lth year 65% " i
Sth year 75% " t



(o)

(c)

— . e

anft Per Hour

Truck drivors, Building Materials:

Building supply : 4 $2.10
Weliders - reccive rate prescribed for craft
porforming operation to which welding is incidental
Building, Heavy and Eighway
Crones (all types) 3.40
Welders on gas or clectric machines 3.15

Any class of laborers or mechanics, including apprentices, not listed
in the precedine »aragraph, which will bc¢ employed on this contract,
shall be classii ...l or reclassified conformably to the forcgoing
schedulc., In the event the interested partics cannot agree on the
proper classification of a particular class of lavorers and wechanics
to be used, the question, accompanied by the recommendation cf the
Contracting Officcr, shall be referred to the Secrctary of Lebor

for final determination,

While the wage rates shown are the minimum hourly rates required by
the specifications to be paid during the lifc of the contract, it is
the rosponsibility of bidders to inferm themsclves as to the local
labor conditions such as the length of workday and workweck, over-
time .compensation, health and welfare contribution, labor supply

and prospective changes or adjustment of wage rates, The contractor
shall abide by and conform to all applicable laws, cxecutive orders,
rules; regulations and orders of Federnl agencies autherized to pass
upon and determine wage rates. No increase in contract price shall
be allowed or authorized on account of payment of wage rates in
excess of those listed hcrein,

3
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(a)

(v») -

(c)

(d)

3-02.

{a)

{v)

3-03,
(a)

(v)
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SECTION III - STANDARD GENERAL PROVISIONS (LONG FORM)

Scope:

Under thie Section ie included an outline of the powere and dutiee of the
Contracting Officer and of the Contractor and a brief descririion of Govern-
ment regulations and other general requirements concerning this construe-
tion contract.

The Contractor shall acquaint himself with all rules, regulations and
general orders of the United States Government, its official agenciee or
departments, 1f the work is on or near United States Government Properties,
Reservations, acquired or leased properties.

The Contractor shall comply strictly with all applicable governing laws,
ordinances and regulations with regard to labor or methods employed on his
work,

The requirementa of this Section apply only insofar as they fall within
the scope of the work to be done under this contract. Requirements of this
Section not applicable to this work shall be disregarded.

Authority of the Contracting Officer:

The Contracting Officer shall decide all questions which may arise as to

the performance, quantity, quality, acceptabdllity, fitness and rate of pro-
gress of the several kinde of work to be done or materials to be furnished
under this contract. He shall decide all questiones which may arise as to
the interpretation of the specifications and of drawinge used and as to the
fulfillment of this contract on the part of the Contractor and as to defects
in the Contractor’s work, subject to appeal under the provieions of Article
6 of 8tandard Porm 23A General Provisions (Construction Oontracts),

Wherever in this contract, or in the specifications, or upon the drawings
the words "directed®, "required™, "permitted®, "ordered", "designated®,
“prescribed”, or words of like import are used, it shall be understood

that the direction, requirement, permission, order, designation, or pre-
scription of the Contracting Officer or his duly sauthoriged representative

ie intended mnd similarly the words "approved®, "acceptable", "satisfactory®,
or words of like import, shall mean approved by, or acceptable or satisfact-
ory to, the Contracting Officer or his representative,

Cocperation - Flan and Program of Congtruction and Stop Orders:

Attention is directed to Articles 5, 10 and 12 of 8tendard Form 234, General
Provisions {(Construction Contracts).

The Contracting Officer will advise and cooperate with the Contractor in

every way posésible tc the end that the progreas of the work may be expedited
and that the work es 2 whole may be satisfactorily ccmpleted; it is expected
that the Contractor will facilitate and reciprocate such advise and cooperatior
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(a)

(e)

(£)

5=0k,
(a)

(v)

(e)

The Contractor sizall arrange his work so that it will not interrunt or
jnterfere with any work being done on the premises by the Government or
others. In case sucn interruption or interference is unavoldable, or in
the event of the necessity to eut into, connect tc, or alter in any way,
existing utilities or equipment, the Contractor shall obfain the approval
of the Contracting Officer before proceeding with such work, in accordance
with tne requirements of this Section, I%tem 3~12. It may be impossible to
coordinate the work so that each contractor may proceed without interruption.
It may be necessary, therefore, to lssue afop orders of reascnable duration
in order to coordinate the work properly. The time during wihicn such stop
order is 1n effect will not apply on the contract time,

Except @8 otherwise specified, the Contractor's procedure and methods of
construction may ve of his own selection, provided that, in the Judgmant

of the Contracting Officer, they are caloulated to securs resulte that sat-
isfy all the requirements of the contract, accompanying drawings and speci-
ficatious, however, the Contracting Officer ghall have the right to control
the order in whilch the various parts of the work are constructed or installed,
to such extent as he may deem necessary to protect the best lnterests of the
Government.

The Contractor shell preparc and submit to the Contracting Officer promptly
after award of the contract, a complete construction schedule showlng the
sequence ¢of operations of the work as a whole, &as well as of each of the
several portlons of the work, with dates on which they will be sterted and
completed. This construction schedule shell be in the form of & progress
chart, indimting with symbols the percentages completed at any time, It
shall be kept up to date and current coples, revised up to date of partial
payments then due, shell be attached to each requisition for partial payment.

Promptly affer award of the contract, the Contractor shall submit to the
Contracting Officer for his approval, a list of suocontractors proposed for
the priacipael parts of the work,

Drawings Accompanying Speclficationsg:

Attention ig directed to article 2 Standard Form No, 23A, General Provisions
(Construction Contracts).

All drawinge, specifications and memoranda relatlrg to this contract are

the property of the Government and shall be carefully used and returned to
the Contracting OIficer on completion of the contract, Anyone in possession
of information covered by the drawings, specifications or memoranda is pro-
nibited from using same for any purpose other than performance of this con-
tract, unless prior approval and permission are ootained in writing from

the Goverament,

Wherever "as snown", "ag indlcated" or words of similar import are used,
it shall be understood that reference is made to the drawings enumerated
herein unless otnerwise specified.

[0S
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SECTION III

(d) All dimensions and elevations shown and indicated on the drawings shall be
checked for accuracy by the Contractor before he proceeds with construction
and the ordering of materials, The Govermment does not guarantee the ac-~
curacy of dimensions given on the drawings. The Contractor shall be fully
responsible for the proper connections, tying or fitting of all work. He
shall promptly inform the Contracting Officer of any errors he may discover
in the drawings and specifications, 1n order that the proper corrections
may be made,

{e) The drawings forming a part of these specifications show typical details
of the construction, but the Government will allow minor modifications,
provided the resulting structure meets the essential requirements and
provided the modifications meet the specific approval of the Contracting
Officer, 1n accordance with the requirements of this Section, Item 3-05,

2-05. Design and Drawings Required From Contractor:

(a) The Contractor shall prepare all working drawings, shop drawings and detalls
that are necessary to enable him to fabricate and erect all parts of the
work in conformence with the contract drawings and specifications. For all
steel work and general construction, the drawings shall illustrate methods
of construction which are left to the Contractor's cholce or which are not
shown on the contract drawings.

{(b) All comnections necessary to complete properly the work under this contract,
shall be designed and completed in a satisfactory manner by the Contractor.
This shall apply with equal force to details not shown or specified but
necessary to alter or to add to any existing structure or to provide connec-
tion for any future building. All parts designed by the Contractor shall
be amply strong to withstand, without excessive deflection, any load or pres-
sure to which they are likely to pe subjected. In no case shall the Consract-
or use construction inferior in any way to that shown on the drawings., All
designs and details made by the Contractor shall be in accordance with the
best standard practice, as approved by the Uontracting Officer.

{(c) All drawings submitted to the Contracting Officer shall be in guintuplicate
(5 coples), shall be marked with the names of the contract and of the Con-
tractor, shall oe numbered consecutively and shall be accompanied by a
letter of transmittal listing the numoers of the drawings submicted. One
copy of each drawing will be returned by the Government, approved or marked
to indicate the corrections required. Quintuplicate coples shall be sutmitted
after each correction until approval is given, Work for which drawings are
required, 1f commenced prior to the approval of the Contracting Officer, shall
be at the Contractor's risk.

(d) If the Contractor's drawings show variztion from the contract requirements
because of standard shop practices or other reasons, the lontractor shall
make specific mention of such variation in his letter of transmittal, in
order that, if acceptable, suirtacle action may be taken for proper adjust-
ment of the contract; ctherwise the Contractor will not be relieved of the
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SECTIOR III

responsibility for executing the work in accordance with the con-
tract, even though thne drawings have been approved.

(e) Contractor's drawings returned marked as indieated in {c¢) above and
data approved shall not be construed as a complete check, but will
indicate that the general design and propcosed method of construction
are satisfactory. This approval will not relieve the Contractor of
his responsibility for the correctness of dimensions, for the proper
desizn of details, for the proper functioning of the finished work
in accordance with the contract requirements, or for furnishing any
meterials and/or work required uy the Contract which may not be indi-
cated on the drawings when approved,

3-0b. Materials:

(a) Attention is directed to Article & of Standard Form No. 23A, General
Provisions (Construction Contracts).

(b) All materials furnished under this contract shall be new, shall meet
the requirements of an approved recognized standard and shall be of kind,
composition and physical properties best adapted to their several pur-
poses, in accordence with best engineerling practices.

(c) Where two or more varieties of materials are specified for any purpose,
it shall be optional with the Contractor which one is used, btut the same
material shall be used throughout.

(4) Materials shall at all times be kept clean and protected from the weather
and all steel end iron shall be free from excessive scale and rust.

(e) Materials shall conform to Federal Specifications where they apply
including revisions and addenda in effect on the date of this speci-
fication.

%=07. Materials or Installations Furnished by the Government:

(a) Unless otherwise specifically noted, when the Government is to supply aay
naterial to the Contractor for the performance of this contract, the
Government will make such material availaple to the Contractor at a
place of storage or on a carrier's truck within the laboratory premises.
The Contractor shall provide all labor and equipment necessary for re-
moval of the material from storage or its unloading from the carrier's
truck and for its hauling to and unloading at the site of the Contractor's
work., Umused portions of such material shall be returned to Government
storage as directed,

(b) Unless otherwise stated, the Government cannot guarantee when it will
make available to the Contractor, or install, such material or install-
ations as it is to furnish, as this 1s usually depcendent upon other con-~
tractors or suppliers.
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3-08, Government Specifications!

Copies of Federal Specificatione refsrred tc herein may bs obtei ned froam
Buginese Service Canter, Gensrnl Services Administration, Rsgional Office
Building, Seventh end D Streets, $.¥., Washington 25, D,C., B8ingle copies
for bidding purposes are avellable at no charge, and additional copiles

at prizes ranging from $0,05 up. Naval Stores and Material Svecifications
and U.8, Army Specifications can be obtained from the Superintendent of
Documents, Government Printing Office, Washington., D.C,, free or Wi thin
the approximate price ranges as above,

3-09, Inspection and Acceptance!

(a) Attention is dirscted to Article § of SBtandard Form Ko, 23A, General
Provisions (Construction Contracts).

(v) Upon completion of the work, the Contractor shall give written notice to
the Contracting Officer of his readiness for final inspsction and tests
specified to be mads by the Contracting Officer.

(a) The extent and limits of the work shall be as located and shown sn the
drawings herein specified or as desoribed in the bid invitation, The site
will be made available "AS IS" pand the Contractor shall be respensible
for clearing the site, unless otherwise specified, All permmnent and
temporary building operations and work shazll be strictly confinsd to the
limits as shown, deecribed and designated by the Contracting Officer.

(b) It is mssumed that the Contractor has visited the site of work amd acquainted
himgelf with all available information concerning the nature of materials
involved, local conditions bearing on transportation, disposal, handling
and storage of materials and concerning other work, if any, which is belng
performed, Fallure to have done so will in no way relieve the Contractor
from the responsibility for having properly estimated the difficulties
and cost of successfully performing the work and in no event will the
Government amsume any responsibility whatever for any interpretation,
deduction or ccnclusion drawn from the Contractor's examination of the site.

3-11. Materimls on the Site:

(a) When and if materials of value are found on the site, such materials
shall remain the property of the Government. Srch materials shall be
stored on the premises, or when conforming with the contract require-
ments and considered sulitable for reuse in the opinien of the Oontract-
ing Officer, they may be reused in the work as directeda by him, If
in the opinion of the Contracting Officer, the material has no value,
it shall be removed from the premises by the Contractor and deposited
for reuse at snother location, such location will be designated by the
Contracting Officer, shown on the drawings, or specified herein.
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SECTION III

The contractor, on removing his own material and cquipment from the site,
shall present at the exit a material pass, NACA Form C-702, covering
material and equipment being removed and such ass shell be signed by

the inspector on the job or other duly suthorized representatives of the
Government.

3-13. Protection and Safety Messures:

(a)

(b)

(e)

(d)

(e)

(f)

The Contractor shall take particular cers not to damsge any exdsiing work,
Any or all existing work damaged by the Contractor’'s operations shall be the
full responsibility of the Coniractor and he ehall replace or repair all such
damaged work without cost tc¢ the Government.

The Contractor shall protect gll sidewalks, curbs, curb drasins end road
surfaces liable to damege from coperations under this contract. If amy such
installations sre damaged or removed by the Contractor, he shall install
replacements fully equal to the ex!sting work, Trenches across roadways,
parking areas, welks and gubttors sholl be backfilled with slag or gravel well
tamped in layers not excecding 8 (eight) inches 1n depth.

On contracts involving connectionz Lo the exlstlar process-systems iines,

tanks, buildings and equipment, the Contractor shall secure written permission
on forms supplied by the Centracting Officer and specific approval at beginnings
of operation as to ebsence of flammsble vapors, materials or —onditioms,

The Contractor shall be responsible for the protection of Government-owned and
privately-owned property from damege resulting from his operations. Any such
damage shall be made good without delsy. The Contractor shall erect and
maintain at his own expense warning lights, signals, signs, barriers, passage-
ways, detours, sultable temporary bracing and shoring for structures and
equipment and all other devices required by the Government, and in accordance
with best construction practices, for construction work under, on or above
ground level, The Contractor shall operate in strict adherence to all applicable
Governmental rules and reguletions, including those of the State of Ohio
Industrial Commission and the Department of Indusirial Relations ®Specific
Safety Requirements Relating tec Bullding and Consitructlion Work®, for the area
or areas wherein the work is being donse,

The Contractor shell be responsible for conducting his operations and those of
his subecontractors, in such a manner as to prevent the creation or existence of
fire hazards end to this end shsll tske all necessary measures to prevent fire~
breeding conditions fiom arising or existing. He shall familiarize himself with
NACA's existing flre-protectlon systems by checking with the Contracting Officer
and shall provide additional fire extinguishers with his name thereon, as may be
required and/or specified elsewhere. Tarpaulins used for protection purposes
shall be made of fire-resisting materisls complying with Federal Specification
CCC-D-746.

The contractor must secure, in advance, written permission from the contracting
Officer or his duly authorized representative to bring onto the laboratory
regservation any tank or container “or the storage and dispensation of flammable
1iquids, (gasoline, kerosene, d‘esel fuel, solvents etc.) except that he may
possess and use, without permission, not more than five "Safety Cans® of not

more than five gallons capacity each and having flame arresters, spring closing
lids and spout covers. No permicsion will be granted to bring onto the laboratory
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reservation any {flammeble-liguld tank or containser having'a capacity in excess
of 550 galions, The aggregste cspacity of all such tanks and containers whicl
the Contractors may possess and:use on the laboratory reservation, shall not
exceed 550 gallons., The Storage end use of flsmmable liquids on the laboratory
reservetion by the Contractor shall =t 211 times be subject to the control of
the laboratory Safety Engineer, Detailed regulations which must be observed
may be secwred from the Contracting Officer or his representative.

(g) On contracts involving eltersiions to existing structures, the Contractor shall,
to the best of hie ability, protect machinery and equipment from injurious dirt
and dust from the building operations at sll times, Where it is possible, the
space where the work is to be done shall be enclosed by temporary dust-proof
enclosures and precautions shall be teken to keep down the dust by frequent
wvetting and sweeping of the concrete floors. Debris shall be wet down and re-
moved from the building immediately. Rubbish and inflemmable material shall be
removed at once,

'h) Welding is a hazard to the Government's operations and installations and special
precautions sasre a cortract requirement., The Contractor must see that such
safety precautions as are required esre in effect before welding starts .and that
they are maintained at all times until welding operstions are completed, The
contractor shall see that each welder is thoroughly conversant with all safety
requirements and that a copy of the following instructions is posted in the
welder's construction quartsrs.

INSTRUCTIONS TO WELDERS

(1) The operation of all welding equipment shall be checked and approved by
the job inspector, Any defective equipment shall be put in safe operating
condition immediately or removed from the site,

{2) Tarpaulins MIST EE FIRE RESISTANT,

(3) Shields must be used wherever possible., Where shields cannot be used,
the area must be szpproved by the inspector. Personnel and property
must be protected from flash burns and sparks,

(4) A fire extinguisher, with the contractor's name or label on it, is a
MUST requirement with each welding operation. Operation is defined -
as one or more welding outfits operating in the same confined area,

(5) Special precautions must be taken to prevent sparks falling or being
blown through gratings, partitions, pipe openings, ete., If this
condition cannot be avoided,; a safety man with fire extinguisher must
be maintained as a standby and the setup approved by the job inspector.

(1) Attention is directed to Item 3-17 - Temporary Buildings, Materiel Storage
and Senitation and Item 3-18 - Temporary Heating. The following reguletions
shall apply to the operaticn of salamasnders and heating devices:

(1) Heating stoves shell be set in a sand base approximately 3-1/2 inches
thick extending sbout six (6) inches beyond the largest dimensions of
the stove,




SECTION III

(2) No fires shall be left burning after working hours unless
attended.

(3) 0411 stoves shall be of an approved wariety.

(4) Chimneys shall be provided with approved thimbles whers they
pass through walls or roots.

(5) Chimneys shall be located a minimum distence of 18 inches
from the rafters and shall be substantlally supported.

(6) Top of chimneys shall be provided with flame arrestors.

{7) Fo open fires will be .permitted without specific approval of
the NACA Safety Department.

3-13. Protection and Replacement Of Landscape Work:

{a) The Contractor shall exercise specilal precautions not to damage ex-
isting trees, shrubs, evergreens, lawns and other landscaping. It
shall be the responsibillity of the contractor toc provide adequate
protection for all landscape items in the vicinity of hie operations
and to replace or restore all damaged items, ln a complefe and satis-
fectory manner as directed at no cost to the Govermment.

(b) Trees, shrubs, evergreens and plant beds shall be protected by wood-
en barriers, set not less than 2 (two) feet away., Tree trunks shall
be protected from injury by burlap wrapvings.

(¢) Materials shall not be stored within five (5) feet of any tree, shrub
or evergreen, .

(d) Where earth must be placed on existing lawns, the grass shall first be
protected by tarpaulins; both earth and tarpauline shall be remowved
as soob as practicable.

(e) 1If the movement of heavy vehicles or equlpment owver lawn areas 1g
necessary, lawns stall be protected by means of wide planks, such
planking shall be removed as soon as possible,

(f) Plant meterial liable to damage by operations of the contractor may
be removed, with the approval of the Contracting Officer and heeled
in temporarily as directed until such time as it is to be replanted.
Moving and replanting shall be done in such a manner as to avoid
injury to the plants; cutting and bruising of roots shall be avoided
as far as possible and roots shall not be =xposed to drying or freez-
ing conditions. Plant and shrub beds shall be restoresd to their
original shape and size and plants and shrubs shall be replanted in
thelr original locations,
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(g) Trenches or other excavations dug in existing lawnas shall be back-
filled with the excavated earth well tamped with pneumatic tamper
in layers not exceeding eight (8) inches in depth, Lawns shall be
reseeded or resodded as required. Sod temporarily removed for later
replacement shall be cut with a sod-cutter or sharp flat spade into
rectangular sections of uniform width and a depth of no% less than
two inches, placed 1n layers with grass to grass and roots to roots,
covered with moist burlap and kept damp by spraylng as needed.

(h) All trees, shrubs and evergreens supplied to replace daraged items
shall be best quality nursery stock, approved as fully equivelent
to the material being replaced and shall be handled and planted 1n
accordance with the best practice for this work, as directad by the
Contracting Officer. Topsoll, fertilizer and other necessary materials
shall be provided by the contractor.

(1) Damsged lawn areas to be reseeded shall have topsoil added as required
to replace lawn in orlginal condition and twenty (20) pounds of
110-6-U4" fertilizer and five (5) pounds of grass seed, of an approved
mixture, per one thousand (1,000) square feet. New seeding shall be
rolled in with a lawn roller.

(3) CTransplantirg and seeding shall not be done between June 1 and September 1.
3-14, Roadways: ”

() The Contractor shall use only the established roadways and such tempor-
ary roadways on the premises as mey be authorlzed by the Contracting
Officer. When it is necessary to cross curbing or sidewalks, secure
bridges must be constructed over same and at completion of all work
bridges must be removed; demaged roads, curbing, sidewalks repaired;
and all left in original state and condition,

(b) The Contractor shall keep clear for traffic at least one-half of any
roadway involved in his operations, and any such road clearance shall
be adequate for not less than one-way traffiec,

(¢) Trenches less than five (5) feet in width dug across eight (8) inch
asphaltic concrete roads, shall be repaired by the contractor by
placing upon the finished subgrede four (L4) inches of No. 12 slag
choked with screenings, six (6) inches of concrete and two (2) inches
of T-35 hot mix with surface edges sealed with asphalt emulsion,
Trenches over five (5) feet in width dug across eight (8) inches
of asphaltic concrete roads shall be repaired by the contractor by
placing upon finished subgrade four (4) inches of No. 12 slag choked
with screenings and eight (8) inches of hot mix laid in three (3)
courses, base course three (3) inches, binder course three (3) inches,
and surface course two (2) inches, with each course rolled with an
asphalt road reoller, Edges shall be sealed with asphalt emulsion,
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3-16.

(a)

(v)

(c)

()

3=17.
(a)

SECTION III

Use of Space:

The Contractor shall be permitied to use the necessary unoccupied
space and facilities which are owned or controlled by the Government
and which the Contracting Officer is able to place at hig disposal.
However, nothing in this paragraph shall be construed as restricting
the Contracting Officer from requiring the Contractor to vacate such
Governmernt—owned space as in his opinion may have been occupiled with
out authority or as may be necessary for Governmental purposes.

Water, Eleciricity and Uompressed Air:

Water, in such quantities as may be actually required for the work,
will be furnished by the CGovernment without charge. The Contractor,
however, shall meke all necessary connections to the exietlng water
main, furnish all equipment and run the water lines required by him,
Connections shall be made and lines run as directed by the Contract-
ing Officer. Water ghall not be wasted and the Contractor's water
lines shall contain no leaks: otherwise, the Contracting Officer
may require water to the Contractor to be metered at its coet to the
Government,

On work under progress during the winter months, the Contractor shall
install drainage and cut-off wvalves at the point where hie piping
connects to the supply main and shall cut off and drain the temporary
piping each night, The Contracter shall be held responsible for all
damege to the water-supply system due to his operation.

There will also be available, without charge to the Contractor such
electricity as may be necessary for lighting and for operating the
tools and equipment ordinarily used by the Contractor in the prosecu-
tion of his work. All connections to existing utilities shall be
made at the expense of the Contractor and at the convenience of and
in a manner and locatlon as directed by the Contracting Officer. At
the time the Contractor is ready to comnnect his temporary electrical
wirlngz to the existing utilities, clearance ghall be obtained from
the Contracting Officer and the Electrical Power Dispataher.

The Government will not furnish compressed air to the Contractor unleses
specifically noted otherwise under SECTION I in the scope of the work.

Temporary Buildings, Material Storage and Sanitation:

The Contractor shall provide office, storage and toilet buildings set
on posts eighteen (18) inches clear of the ground, with wire mesh
gcreens to close the openings against vermin harboring under the
buildings., If the building is to be used for storsze immediately

on the ground and no floor is installed therein, the siding may be
brought down to the ground surface., Sketches or descriptions of such
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(b)

(e)

3-18,
(a)

(b)

(e)

4=~19.
(a)

SECTION III

buildings shall be submitted to the Contracting Officer for approval
before erection and locatlons shall be as directed by the Contracting
Officer, The bulldings shall be malntained in a clean, sanitary condition
at all times., Covered metal -contalners shall be provided for the
collectlon of garbage and other rubbilsh.

Lumber and other materials 1ln exterior storage shall be stacked at least
four (4) inches clear of the ground and the Contractor shall exercise
precautions at all times to prevent the spread and harboring of vermin
in, under or near the bulldings.

Temporary wood structures, erected on the site by the Contractor, used
for offices and storage and open storage of inflammable materlals, shall
be fully protected from fire at all times. Inflammable rubblsh or debris
shall not be allowed to collect at or near the site of the temporary
structure or material storage and the Contractor shall be responslible

for any damage caused by such neglect.

Temporary Heating:

The Contractor shall provide temporary heat, when neceseary, to protect
any or all work and materilals agalnst injury from dampnese and cold
weather, to the satisfaction of the Contracting Officer. Salamanders
shall not be used for this purpose after the building 1s enclosed, without
the specific approval of the Contracting Officer,

When the building i1s completely enclosed, the Contractor will be permitted
to make connectlons to steam or gas mains, but the Government does not
guarantee that the supply of steam or fuel gas will be adequate to provide
the amount of heat required. The Contractor shall be responsible for
keeping informed at all times about the quantlty of steam or gas available
for the temporary heating and he shall provide any additional heat that
may be required for protection c¢f the work or materials.

The Contractor shall be responsible for the installation and operation of
the temporary heating system until the contract is completed and accepted
by the Contracting Officer. Radiators, duct outlets or gas heaters for
temporary heating shall be installed 1n proper locatlions to maintailn a
temperature of 50 (fifty) degrees Fahrenheit for plastering and 70 (seventy)
degrees Fahrenheit where other finish work is to be installed.

Off-The~-Road Storage and Parking:

The Contractor shall provide off-the-road areas adjacent to the con-
struction site, as approved by the Government, for parking and storage

of equipment, workmen's cars and/or supplies as may be required during

the progress of construction; preliminary grading required and maintenance
of the area for this purpose shall be dby and at the expense of the
Contractor,
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%«=20, Lines and Gradee:

The Contractor shall lay out the work and be responsible for ths
correctness of dimensions and levels.

3=-21. Removal of Deoris and Cleaning:

(a) The Contractor shall, at all times, keep the premises free from waste and
rubbish caused by his employees or work and shall remove all debris away
from the laboratory reservation at his own expense., At no time shall
debris be allowed to accumulate in such a manner as to constitute an
unsightly condltlon or a fire or other hazard.

{(b) The Contractor shall, at all times, keep the roads and sidewalks free from
dirt and debris and caused by haullng or grading, At no time ghall dirt
or debris be allowed to accumulate 1n the road gutters.

(¢) On completion of the work, the Contractor shall leave the building droom
clean, unless otherwise specified.

(d) Failure to comply with the requirements of Item 3-21, Removal of Debris
and Cleaning, promptly, as directed, shall give the Government the right
to perform the work necessary for such compliance by contract or other-
wise and charge the Contractor the cost thereof.

3~-22. Ildentification Badges:

(a) Contractors and subcontractors shall report to the Badge Clerk in the
Administrative Services Bullding upon thelr arrival at the site for the
purpose of arranging for the lssuance of badges to their employees.

(b) All contractors, suboontractors and thelr employees shall be required,
while on the Government Reservation, to wear official laboratory badges
80 as to be visible at all times,

(¢) A daily telephonic report must be made to the Badge Clerk identifying
the employees on the reservation for each contracior or subcontractor in
compllance with laboratery securlty regulations.

(&) No alien may be employed without first obtaining clearance from the
Laboratory Securlty Officer.

3-23. Hours of Work:

The hours during which work may be done at the s.ie will be subject to
control by ihe Contracting Officer and may be chancecd withoul notice,

This shall not be construed as requiring the performance of work during
orundun tipe periods unless gpecificelly provided for elsewhere in the
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=2k, Taxes:
(a) PFederal Taxes - Except as may be otherwise provided in this contract, the

centract price includes all applicable Federal Taxes 1n effect on the
contract date,

(b) State or Local Taxcs - Except as may be ctherwise provided in this contract,
the contract price does not include any State or local direct tax in effect
ot the contract date.

(¢} Evidence of Exemption - The Government agrees, upon request of ths
Contractor, to furnish a tax exemption certificate or other similar
evidence of exemption with respect to any direct tex not included in the
contract price pursuant to this clause; and the Contractor egrees, in the
event of the refusal of the applicatble taxing authority to accept such
evidence of exemption, (i) promptly to notify the Contracting Officer of
such refusal, {(1i) to cause the tax in question to be pald in such manner
as to preserve all rights to refund thereof and (1ii) if so directed by
the Contracting Offlcer, to take all necessary actlon, in cooperation
with and for the benefit of the Government, tc secure a refund of such tax
(in which event the Government agrees to reimburse the Contractor for any
and all reasonable expenses incurred at its direction).

3-25., Payments to Contractor:

Prior tc the submisslon of the first estimate of partizl payment the
contractor shall prepare and submlt a segregation of the contract price
into 1tems of labor and materlals with representative amounts and this
segregation shall be subject to the approval of the Contracting Officer.
Partlal payments will be made only on material delivered and work
completed at the site. The Contractor shall, when payments are made to
him, either partisl or final and as a prerequisite thereto, execute and
deliver suchh affidavits, recelpts, walvers and other documents as the
Contracting Officer may require,

3-2b. Natiocnal Defense Clause:

(a) The contractor shall immediately submit a confidential report to the
contracting officer of information concernins exlsting or threatened
espionage, sabotaze or subversive activity at any plant, factory or site
at which work under thls contract 1s being performed or at which materieal
acquired, fabricated or manufactured 1n connection witk the performance
of this contract is stored. The report shall contain a complete state-
ment of such information. The contractor shall instruct its personnel
to submii any information which they may have with respect to the fore-
golng.

(b) The contractor shall, whenever directed by the head of the department or

nie duly authorized representative, submit such information as it may
have councerning any of its employees engased in work at any plant, factory
or site gt vhieh work wunder Lhis contract is being performed.
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(¢) The contractor shall exclude (this does not imply the dismissal or
separation of any employee) from any part of its plant, factories or
sites at which work on this contract is being performed, any person or
persons whom the head of the department or kis duly authorized
representative, in the interest of security, may designate 1n wrlting.
The contractor shall exclude such person or persons from access to
information relating to the work contracted for hereunder.

(d) The contractor shall insert provisions similar to paragraphs (a), (b)
and (¢) of this article in all subcontracis or purchase oraers placed
under this contract unless the contracting officer shall consent to the
omission thereof: PROVIDED, that such provisions need rot be inserted
in any subcontract or purchase order for standard or commercial items
procured under specifications which will not disclose any information
which has been identified by the Government ag Top Secret, Secret,
Confidential or Restricted Security Information,

3-27. Correspondence:

All correspondence in connection with this contract and all work
hereunder shall be furnished in gquadruplicate and addressed to:

Representative of the Contracting Officer
Fational Advisory Committee for Aeronautics
Lewis Flight Propulsion Laboratory

21000 Brookpark Road

Cleveland 11, Ohio

3-28. Termination for Convenlence of the Government:

(&) The performence of work under this contract may be terminated by the
Government in accordance with this clause in whole, or from time to time
in part, whenever the Uontracting Officer shall determine that such
termination 1s 1n the best lnterests of the Govermnment. Any such termina-
tion shall be effected by delivery to the contractor of a Notice of
Termination specifying the extent to which performance of work under the
contract is terminated and the date upon which such termiration becones
effective,

(v) After receipt of motice of Termination and except as otherwise directed
by the Contracting Officer, the Contractor shall (1) stop work under the
contract on tie date and to the extent specified in the Notice of
Termination; (2) place no further orders or subcontracts for materials,
services or facilities except as may be necessary for completion of such
portion of the work under the contract as is not terminated; (3) terminate
all orders and subcontracts to the extent that they relate to the
performance of work terminated by the Notice of Termination; (4) assign
to the Government, in the manner, at the times and tc the extent directed
by the Contracting Officer, all of the right, title and interest of the

3 - 14
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contractor under the orders and subcontracts so terminated; (5) settle
all claims arising out of such termination of orders and subcontracts
subject to the approval or ratification of the Contracting Officer, which
approval or ratificetion shall be final for all the purposes of this
clause; (6) transfer title and deliver to the Government, in the manner,
at the times and to the extent, if any, directed by the Contracting
Officer, (1) the fabricated or unfabricated parts, work in process,
completed work, supplies and other material produced as a part of or
acquired in connection with the performance of, the work terminated by the
Notice of Termination and (1ii1) the completed or partially completed plans,
drawings, information and other property which, 1f the contract had been
completed, would have been reguired to be furnished to the Government;

(7) use his best efforts to sell, in the manner, at the times, to the
extent and at the price or prices directed or authorized by the Contracting
Officer, any property of the types referred to in provision (b) of this
paragrevh. Provided, bowever, that the Contractor (1) shall not be
required to extend credit to any purchaser and (11) may retain any such .
property at a price or nrices approved by the Contracting Officer; (8)
complete performance of such part of the work as shall not have been
terminated by the Notice of Termination; and (9) take such action as may
be necessary, or as the Contracting Officer may direct, for the protection
and preservation of the property related to this contract which is in the
possession of the Contractor and in which the Government has or may
acquire an interest.

After receipt of a Notice of Termination, the Contractor shall submilt to
tne Contracting Officer 1ts termiration claim, Such claim shall be
submitted not later than 1 year from the effective date of termiration
unless one or umore extemsions, in writing, are granted oy the Contracting
Cfficer upon request of the Contractor made within such 1 year perlod or
authorized extension thereof, Upon failure of the Corntractor to submit
its termination claim within thne time allowed, the Contracting Officer
shall determine, on the basis of information available to him, the amount,
if any, due to the Contractor by reason of the termination.

Subject to the provisions of paragraph (c) the contractor and the
Contracting Officer may agree upon the whole or any part of the amount of
amounts to be paid to the Contractor by reason of the total or partial
termination of work pursuant to this clause, which amount or amounts may
include a reasonable allowance for profit on work done 1n connection with
the terminated portion of the contract and the contract shall be amended
accordingly. Such amendment shall be final and conclusive upon the
Contractor and the Government., Nothing in paragraph (e of this clause
prescribing the amount to be paid to the Contractor in the event of failure
of the Contractor and the Uontracting Officer to agree upon the whole
amount to be paid to the Contractor by reason of the termination of work
pursuant to this clause, shall be deemed to limit, restrict or otherwise
determine or affect the amount of amounts which may ve agreed upon to be
pald to the Contractor pursuant to this paragraph (d).

J=1j
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In the event of the failure of the Contractor and the Contracting Officer
to agree as provided in paragraph (d) upon tne whole amount to be paid %o
the contractor by reason of the termination of work pureuant to thie
clause, the Government, out without duplication of any amounts agreed upon
in accordance with paragraph (d), shall pay to the contractor the amounts
determined as follows: (1) For completed supplies accepted by the
Government and not theretofore paid for, a sum equivalant tc the azgregate
price for such supplies computed in accordance with the price or prices
specified in the contract; (2) The total of (1) the cost incurred in the
performance of the work temminated, exclusive of any coste attriputadle to
supplies paid or to be paild for under paragraph (e) (1) hereof; (11) the
cost (which may include a reasonable allowance for profit to the sub-
contractors or vendors on work done in connection with the terminated
portion of any subcontract or order) of settling end paying claims
arising out of termimation of work under subcontracts or orders as provided
in paragraph (v) (5) avove, exclusive of the ampunts paid or payable on
account of supplies or materials delivered or services furnished by sub-
contractors or vendors prior to the effective date of the Notice of
Termination, which amounts shall be included in the cost payable under

(1) above; and (11i) a sum equal to 2% of that part of the amount
determined under (i) which represents the cost of articles and materials
not processed by the Contractor, plus a sum equal to &% of the remainder
of suck amount, but the agzregate of such sums ghall not exceed 6% of the
whole amount determined under (i) above, which amount, for all purposes

of this subdivision (iii) shall éxclude any charges for interest on
borrowings; (3) The reasonable cost of the protection and preservation
or property incurred pursuant te paragraph (b) (9) hereof; and any other
reasonable cost incident to termination of work hereunder, including
expense incident to the determination of the amounts due to the Contractor
as the result of such termination., The total sum to be paid to the
Contractor under (1) and (2) of this paragraph (e) shall not exceed the
total contract price reduced by the amount of payments otherwise made and
algo reduced by the contract price of work not terminated. Except for
normal spoilage and to the extent that the Government shall have otherwise
expressly assumed the risk of loss, there shall be excluded from the amounts
payable to the Contractor as provided in paragraph (e) (1) and paragraph
(e) (2) (i), any amounts allocable to or payable in connection with
property which is destroyed, lost, stolen or damaged so as to become
undeliverable to the Govermment, or to a buyer pursuant to paragraph (b)

(7).

The Contractor shall have the right of appeal, under the clause of this
contract entitled "Disputes", from any determinetion of the amount due to
the Contractor made by the Contracting Officer under paragraph (c) or (e)
above, except that if the Contractor has failed to submit its claim within
the time provided in paragraph (c) above and has failed to request
extengion of such time, he shall have no right of appeal. In mny case
where the Controcting Officer has made a determination of any amount due
urder paragraph (c) or (e) avove, the Government shall pay to the
coutrector the following: (i) if no appeal has been taken the amount so
c¢atarained by the Contracting Officer, of (i1) if an appeal nas been taken,
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the amount finally determined on such appeal, such determination being
final and conclusive upon the Contractor and the Government,

(g) The obligation of the Govermment to make any payments under this clause
shall be subject to deductions for (1) all unliquidated advance or other
unliquidated payments on account theretofore made to the Contractor, (2)
any claim which the Government may have against the Contractor and (3)
the agreed price for, or the proceeds of sale of, any materials, supplies
or other things retained by the Contractor or scld, pursuant te the
provisions of this clause and not otherwise recovered by or credited to
the Government.

() Prior to the settlement of the terminated portion of this contract, the
contractor may file with the Contracting Officer a requeat, in writing,
for an equitable adjustment of the price or prices specified in the contract
relating to that portion of the contract not terminated by the Notice of
Termination and such equitable adjustment as may be agreed upon shall bhe
made in such price or prices.

(1) The Government may from time to time, under such terms and conditions as
it may prescrilbe, make partial payments and payments on account against
costs lncurred by the Contractor in connection with the terminated portion
of this contract whenever in the opinilon of the Contracting Officer the
aggregate of such payments shall be wlithin the amount to which the
Contractor will be entitled hereunder. If the total of such payments is
in excess of the amount finally determined to be due under this clause,
such excess shall be payable by the Contractor to the Government upon
demand, together with interest computed at the rate of 6% per annum, for
the period from the date such excess payment 1s received by the Contractor
to the date on which such excess is repald to the Government,

(j) The Contractor, for a period of 3 years after final settlement under this
contract, shall make avallable to the Government at all reasonable times
at the office of the Contractor all i1ts books, records, documents or
other evidence besaring on the cost and expenses of the Contractor under
this contract and relating to the work terminated hereunder,

L)
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SECTION IV - TECHNICAL PROVISIONS

General Fiping Requirements:

In general the installation and testing of the specified piping
systems shall conform to the minimum requirements and recomrenced
practices as prescribed in Sections 3 and 6 of the ASA Code for
Pressure Piping B31.1-1951, However, it should oe noted t.at the
piping systems will be handling corrosive, toxic, nigl pressure,
extremely low temperature liquids and gases, macin, it Llmperalive
that workmanship be of the highest qualify to insure sound leai-

proof systems. Particular care should be paid to the cleanliness
of all components before installation to aid the final cleaning
of the completely assenbled systems,

Pipe -

(l) Unless otherwise noted, all stainlews steel pipe shall be
seamless austenitic conforming dimensionally to ASA Standard
B36,1% - 165, Material shall conform to ASTM Specification
A312, BRefer o Items L=02 through 4-05 for pipe weight
schedules and aprroved types of austenitic stainless steels,

(2) A4l1 steel pipe shall be black seamless carbon steel conforming
dimensionally to ASA Standard B36.10-1950. Material shall
conform to ASTH Specification A~106, Grade B,

(3) A1l brass pipe shall be seamless red brass conforming to ASTM
Specification B-l3.

Weld Fittings -

Unless otherwise specified, all steel and stainless steel pipe
fittings shall be seamless forged butt weld type, conforming
dimensionally to ASA Standard Bl6.9-1951, Steel pipe fittings
shall conform to ASTM Specification A-105. Stainiess steel pipe
fittings shall conform to ASTM Specification A-1£2, Hefer to
Items L~02 tlrough L4-05 for pipe fitting schedule and approved type
of austenitic stainless steels, .

Screwed Jeints -

(1) All screwed pipe joints shall be assembled and sealed with a
litharge and glycerine compound or approved commercial
equivalent. Gealing compound shall be applied Ly brush to
the pipe only and not to the fitting, valve, or accessory,
and shall not bte permitted to enter the piping system, Pipe
ends shall tc reamed to remeve internal burrs and shall be
threaded in cccordance with ASA dimensional standard
B2,1~-1945, After assembly with specified sealing compound
joints shall be completely leak tight with no more than 3
(three) threads remaining exposed, If normal tightening of
any joint does not develop a leakproof secal the pipe and/or
fitting, valve, or accessory shall be replaced as necessary;
caulking of threads to stop leakage will not be permitted,

y -1
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(2) All take-offs shown on drawings as made with tlreaded half
couplings shall be made with forged stainless steel (Type 3L7),,
3000 pound WOG service-rated half couplings, accurately
centered and welded over drilled holes no smeller tuan the
inside diamoicr of the coupling. All drill cnips shell be
removed from inside of pipe before welding is perforned,

(d) Flanged Joints -

Unless otherwise noted all flanzed joints shall be of the lap joint
type conforming dimensionally to ASA standard B16,5-1953. Material
for carvon stecl flanges shiall conform to ASTM Specification A-105,
and stainless stecl to ASTH Specification A~182. All pipe stub
ends shall be of austenitic stainless steel with concentrically
serrated gasketing faces, conforming dimensionally to ASA standard
B16.9-«1951, Serrations shall consist of concentric triangular
grooves 90 (ninety) degrees included angle, 1/6L (one sixty-fourth)
inch deep and spaced 1/32 (one thirty-second) inch apart. Material
shall conform to ASTI Specification A-182, Refer to Items 4-02
through L-05 for flange and stub end series schedules, boltings,
gasketing and approved grades of austenitic stainless stecl,

(e) Tubing and Tube Fittings «

(1} A11 copper tubing shall be seamless hard temper copper water
tube, Type K, conforming to ASA H23.1 ASTM Specification 338,
Sizes shown on drawings are nominal tube sizes, (actual outside
diameter is 1/8 (one-eighth) inch larger).

(2) Unless ctherwise specified all copper tube fittings shall be
wrouzht copper solder-joint type conforming to ASA Standard
B16.22-1951,

(3) All stainless steel tubing shall be seamless austenitic
conforming to ASTM Specification A-269, Sizes shown on
drawings are actual outside diamcters.

(4) A1l stainless stecl tube fittings shall be forged austenitic
stainless steel AFCO flareless I'ittings manufacturcd by the
Aircraft Fitting Company, Cleveland, Chio,

4-02. Supply Piping:

(a) Hydrocarbon - Alcohol -

All welded except for thrcaded connections for equipment, valving,
Cr unions,




(b)

(c)

(2)
(3)
(L)
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Pipe: - 2 (two) inch, Schedule LO, 304 stainless stecl,

welded pipe and fittings.

Type 30L, or 347 stainless steel, single-braid, 2 (two) inch
inside diamecter, spiral flexible hosec.

Thread joints = sce Item L4-01 (c).
Working pressure - 60 (sixty) pounds por squarc incn gage,

Test pressure -~ 90 (ninety) pounds per square inch gage
hydraulice

Ammonia

A1]1 welded except for threaded connections for cquipment, : valving
or unions,

(1)

(2)
(3)

(L)

(5)

Pipe: - 2 (two) inch, Schedule L0, 30L stainless steecl, welded
pipe and fittings.

Type 30L or 347 stainless steel, single braid, 2 (two) inch
inside diameter spiral flexible hosc,

Thread joints - sce Item 4-01 (c).

Working pressurce - 300 (three hundred) pounds per square inch
£agco ' ‘

Test pressure - LS50 (four hundred fifty) pounds per square
inch, hydraulic.

Materials of, or plated with copper, brass, zlnc or cadmium
are not to be used in this gystema

Liquid Oxygen and Liquid Nitregen

To be silver soldered throughout with All-State 23 except for
threaded valve or accessory cenncctiens,

(1)

(3)
(L)

Tubing and fittings - 2 (two) inch copper watcr tube, sce
Item =01 (e¢); also, 2 (two) inch inside diamcter seamless
bronzo single braid spiral flexible hosc,

Thread joints - sece Item L-01 (c).

Working pressure - 60 (sixty) pounds per squarec inech gages

Test pressure -~ 90 (ninety) pounds per squarc inch gago,
hydraulic,

o
i
o
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4-03, Propellant Piping:

(a) FPropellant flow and return piping

(1) Oxidant system (Drawing CE~-1016L%)

(2)

(aa)

(bb)

(ce)

(dd)

(ee)

(££)

(aa)

Fipec - 3 (three) inch, Schedule 80, 347 stainlcss stecl
fittings and stub ends.

2 (two) inch, Schedulz 80, 3L7 stainluss stecl
fittings and stub ends.

2 (two) inch Type "K", copper water tube and
wrought copper solder fittings.

Flanges - 3 (three) inch, £00 pound, forged Type 303 or
30L stainless stecle

2 (two) inch, 600 pound, forged fypc 303 or 30k,
stainloss stecl,

Gaskets - Flat coppor jackcted asbestos filled, full
double seal type: Akron ietallic Gasket Company, Akron,
Ohio, Typc FDS, or approved equal,

3 (three) inch pipe - Catalog Ne. 412 (3 x L-7/8).
2 (two) inch pipe - Catalog No. 314 (2 x 3-5/8).

1-1/2 (one and one-half) inch pipc - Catalog No, 271
(1-5/8 x 2-1/8).

Bolts and Nuts - Bolts shall be austenitic stainless
stecl conforming to ASTH Specification A320-52T .rade
L8F. MNuts shall be austenitic stainlcss stecl couforming
to ASTM Specification A-19h, Grade &F. A molybdenum
disulphide type of lubricant shall be uscd on volt
thrcads and on the load becaring surface of the nut to
prevent galling of the thrcads and nut surface.

Working pressure - 1000 (ene thousand) pounds per square
inch gage.

Test pressure - 1500 (fifteen hundred) pounds per square
inch gage, at 70 (seventy) degrees Fahrenheit hydraulic,

Fuel system (drawing CE-101645)

Pipe, fittings and stub ends =
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3 (three) inch, Schedule 80, extra low carbon 30k
stainless steel.

2 (two) inch, Schedule 80, extra low carbon 30L stain-
less steel,

2 (twc) inch, Schedule 4O, extra low carbon 304 stain-
less steel,

(bb) Flanges = 3 (three) inch, 900 (nine hurdred) pound,
forged carbon steel,

(cc) Gaskets - Flat type of unfilled teflon 3/32 (threc
thirty-seconds) inch thick,

3 (three) inch Sehedule 80 pipe - 5 (five) inch outside
diamcter by 3 (three) inch inside diameter,

2 (two) inch Schedulc 80 pipe - 3~5/8 (tiarce and
five-eighths) inch outside diametcr by 2 (two) inch inside
diametere

2 (two) inch Schedule LO DlpP - 3-5/8 (thrce and
five-cighths) inch outside diamcter by 2-1/8 (two and
cnc~-cighth) inch inside diamecter,

1-1/2 (uﬂu and onc-half) inch Schedule 4O pipe -
2-7/8 \two and seven-cighths) inch cutside diamcter by
1-5/8 (one and five-cighths) inch inside diamcter,

(dd) Bolts and Nuts - Shall be carbon stecl conforming to
ASTM Specification A307-52T, Grade B,

(ee) Worling pressure - 1500 (fiftcen humdred) pounds per
squat¢ inch gage, at 70 (soventy) degrees Feahrenhoit,

(ff) Test pressurc - 2250 (two thousand two hundred fifty)
pounds por square inch at 70 (scvonty) dogrics Falirenheit
hydraulic

(b) FEockot Starting

Fuel and Cxidant

(1) Pipe, fitbings - 3/k (three-fourths) inch, Schedule 4O, 30k

stainlcss stecl,

(2) Tubing - 1/2 (one-half) inch cutside diamcter by, ,065
(sixty-five thousandths) inch wall, 304 stainlcss stoel,

(3) Thread joints - sco Item L-01 (c).




(c)

L-0k.,
(a)
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(L) Working pressure - 250 pounds per square inch gage, fuel -
' 1800 pounds pcr squarc inch gage, oxidant,

(5) Test presmre - 375 pounds per square inch gage, hydraulic,
fuel,

- 2700 pounds per squarc¢ inch gage hydraulic,
oxidant,

Immersion Tark Drains

Fuel and Oxidant

(1) Tubing - 1-1/2 (one and onc-half) inch typs "K" copper water-
tube and wrought copper solder fittings,

(2) Tircad joints - Sce Ttem L-O1 (c).

High Pressurc Gas Piping:

Helium
(1) Charging, including helium tube trailcr

(aa) Piping and weld fittings = 1 (one) inch, 3/L (three-
fourths) inch, Schedule 40, 304 stainless steel,

(bb) Flexible hose - 1 (one) inch, 3/L (three-fourths) inch,
necepraie, wire reinforced.,

(cc) Thread joints - scc Ttem 4-01 (c)e

(dd) Working pressurc - 2400 (twenty-four hundred) pounds
per square inch gage.

(ce) Test pressure - 3600 (thirty-six hundred) pounds per
square inch gage hydraulic.
(2) ERetarn

(az) Piping - 1 (one) inch, 2 (two) inch, Schedule L0, 304
stainless stecl,

(bb) Thread joints - See Item 4-01 (c).
(cc) Flexible hose - 2 (two) inch necoprene, wire reinforced,
(dd) Working pressurc -

(la) From Grove pressurc regulator (501) to high

pressure cvlinder menifold - 2400 (twenty-four
hundred) pounds por squarc inch gages




(b)

(e)

(d)

(2a) From Grove (501) to helium compressor - 300
(threc hundred) pounds per squarc inch gage,

(ee) Test pressure, hydraulic -

(la) 3600 (thirty-six hundred) pounds por scuare inch
gage (3cc (dd) (la) above).

(2a) U450 (four hundred fifty) pounds sur square inch
gage (Sec (dd) (2a) above).

Nitrogen Chargin~

(1)

(2)
(3)

(L)

Piping and wcld fittings - 1 (one) inch, Schedule LO, 30L
stainlcss stecl,

Thread joints - Sce Item L4-01 (c).

Working pressure - 2400 (twenty-four hundred) pounds per
square inch gage.

Test pressure - 3600 (thirty-six hundred) pounds per square
inch gage,

Jistribution Hanifpld

(1)

(2)

(3)
(L)

(5)

Piping and fittings - 4 (four), 3 (threc), 2 (two) inch
Schedule 80, 304 stainless stecl; 1 (onc), 3/L (throe-fourths)
inch, Schedule LO, 304 stainless steel; 3/l (throe-fourths)
inch outside diamcter by 17 (scventeen) gage, 316 stainless
steel tubing,

Welding = 1 (on¢) inch roturn header to use 3000 (throe
thousand) pound 304 stainlcss stecl socket weld crosscs and
socket-wold valves; 2 (two) inch manifolds to usu sochut-weld
valvos, '

Thread joints - See Item L-01 (c).
\

Working proosire - 2400 (twenty-four hundred) pounds ncr
squarc inch gage,

Test pressurc - 3600 (thirty-six hundrced) pounds per squarc
inch gage,

Propellant Fressurizing Fiping

(1)

Fucl system (drawing CE~-1016L7) from distribution manifold to,
and including fucl pit,

-
1
-




(2)
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(aa) Piping and weld fittings - L (four) inch, 3 (three)
inch, 2 (two) ineh, Schedule 80, and 1-1/2 (one and
onc-half) inch Schedule LQ, extra-low carbon 30L stain-
less steel,

(bb) Flexible hosc - 1-1/L (one and onc~fourth) inch inside
diamcter, 316 stainless steel, fluxiblc hosc, doutle
braided, with 316 stainless stecl stud wnds. (Sce
drawing No. CD-101652),

(cc) Gaskets - Flat type of unfilled teflon 3/32 (three
thirty-seconds) inch thicke

3 (three) inch Schedulc 80 pipe - five (5) inch outside
diamcter by 3 (threc) inch inside diamcter.

2 (two) inch Schedule 80 pipe - 3=-5/8 (thrce and five-
cighths) inch outside diametcr oy 2 (two) inch inside
diametere

2 (two) inch Schedule LO pipe - 3-5/8 (three and five-
cighths) inch outside diamcter by 2-1/8 (two and one-
gighth) inch inside diamcter

1-1/2 (onc and one-half) inch Schedule 4O pipe - 2-7/8
(two and scven cighths) inch outside diamcter by 1-5/8
(onc¢ ard five cighths) inside diameter,

(dd) Bolts and Huts - Shall be carbon steel conforming to
ASTH Spccification A307-52T, Grade Be

(ee) Thrcaded joints = Sec Item L-01 (c).

(ff) Working progsurc - 2L00 (twenty-four hundred) pounds
per scuarc inch gage.

(gg) Test pressure - 3600 (thirty-six hundred) pounds’ per
squarc inch gagec hydrauvlic.

Cxidant system (Drawing CE-1016L8) from distribution manifold
to, and including cxidant pit,

(aa) Piping and weld fittings - 3 (three) inch, 2 (two) inch,
Schedule 80, and 1-1/2 (one and onc~half) inch Schedule
L0, coxtra-low carvon 30} stainlcss stecl,

(bb) Flexible hose = 1-1/L {one and onc-fourth) inch inside
diameter, 316 stainless stecl flexible hosc, double=
braided, with 316 stainless steel stub ends. (See
drawing CE-101652), '
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raskets - Flat copper jackcted asbestos filled, full
oublc seal type: Akron Metallic Gasket Cempany,
Akron, Chio, Type FDS, or approved equal,

a
g
d

3 (three) inch pipe - Catalog MNo. L12 (3 x h-7/C)
2 (two) inch pipe - Catalog Ilo. 31L (2 x 2-5/8)

1-1/2 (one and one-half) inch pipe - Catalog Ho. 271
(1-5/8 x 2-7/8)

(dd) Bolts and Nuts - Bolts shall bc austenitic stainloss
stecl conforming to ASTH Specification A320-52T,
Grade LBF, MNuts shall be austenitic stainless stoel
conforming to ASTM Spccification A~19L, Grade 8F, A
molybdenum disulphide type of lubricant shall be used
on bolt threads and on the lead bearing surfaco of the
nut to prevent galling of the threads and nut surface,

(ce) Thread joints = Sev Itom 4=01 (¢).

)
(ff) tWorking pressure - 2400 (twenty-four hundred) pounds
per square inch gage.

(gg) Tost pressure - 3600 (thirty-six hundred) pounds per
square inch gage hydraulic,

(¢) Vent and Purge Piping

(1) Fucl (Drawings CE=101655 and CE=-101656)
(aa) Piping and fittings - L (four), 3 (three), 2 (two)
and 1 (onc) inch Schedule 40, 304 wclded or scvamless
stainluss steele

(bb) Tubing - 1/L (one-fourth) inch by ,031 (thirty-one
thousandths) wall stainleoss stecl.

(ec) Tubing fittings - AFCO flarcless stainluse stoul.

(dd) Thread joints - See Item L-01 (c).

(ce) Working pressure - 500 (five hundred) pounds por
squATC inch ngb.

(ff) Test pressure - 750 (scvon hundred fifty) pounds per

sguarc inch, hydraulic,.
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b

(2) Oxidant (Drawings CD-101453, CE-10165L and CE-~101456)
(aa) Piping and fittings - 3 (three), 2 (two) and 1 (one)
inch Schedule L0, 30L welded or scamlcss stainlcss

steela

(bb) Tubing - 2 (*wo), 1-1/4 (one and one-fourth) and 3/L
(three-fourths) inch type "ii" copper water tubc.

(cc) Fittings - wrought copper solder and AFCO flarcluss
stainless steel,

(dd) Thread joints - Sec Item 4-OL (c).

(ce) Floxible hose - in oxidant system, 1 (onc) inch nominal,
singlc braid, stainless stocl flexible hose.

(ff) WVorking prossure -

(la) Furge lines = 500 (five hundred)pounds per squarc
inch.

(2a) Vent lines - 500 (fivc hundred) pounds per squarc
inCho

(3a) Isolation pressurc reclicf lincs - same as linc in
which upstrecam conneé¢tion is madc,

(gg) Test pressurc - 1-1/2 (one and onc~half) timcs working
pressurc, hydraulically.

L-05, Secrvice Piping:

(a) Pilot pressurc (Drawings CE=-101550 and CE~101651)

(1) Piping and fittings -~ 1 (one) and 1/L (cnc-fourth) inch
Schedule 4O, 304 stainless stecle

(2) Tubing - 1/2 (onc=half) and 3/8 (threcc-cighths) inch.
(3) Tubing fittings - AFCO flarcless stainless steocl.
(4) Thread joints - Sce Item 4-01 (c).
(5) Werking pressurc -
(aa) to prossure regulators in all branches - 2L00 psig.

(bb) from regulator (600) - 15 psig.




SECTION IV

{ce) from rcgulators (£01) .and (502) - 1500 psig.
(dd) from regulator (605) i ' - 150 psig.
(ee) from regulator (61L) - 35 psiz.
(ff) from regulator (£50) - 1500 psig.
(gg) from rcgulator (£51) ‘ - 15 psiz.
(hh) from r:gulator (652) . = 150 psige.
(ii) from recgulator (657) - 35 psig.
(6) Test pressurc - hydraulic 1-1/2 (cac and onc-half) times

worl) {lﬂg pressurce

(b) Helium Scrvice (Urawing CE~1016L9)

(1) Piping and fittings - 1 (one) inch, 3/L (three-fourths) inch,
Schedule L0, 304 stainless stoel; 3/8 (tnrbu-b¢ghths) brass,
or stainless (30L) nipolos,

(2) Thread joints - Sce Item 4-01 (c).

(3) Working pressure - 2L00 (twenty-four hundred) pounds per
squarc inch gagos

(L) Test pressurc - 3600 (thirty-six hurdred) pounds pur squarc
inch gage, hydraulic, .

(c) Carben Dicxidc (Drawing CE-101649)

(1) Piping - 1 (onu) 1nok, 3/L (throe-fourths) inch Schedule 80
black ircne

(2) Fittings - 2000 (two thousand) pound, mallcablc black iron.
(3) Thread join%s - See Item L-01 (c).

(4) Vorking pressure - 1000 (one thousand) pounds por squarc inch
gagee :

(5) Test pressure - 1500 (f:ftcen hundred) pounds per squarc
inch gage, hydraulic,

L-06. Weldings
(a) £11 welding of austonitic stainless stecl and carbon stecl pipe
joints shall be performed by the incrt gas (helium or argon) metal

arc welding process in strict accordance with tho ASA Code for
Fressure Piping B31,1-1951, Scction 6, Chapters 4 and S,
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SECTION IV

All butt-welded pipe joints of austenitic stainless steel and
carbon steel shall be made with thc "EB weld insert process'

Arcos Corporation, 1500 S, 50th Strcet, Philadelphia L3,
Fennsylvania, in strict accordance with manufacturcrs instructions.

Each welding procedure that is followed in construction shall be
qualified in accordance with ASME Boiler and Precssurc Vesscl Codc -~
Section IX, 1952, and this procedure shall be recorded in detall
by the contractor,

In addition to the above welding procedure tests Charpy impact

tests at minus 320 (three hundred twenty) degrees Fairenheit of
samples of type 3L7 welded pipe joints made with the nronosed
welding procedure shall be performed and certified by an independent
laboratery in strict accordance with the ASIME Beiler and Fressure
Vessel Code, 1952 Ldition, Secticn VIII, paragraph UG-8L¢ Tests
shall cover the weld zone, heat affected zone adjacent tec weld and
perent metal. The minimum value of Chapry impact strength at

minus 320 (three hundred twenty) degrees Fahrenheit shall be 15
(fifteen) foot-pounds.

All welders shall be required to pass the operator qualificaticn
tests prescribed in the ASKE Boiler and FPressure Vessel Code,
Section IX, 1952,

No stress-relief heat treatment shall be unsed on stainless steel
welded pipe jointse

All pipe, fittings, valves and other accessories to be welded
into the piping systems shall be cleaned free of all paint, oil,
hydrocarbon solvents, rust, dirt, slag and scale on all surfaces
before being alizned in position for welding,

No welding of any kind shall be dcne when base metal temperature

is below O (zero) degrees Fahrenheit at temperatures between

0 (zero) degrees Fahrenheit and 32 (thirty-two) dezrees Fairenneit
the surface cf all areas within 3 (three) inches of the point wiere
a weld is to be started; shall be heated to a tempsrature of at
least 60 (sixty) degrees Fahrenheit before welding is atarted,

Ne welding shall be done when surfaces adjacent to welds are
covered with ice. Welding shall not be carried on in inclement
weather unless adequate pretection is provided.

The Contracting Officer rescrves the right to use any and all
tools of inspection to insure that guality, including soundness
and strength of welds is in accordance with these specifications.
Radiographic inspection will be used by the Contracting Cfficer
to the extent ccnsidered necessary. TPorosity in excess of that
shown on the porusity charts of the ASME Boiler and Pressure
Vessel Code, 1952 Ldition, Section VIII, Pages 133 through 137
inclusive, will be cause for rejection, Rejected work shall be
removed and replaced as directed,
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407, Silver Scldering:

(a) 411 sclder joints on copper water tube and brass pipe shall be
made without the use of flux. Except as noted "All state No, 23
silver brazing rod", All State Wélding Alloy Company, White Plains,
New York, shall be used in strict accordance with manufacturer's
instructions,

(b) Copper water tube ends and wrought copper fitting sockets shall
be polished with fine steel wool, degreased with trichlorethylene,
and wiped dry with clean cotton waste, The joint should then be
made up immediately.

(c) All copper water tuba, fittings, valves and accessories shall be
cleaned free of foreign matter, oil and grease prior to joint
preparaticns, '

L-08, Valves and Miscellancous Ancessorics:

(a) All valves and accessories procured by the contractor shall be
ordered from the manufacturer to be free of all machinery
lubricants, ruzt preventative, ceoatings, greases and oils, Such
equipment shall ve subjeet to inspection by the Contracting
Cfficer prior to installation and-shall be degreased and. cleaned,
if necessary, by the contractor, at the option of the
Contracting COfficer.

(o) Annin Valve - Item 343, See Valve Schedule, Drawing CC-101661,

(1) Body - Type 347 stainless steel,

(2) Seat - Annealed electrolytic copper, sealed with tin plated
dead soft chemical lead facing gaskets for bubble tight
shut off, :

(3) Plug and stem = quick opening plug for on-off service of
Type 347 stainless steel, stom of type 347 stainless steel,

stem guide of brass.

(L) Operater - Annin pnoumatic cylinder complote with solenoid
valve item (611),

(c) Annin v?lvcs - Items (410),(L22) and (L423) ~ See Valve Schedule
CC~101663,

(1) Body - Type 30L4 or 316 stainless steel (all items).

(2) Seat - Type 316 stainless steel (all jtems).

(3) Plug and stem - Items (L22) and(L23) quick opening double
plugs for .s-off-vent service., Type 316 stainless steel
plug; stem and stem guides., Item Y10 percentage .type plug
with a flow ccefficient of approximately L6.0 (forty=-six).

Flug, stem and stem guide shall be of type 316 stainless steel,
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(a)

(e)

Jl"09t

(a)

(b)

L~ 1k

(4) Operator - Items (Li22) and (L23) - Annin pneumatic cylirder
with solenoid valve items (662) and (663). Shall be spring
closed, air to open, capable of openinz with full 150
(fifteen hundred) pounds per square inch diffcrentisl neross
valve, The maximum pressure required to actuatec the valve
shall not exceed 150 (one hundred fifty) pounds por sguare
inch gage., The time reguired to full strokc the valve shall
not exceed 3 (three) seconds using dry nitrogen as the
actuating fluid, Item (L10) valve shall be capable of
operating through the first half of the left range with full
1500 (fifteen hundred) pounds per square inch gage differaential
across thc valve seat. It shall be furnished with valve
positioner mounted, adjusted, and complete with gages.
Valve positioning pressure shall be avproximately 3 (three)
to 15 (fiftecn) pounds per square inch gage for zero to full
strokc of the valve., Under slight vibrating conditions, a
pressure reversal of 005 (five-thousandths) pounds per
squarc inch loading pressure shall cause valve travel
reversal, The maximum pressure required to actvate the valve
shall not excced 120 (one hundred twenty) pounds per square
inch gage. The time requircd to full stroke the valve shall
not exceed 5 (five) scconds using dry nitrogen as actuating
fluid,

All stainless steel valves and safety heads in item 300 series
except items (333),(334), (338) and (339) shall be of type 347
stainless stecl, Items (333), (33L),(338) and (339) shall be of
type 304 or 347 stainless steel,

All stainless stecl valves and safety heads in item LOQ scries shall
be of type 3CL or 347 stainless steele

L]

Pressurc Testing, Cleaning and Lcak Checking:

Gencral

These operations shall be performed by the contractor, using his
own perscnncl, materials and cquipment, GQualified Govermment
personncl will be present to observe, advisc and inspect all

three cperaticns, The liquid oxygen and liguid nitrogen storage
tanks shall be omitted frem the three operations and the fuel and
oxidant immersion tanks shall be omitted from the pressure testing
and clcaninge. The fucl immersion tank shall be tested for lcaks
with water and the Government will leak test the oxidant immersion
tank,

Prcssurc Testing

All piping, tubing, tankage, equipment and their joints or
connections described in these specifications are to be hydraulically




(c)

()

pressurc tested for mechanical strongth and nominal lealzs, The
test pressures for various scctions of the piping systeums are
described herein, Suitable care is to bu taken to isolate each
scction requiring a different test pressure anl to climinate all
air in the section being tested pricr to applyiug hydraulic
pressurc., A minimum of 5 (five) minutes must be usecd to
gradually apply the test pressure, which shall then be held for a
minimum of § (five) minutes, While the test pressure is maintained,
the contractor shall visually inspect cach tested section for
weaknese or leelts: the contractor shall be responsiblc for proper
steps to corrocti aults of fabrication or installation,

Cleaning

All traces of dirt, grease, scale, rust and slag are to be romoved
from the intcrior of all tankage, piping and equipment deseribed
in these specifications, Trichlorethylene shall be recirculated
through all piping systems described, Flushing shall be
continued until a sample of the flushing fluid can be cvaporatcd
on a clean white cloth or filter paper without loaving a trace of
moisture, groasc or scdiment. Aftcr flushing, =11 systeme arc to
be purged with dry nitrogen gas (using the Govermment liquid
nitrogen vaporizer and liquid nitrogen storage tanke with the
contractor!s liquid nitrogen). Purging is to continuc until no
odor can be datected in the cffluent gas anywhere in the rocket
piping; The fuel pit propellant piping, the fuel supply piping,
the fucl pit pressurizing piping, the fuel vent and purge piping
shall be omitted from the following eteps The systoms are then
to be evacuated to a pressure below that of the vapor prossurc of
trichlorethylenc (3,94 inches mercury, absolute at 88 {cighty-
eight) degrees Fahronheit, 1.5 inches mereury, absolute, at 53
(fifty-thruc) degrecs Fahrenheit) until the oxhavst of a vacuum
pump (furnished by the Government) can be possed through a liguid
nitrogen cold trap lcaving no trace of moisturc, grease, or
solvent, Tha contractor is expected to take proper prucautions
regarding protective clothing, ventilation, eotc., when using the
trichlorethylene solvent,

Leak Chocking

Bach section of all roclkot piping descriocd in these specifications
shall bo pressurized, using the contractorts helium to one=half
(1/2) the statoed working pressurc and all flanged, welded, soldered
and threaded joints and scaled cpenings, floxible hose and other
sourccs of leaks shall be swabbed or squirted with Leak-Tce
sclution available from Amcrican Gas and Chomical, Inc., L5
Rockefeller Plaza, New York 20, New York. The contractor shall be
responsible for repairs of leaks rosulting from faulty fabrication
or installation,

! el
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SECTION 1V
(¢) All pipe, fittings, or accessorics furnished by the conftractor,
which show leaks or other defects during tests, shall be reploced
or ropaircd promptly at the contractorls exponse,

L=10. Supports and Hanpgers:

(a) Except as noted in the specificotions and drawings, th: contractor
shall provide all nccessary supports and hangers for.cquipmont,
piping and accessorics as dotailed on the drawings,

(b) All stecl pipc supports -and hangers shall b paintcd with one (1)
primer coat of Rust=Clcum No. 769 Dampproof Primcr or fully cqual,
and onec (1) finish coat of Rust-Clcum No. 7LO Ready Mixed
Aluminum LC, or fully cqual,
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	11
	4

	(13). h" xx 2" .... tandB.1:'d Hej_aht ee -.utt, He d -stc.inl S3 steel (Type 3ll7) -( 5 elvaJ. a 1,). 
	11 ft
	3
	2

	(14). Xyr X st-ndai.' 1'1,..,-~ht C -J"t.t ,r 1 -:-tainl ss . te·1 J e i(t) -(15 av-;i able)., 
	1f
	2

	(15). x (lit X 2" '1tandE.rd ~~Gight co -butt Held -stainLss steel ( ;1.(7) -(15 avai.lable)c
	-('0 
	1 -J 
	1-4 
	SEG_'IOH. I 
	(16). 
	(16). 
	(16). 
	2x 2X 1" st· dard weight tee -butt Hold -stainless steel (Type ],.J~) -(1 available) .. 
	rr 
	1f 


	(17). 
	(17). 
	1-1/2X 1...1/2' X 1-1/2standar Height tee -butt Held ­tain1ess ste 1 (7~ c 30}) -(4B av il~ble). 
	1t 
	1
	11 


	(18). 
	(18). 
	Ilf X II! X III standard "oight tee -butt ueld -st..1inl-ss st(}cl ('I'yIJO 30lJ) -(4Lf ava~ able). 


	3/.4X 3/1~1I X 3/1+" standard HCit.';ht toe -butt vwId ­stainless stec;l (Type 304) -(17 avai12.bl(J)~ 
	11 

	(?o) tf" -90° standard 1;-rcight als -butt ~.)'cld -stainl ss stoel (~rpe 347) -(16 availablo). 
	11
	3

	(21 ). -90° tal ard .....ht cls -butt 1'101' -stai css stool (T~.r () 347) -(13 .vailablo) a 
	rr
	2

	(22). -900 standard 'v0ight els -butt ·w81·::J. -sta:i.nless steol (' _po 347) -(8 available) .. 
	1-1/2".-90° 
	stoel (~JPe (2L.) 1 1/2-900 
	11 

	.stai'"-;.dard v18lght 
	.stai'"-;.dard v18lght 
	.stai'"-;.dard v18lght 
	.1s 
	-
	b' dutt weI 
	-
	'I.steun 8SS 

	347) 
	347) 
	-(60 available). 

	stando.rd \.,leiEht 
	stando.rd \.,leiEht 
	1" 
	-
	t 
	weld: 
	-
	stainloss 


	teel (~ )e 304) 
	teel (~ )e 304) 
	teel (~ )e 304) 
	-(60 avaibl-) ~ 

	(25) 
	(25) 
	l" -90° s0endard "I-l.:)j ght ols -blltt (Typo .".oh) -(12 'vailnblc) 0 
	eld 
	-

	(26) 
	(26) 
	IH -900 stG:J1 d \.,lC)ight ols C-':y"pc 347) -(7 ,i " abL).) 
	butt ··:-ld 
	-


	(27). 
	(27). 
	(27). 
	3/L.1f­( ype 

	(28). 
	(28). 
	1/2­stee1 
	11 


	(29) 
	(29) 
	1/2" ­


	90° standJ.rd Height al8 -butt l·mId 347) -(251 ~vailablG)~ 
	90° standard Height els -butt Held (Type 3b,7) -(6 8.vaile.blc) t) 
	900 sta:ndo..rd 1,Y iE;ht elf) -butt HE.;ld 
	·teel ( fpc 304) -(10 availablo). 
	11
	1

	(30). 
	(30). 
	(30). 
	-45° stand d Hoight cis -butt 11 ­(Typo 304) -50 a ilablc). 

	(31). 
	(31). 
	3/4-45° s nr. rd vreight els -butt Held steel (T:,rp 347) -35 aV<:.Hablc). 
	11 



	stC2inlcss [,toel stainl 58 steel -stai nl ss steel -r:tainloss -stainlC:lss 
	stain1.c:~s stuul -stainless 
	,", 
	". 
	#
	·" 
	G:~C' JI 
	(d). 1' follo~ i -i .<;IlLS of oqui I IJ !t will b" f rnishJd 'jf the C-o-lern-It ' P co of storage on t. bora IjT site an shall .0 
	i ked up, t Elnlad, jns _10 J S~CUit" ly 1 hored "'0 groun .oi.lpports, I lIs, or other structuros, s il dica:'...;d) ,a conn cted by th; contrC':ctor 1lo shall provido and install .~ccssar;v SUI ports, expansion balt:-; I veIling shims, "J Iding and other r quil"ed oqn >nt, Hli:ltC,t:...::1. s an·j services: 
	fIoo "" 

	'1'\'10 (2) liquidta.cs" ac. t ok, 0 ~id rnounte , lo'lei I?, 0 pou,..ds", is' (t"cnty) L t 10., 'e by 9 (nino) feet htchc Concrete su,ort p'lds at u1 prop(~r loc,ations are provided C., thw GOvcrnmcnto 
	(1). 
	( .) f00f) I " 

	'1\1'0 (2) liquid ox.~ (;on storago tank • Iuunt:i.cal to liquid nitrc on storage to k ~ Concreto s ,.rt p,1.ds at th.,: proper . tl'-l ,ions ar' p'rovidod by t! Gover cr!t.,) 
	0). IJi \lid n"Yog<;npump nd t:.:vapcrator unit, Unit we' , approxim t~~ 30UO pO' ncr , is 6-1/2 (s~x d cnc~J 3lf) feat Ion' by 6 s'x) f at ';';"du by,· (01 ) ft".; t}'I. A concr"tI support pad is provided b:,r tho Govornllllllt .. t t proper loc<",-t.i.ono 
	,I. 0 l lit is unted on" four (4) 'he Is to "ro 
	Artifact

	(4). 
	(4). 
	(4). 
	Helium COJFPressbr Di sel 

	(5). 
	(5). 
	hree (3) ly Ir ~'DO ~uel s or Cl tanks.. 4' 'ch t:mkoqlip d '... ·th s pport t1gs, :~'ghs 220 (tH~mt~J-t~'10 hundr ) pomd8, is 18-1/2 (0' htQn .d onD half) fo·t long L, }.~ (four) f· t'vide by 5-1/2 (fi.ve and one-balf) fL thigh. Concr t:c support pial'S arE) proYi.'iod by thv GovGrnmont at tLe proper location" 
	l 


	(6). 
	(6). 
	LIn.!.onia s' ·.jO t,. k ,~nd trans -.:r hG COlJlprOSSor 


	11 b" 1f{) ~h.: at:p t~nk on.:Jt 1 fJ.:.' ... hOCl' "'.1' I}oV n"nen' I I~ "-h'" i 860 ("ig y-s''oc) odpOln.:ls. an-: is d ro"i­
	t 

	1 
	1y 7-1/2 r:.~v. y-s '!fen an ol:lL.....h::.lf) l' at lone-b !j (four) 
	e. ~ I.'r.' d8 by 5-1/2, Cd" 'und n -h If) foct 'igh and "rovidod Hi th support legs.., Correre ..(3 support icrs 3re providod by the Govcrnmtmt at tho propur ·~.oc;: tiono 
	110 (2) oxidaEt propcll.nt t 5, ·tmersion cyl' ,dors, 'tank <..n cal'by~tion yck"s. ,]{')se itcm-Jnall Q ssembled on draw·n..:, CE-l -".601 :md mo wtE?d in 6:X:id t pit of St nd Bllild:i.n:~. . 
	('n 

	U J "t'ts 
	(8). 0 (2) fU'..:l ,ro 1 ant lks immo Glon c~rlind rs, V:mk B pports and Golibr'1.tion ;10: c."'. T;106U it"ms f]hAll bo °8somblcd S shoHn on dr':l.\<!ing Cu-lO 6 2, c.nd llllilmtlJd irl Juol pit of tLe T'st St'1nd Buildinr,c> 
	J 

	I-5 
	1-6. 
	I 
	P ro:-t nnd s(}cond s"'"-:!=;J oil sop ,-,~',ors for helium COlrpr8SS0r,. Thesu it>ms ",rc described in dreMings Cn';"101628 ?nd CD-I01629o 
	(10). Fu 3. transfer pump pproxi ntfJly 3 (thr ,) f t long by 1 (ono) foot wid._~ by 1 (onl:l) foot high nd ~:cighj.n ISO (ono hundrod cigh+.y) pounr]r,. A concrete: support p:,-is pro7idcd by the GoV(;r:lInent at the proper location<!l 
	(e). Tho fol101'ling dr~n.,rings do scribe the piping S"ystoPis specified hGrein and 3.ro horoby JrludG a part of tho specifications: o Date. Title CD-IOI575 1-6-56 Propellant & Hi-,Pressure G.<'~S Pipine; Plan 1· ~'out e.nd D'tails CD-I01576 !L-6··56 Propellant &Hi-Frossure Gas Piping, I, om" tric c l01577 J.,..6-:;6 Hi-Prcssure Gc'1S Pipin~, Lanifold ,~t :..:; or9,gc acks CB-I01578 1-6-56 Hi-·Prcssur G~s Pipin;, Outl t "It-r, Hi-Pressure: G s Cyli urs CE-I01601 1·.6-56 OY-id.ant Tank G'mraJ. Ass0mbly 0..'
	Drawing No 
	CD

	GE-I01645 1-6-56 Fuel Pit Propoll. t Piping. CE-I01646 1-.6-56 Fropollcmt Pip SUP;lO:rtS. 
	,
	f. 
	-. 
	Artifact
	CE-IQ1647' e'-116'8 CE-·IO 6h9 c=.· 101650 E-·L.1G51 CD-I01652 CD-I01653 CE-I01654 CE-I0.6S5 CE-I016S6 
	CE~101657 
	CG··I01658 
	CC-101659 
	CC-I01660 
	,'c 101661 
	CC-·I01662 
	CC-I01663 
	CC~10l661-J. 
	D.Lt" 
	1~6 ,56 
	1·-6-56 
	1-~-56 
	1-6-56 1-6-56 1-6-56 1-6-56 1-6-56 1...6-56 1-6-56 1-6-56 1-6-56 
	1-6-56 
	--:"',» 56 
	1-6-56 
	1-6-56 
	1-6-56 1-6-56 
	(f) Thc~ followi.ng dr.:ullin -'8 
	,. 
	,

	I 
	Artifact

	TitIe:. Fuul Te.nk PI' -ssuriz,in Piping. Cxid"nt Tank Frussl1.riz"nr; P~.ping. He limn Servico Pi ine;. 
	Artifact
	Pro.ollant Pilot ,gul;)t r P IlLls Hi-Pressure Gas FI xiblc Hoso Assombly Oxidc.nt Vont S;Y,stcm Auxili'lr~r ,crubbcr Oxidant Vent &Pur~o Piping Fuel ·,Tont ~. Pur' e Pipi,n Sv.fet:r Hl);-'.d & Vent Pi . Oxidant & Fuel :.mcrsion i..!J11· 'aid r ',pil € V"lv' .-'cbcclu 0 
	-n. S~ora c &SLlpply. Velva Sell ci Ie -Li~:uid J_ygcn & N.l. ro n. 
	Artifact

	torc.gu & Supp1,-. 'st.l B -. Sl at /12. V..lve Schedule -HydrocJ.rbon & Arr~Plonia. Storage &Supply SystGDS. 
	V lVE) SCfi8dulo -Gxid~nt PrQ'Jellnnt S./st m­
	Sl1 ,0t ,I Valve Schedule -Oxida.nt Propella.nt System ­Sheet #2 
	VQlv~ Schedule -Fuol Propull~nt System Valvo SchudulQ -IIi-Fre:.-'sure H lium & i'Ti trogen S.or' -g(J ,Gil.... rt;' ng .ystom are fur_ishcd for ruf nmcc .'\Y'pOS(.s only 
	nd 21'::, no pCll't of tl'is sl--ocii'ict'.tion~ 
	itlc 
	CE-IOl113 B-1 j-Jo-55. Civ 11 -no ~, I, r t""r sue 1'1s & Star;-".r~ .._... ~;I~~ ~s ~ D~ a.ils
	_"I. 
	17. 
	1 -e. 
	S" .. O.TI 
	--~ 
	Dr~\-Jing i~o " 
	CE-IOl130 c-I! 11-28~55 cr:nnic-l -Extcr~ion of Utilitii.:s & .:,1 ~r.tric~l .s'·:,vi.ccs tiliti,s -ncral Plan 
	CE-IOl150 -15-55. Eloctric~l -Sxtcntion of Utilh," ~ :..:. EIGctric['l .:,rvicGs­Plot P13l1 
	CE-I01311 D-l 11-·28...55 Struct. -Test Cell Buildj.ng ­Found tion & Pit Wall ~octions Details 
	CE-101360 B-S [-30-55. i chnnic. T:Jst C 11 -,-,ui. d.:.ng .• Piping lan 
	CE-I01556 A-2 0-30-55. Stract ra1 -F ] Star. 'f i,reGs !'.nd Fac'litivs 'l'r:mcflus 'J: 
	Stair~v ~rs 
	C'-101 15 B 12-30-55. Struc :.11',1 -.Jat,..r t~\"'1:".:rvo I' ­Fa d_tio. ~ lVv i~ 
	ct-101628 1-6-56. Helium Compressor s Stagc Oil Scp r::ttor 
	CD-I01629 1-6-:;6. Hcli . Compr~ssor -Second Stage Oil S <,.rator 
	CD-I01632 8-16-55. Oxid t Tank lrtnilG 
	C!..I-101633 9-23-55. Oxidant-I. lo1'5ion Cylin or 
	GD-I01635 8,.16-55. Fuel Tank Details 
	CD-I01636 9-13-55. Fucl Immersio;l Cy1:i.ndo:r 
	CD-I01637 8-16-55. C ibr kon Yoke 
	(g). 
	(g). 
	(g). 
	Dr in.> f cxisting buH ings, structures and pipine and/or catr:t.lo cuts of cquip;riJ nt furnished b the Gov,::rru.1(;nt uncial' this contract will be available to the can actor for rQfurancG t the Lo.borntory sitoo 

	(h). 
	(h). 
	The following sections rl: hereby m" 0 a part of ti u spvcif' c.1tions: 


	S ction NOi-Title: 
	I Description, Scopo, Etc.. II tbgc Rates. III St?nd~rd General Provisions (Lone Form). IV Tccll.'1.ic'll Provisions. 
	'.. 
	• 

	•
	• 
	Artifact
	~en ~otiatiJn~ 
	1-03. 

	oti, tioD Act of 1951 (P>Lo 9) 2d Congress) shall b contain ~l thj provisions b' Section loL~ or 
	Artifact
	rcquiro
	r 

	(a). 
	(a). 
	(a). 
	This contract is 

	(b). 
	(b). 
	Tlw co tractor (which torm as used in this clau.sc; mt..:;", s the p Tty co r·.cting' to furnish t,le "'t ri is or perform the He r]r re:quirod by j': contrac)' I' s to insert the provisions of this cl use; incl' din' this 1" aph (b) in all subcontracts as ~e ired by So tion 104 of th cncg tbtion ct of 1951; provide-d} that the contr"'c Gor shall not b l'eq '-'LeI to i ' rt the prav' sions of this cl'" 80 in '.ny subcontract of ~ class or t~rpo described in Section 106 (a) of tho Renogotir:tion l~ct of 1951


	l-oL~. Exce Jtions FI' T:'I Domestic Articles: 
	Bccau~\J th n~t'r'als]j t,;d b-0', or t jflatcr1.:,ls rom.,fich ths-:l "1"0 llui'''',ct I' d ar"" rot -lim; ", produced or ' ..lIr~lct l' jd} 
	t_ c::se may bo, in t {J!' .. d S • tus in :.::ufi iciunl:; .d rc iSonably c~v2.il b1\.; co n rcie'll Ll<Ll1tHi(; () d f ~1•. ~atis '8~tary qu, it}, their ust.) in tll-Hork liLr in spucif.2.; (SllbJ .... L to tf10 r\Jquircmonts of' tho specifications) is ."..uthorizeld wj ID t '<--!llLrd to t-country of ori in: 
	mny Co or Mic'". : ~~b(!8to6 Corl( Nickol. -::l.~ ognny bb~r. 
	B Is 

	hrom~ OrG or Chromite rIB cury. T". Tungston. 
	1-050 PrioI'htY~ 
	(a). 
	(a). 
	(a). 
	DO R: ting C2} cer Hi d mdcf S Q ul tion '~On 2 and -110 Ilwnt of c ntrol1""d matCJrials "Jill bc iss 10 to tl-,c bidd:r k wbDm m·;.'1rd is mad'. 

	(b). 
	(b). 
	The contI' etor CWrcus, in tho procuru mt and usc of n'ltcT'i~1s I' u~ red for thu perfon .nco of this contract, to co Jly \vith thG provi::dons of ",11 appllCablG rules and rogulfLtions e,f {IC Businoss "nd Defense Sorvlc85 A --:}istrn.tion, including Defense.; l1atcriQls Systelns Rogulations'\­


	1~o6 r~9.' sc::riPtinc;tieD; 
	.,'trUel:> 19 of t"x.tl1.rd ~[orrn 23.. is l' rcby dGlcted in 'to..> on in;ty 
	I .d -I--, follo~vinb substituted·: 
	1-9 
	1 -10. 
	S:CTIOIT J.. 
	UIn conne:ction 1..rith tho pc:rfornvmc, of work under thiS' contract, 
	t contr"..ctor agrc s not to discrimin:,tc "" .ainst;:>.rty .•ploya 
	or pplic~nt for emplo' nt becaus ' of rnC(!, religion, color, r 
	n.'1tion~l origin" Tho aforesaid provision shGll i clu ,but not 
	be limited to, tho follo~~ing; • plo~rr:1ent; upgr<l.ding, demotion, 
	or tI'Gnsforj recruitmont or rccruitr1unt advortising; l~y-off or 
	tormin".tion; rates of pc.y or other forms of componsation and 
	sc12otion for training, including ap rcnticGshipo Tho contrEctor ~ ·roes to post heroaftor in conspicuous plp.cos, r'..vailc.blc for 
	e:mployecs nnd ap,)licants for or;:ploymurre, notices to bo provided 
	by tho Contra.cting Officer sottinc forth the provisions of tho nondiscriminat:i on cl2.use. ' 
	Tho contro.ctor furthor n.e;rous to insort the foregoing provlslonS in 11 subcontracts h "r,,'under, oxcr:pt subco·ntracts f·or st~ndard 
	cornmcrcial suppLios or raw matcria.ls~ II 
	1-07A Liquidated Damar-os: 
	All of t \·mrk specified heroin sh:'lll b comph;tu(! 1.'iJ"h::'n ~ {) 
	(tHO hundred and forty) c~lend2.r d:'./s ~~t -r t' date-of ruc.,,)· t of 
	notice to proc8L:d Proposals offuring completion in (:7C..SS 240 
	Ci'\.l dnr days after til -d._to of ruceipt of not icc t:) p OC~\J " ill 
	not bo considerod. For each cal ndnr day COCfl')l JtiOi: 0 ~ t~ t.. i or: is dolay beyond 240 cnlLnde.r d ~s from date of roceipt of n tice 
	to proceed, liquidated damagof: wi 1'1 be assessed in t'lc Clrrtount of 
	$100..000 
	•. 
	SECTION II -HAGE RATES. 
	2-01. Hinimum ~ ago . ..,tOB: 
	(a). In 2.ccorde.nc'C! 1'\TUh the provisions of the Davis-Bacon Act, as amended, the Secretary of Labor has issued Decision P...7263 datod Dncnmbcr 2, "\'JQS8 ratos for laborors ,:llld meclwnics employod or working on contracts for construction \vork at Ur..lis Flight Propulsion Laboratory, Cuyahoga County, 21000 Broolq.K'.rk rro~d, Cleveland IlJ Ohio~ The minimum ~ag8 rates for tho cl~ssi­fic2tion of l'?borors ,<>.nd mechanics to bo employed on this contract !'..r8 o.s follows: 
	1955, dotcrl:rining the minimum 

	Pur Hour 
	Artifact

	Asbestos 1·'orlwrs. ,;3.375 
	II rr 
	improvers: 1st ye,TI' 1.625 2nd year l.,,995 3rd y ar 2036 4th year 2.70 
	Boil~rmakE:rs 3.35 II h,lpors 
	2.975 

	Ironworkers, structural 3.325 II ornarn nta1 3,325 II apprentices 20 575 
	Labor rs: LcJ.borers, construction 2,,65 ' 
	Paintors: II Brush )0075 II Spray II Structural Steel 
	3~20 

	3~325 
	rr Apprentices:. 1st 6 mos" 45% of journ0jlil(:n's rato. 2nd 6 mos~ 50% rr 3rd 6 mos~ 55% II. 
	II. 

	" 
	II 5th 6 mos. 65~6 Ir rr. II rr. 
	4th 6 mos" 60% 
	If. 
	6th 6 !nos.. 70% 

	Pipe fitters 
	3~30 
	Plumbers 
	3.30 rr appronticGs: 1st year 357~ of journeymen r S rata II !r 3rd year 55% rr '!r 4th yon.r 65% II rr 5th yoar 757; It " 
	2nd ye::lr 45;; 

	SprihklGr fitters Steam fitters 
	3.225 

	3.30 
	II II 
	(~pprentices: 
	1st ~rear 35% of ,journeymenI s rate. 2ni year 45% !r II. 3rd yoar 55% rr It. 4th year 65% rr 'I. 5th yeO!' 75% tl 1I. 
	2.. 1 
	2-2. 
	Craft. POl' Hour 
	'fruck drivurs, Building 'aterials: :9u?lding supply $2.10 ·'Tc)l.iurs -reCGivG rnte prescribed for craft 
	p.erforming operation to' which \-reldL is incidental. T3uildint, HG~vv and Highway.all typos). HeIdel'S on gas or electric machinos. 
	Cr?"ncs 

	(b). 
	(b). 
	(b). 
	Any class of laborers or nnchanics, including apprGntic,Js, not listod in tho precedinr' ~nragraph, which will be; elilployed on thi~; contract, shall b8 class:i"':l' ',,": or rcclassif:itld conform~lbly to tho forugoing s.::heduIG. In the cVl:nt the interested pc?rtl s calIDot 2.gr,;8 on the proper classifieJ.tion of n po.rt:i.cular class of la"orors cind ,CJcho.nics O;)T tho recoJllnn1.d2.tion of th.e Contractin~ Officor~ shall be TGforrcd to th-~; Sueretar;r of Lp,'bor for fin~l determination. 
	to bo used, the question, t..'.ccol:1panicd 


	(c). 
	(c). 
	Phile the wage rates ShOl-Jfl are the minimum hourly rates rCJquil"'l'Jd by tho specifications to be paid during the lifo of the contrnct,? it is tho rosponsibi.lity of biddors t:J inform tliE,msa1.vos as to tho local 1 nbor canditions such as the length of v:ork ay and v'IJrID-JE:lok, over­time, compensation, health and. w81fare contribution, labor supply "!.nd prospectivo chaIlgGS or adjustmcmt of wage ratus" The contr~l.ctor sh~ll abide by nnd conform to nIl applicable la~s, 0xecutiv8 orders, rules; regu


	•. 
	•. 
	, -rt=-Vl.,,5ED E-S",.54 
	!lCTION III -STANDARD GENERAL PROVISIONS (LONG FOEM) 
	3-01. Scope: 
	(a). 
	(a). 
	(a). 
	Under this Section ie included an outline of the powers and duties of the Contracting Officer and of the Contractor and ~ brief description of Govern­ment regulations and other general reQuirements concerning this construc­tion contract. 

	(b). 
	(b). 
	·The Contractor shall aC(lua.int himself with all rules. regulations And general orders of the United States Government~ itl offiCial agencies or departments, if the vork is on or near United States Government Properti••• Relervations. acquired or leased propertiel. 

	(c). 
	(c). 
	The Contractor shall comply strictly with all applicable governing law•• ordinances and regulations vith regard to labor or methods employed on hi. work. 

	(d). 
	(d). 
	The requirements of this Section apply only insofar as they fall within the scope of the work to be done under this contract. Requirements of thi. Section not applicable to thie work shall be disregarded. 


	3-02. Authority of the Contracting Officer: 
	(a). The Contracting Officer shall decide all (lu9stions which may arise as to the performance, Quantity. quality. acceptability, fitness and rate of pro­grels of the several kinds of work to be done or materials to be furni.he4 under this contract. Ho shall decide all queltions which may ari.e a. to the interpretation of the specifications and of drawings used and a. to the fulfillment of this contract on the part of the Contractor and al to defect. in the Oontractorie work. subject to appeal under the pro
	ib). Wherever in this contract. or in the Ipeciflcations, or upon the 4rawing. the vor~ "dlrected~. Wrequired~. ~permitted". "ordered'. 'delignated'. Kprelcribed-. or worde of like import are uled, it lhall be underetood that the direction, reqUirement. permission, order. delignation, or pre­scription of the Contracting Officer or his duly authorized reprelentatiTe 18 intended and similarly the words "approved', 'acceptable'. -.ati.tactOry'. ~r word. of like import. shall me&n approTed by. or acceptable or 
	3-03. Cooperation_-Plan ani Program of Conetruction and Stop Order.: 
	{a). AttenHon 1e directed to A.r.tic1 ee 5. 10 and 12 of Stflldard :rorm 23A. General rrovis1ons 'Construction Contracts). 
	(b}. The Contracting Officer ..,i11 advise and cooperate with the Contractor in every way POi sible to the end that the progrelB of the work may be expedited and th~t th~ work as a whole m~ be satisfactorily completed; it ie erpected that the Contractor viII facilitate and reciprocate suoh advise and cooperatiol 
	3-1 
	Gave 01 r n any way, 
	SECT. 0 _11 
	~ ~). The -Can.t:!' :r s' all arran~. 0 k c thEh i in c;: ru'1t 0 ' interfe're ·',i th any work be'-0 the prem sel> SUCE nterruptioo or i •• erferenc the event 0 t e necess' toy i to, connect to, . It exist: g tllities or equ,i tilt Contrac' or .L.L 't i the appro'V'lH of the t ra.cttng Officer befo 8 prooeed.iDg with such ark, n aceo ce with til req" remente of this S ction, Ite 3-12 It -y b,e lOBs1ble to coordinate the work so that eah contractor may procea~ withou~ interruption. It may oe n eesaary, ther
	ot:J.er5. 

	(d.). Except as othe . se specified proced e d !llsthads of construction me,:.r oe of h s ,own ,Il the judgmllt of ~~e Con rac ing Officer, tar'1 r sulta tr~t sat­isfy all t~ r ~uirements f the c ntraet,~ing drs. ng and speci­fications, however, the Contrao1 'g 0 leer 1 have the ri t to control the order n which the varie s rts of the work are oonstructed or installed, to such extent as he may deer' c ssary to 'Orotect the best intereste 0: the Government. 
	(e). The Con'kactor shall pre t to the Contracting Officer promptly after award. t e OOllt t con,struction schedule showing the seque lce of ra.tions of th ork a wale, e. well asuf each of the several 0 Hons of the work, with dates OIl. which they will be started and completed. his canst c on chedule shell be in the form of a progress chart, ind.i t ne with symbols t e percentages completed at any time. It shall be kept up to date and curre'ot copies, revised up to date of partial payments ~ e due, she.ll b
	Promptl. after award of the nt t, the Oontractor shall submit to the GontractL'1,5 Officer for ap_ al, a l.1at of El'Ilocontractore proposed for the principal arts of the work. 
	)-04. DraWingS Acco~anl±&g Spe~if cations: 
	(a). Attention B dir cted to Arti,cle 2 Standard, Form No. 23A, General Provisione (CoI1stru~ctioIl olltracts). 
	(b). 
	(b). 
	(b). 
	All drawings, speoifications an memoranda relaticg to this contract are the p~opert of the Go~ernment wld 8r~ll be carefully used and returned to OLl completion of the contract. Anyone in possession of infor:na.tion covered by the drawings, specifications or memoranda is pro­hibited from using s~ne for any purpose other t~~ performance of this con­tract, unle 6S prior approval and per . ss ion are 0'0 tained in wri ting from the Gover! eI: t. 
	the Contracti.i.1g Officer 


	(c). 
	(c). 
	\fne,rever lias 'ow, lias indic.e. edor words of s'L'llilar import are used. it shall be erstood that reference is mad.e to t!l6 draWings enUlllerated herein less ottterwise I> ecl ed. 
	ll 
	u 



	SECTION III 
	(d). 
	(d). 
	(d). 
	All dimensions and elevations shown and indicated on the drawings shall be checked for accuracy by the Contractor before he proceeds with construction and the ordering of materials. The Government does not guarantee the aC­curacy of dimensions given on the drawtngs. The Contractor shall be fully responsible for the proper connections, tying or fitting of all work. He ahall promptly inform the Contracting Officer of any errors he may discover in the draWings and specifications, 'in order that the proper corr

	(e). 
	(e). 
	The drawinge forming a part of these speaLfications show typical details of the construction. but the Government will allow minor modifications, provided the resulting structure meets the essential requirements and provided the modifications neet the specific approval of the Contracting Officer, in accordance with the requirements of this Section, Item 3-05. 


	3-05. Design and Drawings Required From Contractor: 
	(a). 
	(a). 
	(a). 
	The Contractor shall prepare all working drawings, shop drawings and details that are necessary to enable him to fabri cate and erect all parts of the work in conformance "Ii th the contract drawings and speci.fications. For all steel work and general construction, the draWings shall illustrate methods of const~lction which are left to the Contractor's choice or which are not shown on the contract drawings. 

	(b). 
	(b). 
	All connections ne.cessary to complete properly the work under this contract. shall be designed and completed in a satisfactory manner by the Contractor. This shall apply with equal force to details not shown or specified but necessary to alter or to add to any existing structure or to provide Connec­tion for any future building. All parts designed. by the Contractor shall witr~ut excessive deflection, any load or pres­sure to whicil they are likely to 'De sUbj ected. In no case shall the Contract­or use co
	be amply strong to withstand, 


	(c). 
	(c). 
	All drawings submitted to the Contracting Officer shall be in quintuplicate (5 copies), shall be marked with the names of the contract and of the Con­tractor, shall oe numbered consecutively and shall be accompanied by a letter of transmittal listing the numoers of the drawings suomitted. One ~etu~ned by the Government, approved or marked to indicate the corrections req,uired. Q,uintupHcate copies shall be sulmitted. after each correction until' approval is given. Work for which drawings are required. if co
	copy of each drawing will be 


	(d). 
	(d). 
	If the Contractorls drawings show vari~tion from the contract requirements because of standard shop practices or other reasons. the Contractor shall make l:1peci':ic mention of such variation in his letter of transmittal, in oreer ttiat, if .?cc@ a.ble, stutacle action may be taken for propa:r adjust­me:l1t of the contract; other-""ifle the Liontractor will not be reljo'ied of the 
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	SECTIon III 
	l'eBponsitdli ty for executing the wo ' in ceor ce with t e con­tract, ve the drawi. s haY e('!n npproved 
	(e). :1' rkt:.cl as irl!:L.. c" e in (c) . Dove a.nd data aQpToved shall not be construed a~ [l comyll.:te check, but will indicate that tnB eneral desi n 'ropoae me, Ii of constrtlction are sati acto. This appro' ...!ill ._0 rc levEl the Vontractor of his responsi ilit~/ for the corre tne 55 of dimensions, for the proper design of details, for the proper functioning of the finished work in accordance wi tn the contract requirements, or for furni shir.g a~' materials and/or work re01.lired b theontrn.ct wHi
	Contractor's dra\'l'il1gs returned.. 

	3-0h. Materials: 
	(a). 
	(a). 
	(a). 
	Attention is directed to Article 8 of Stp-nd~rd ~orm No. 23A, General Provisions (Construction Contracta). 

	(b). 
	(b). 
	,All materials furnished under this contract shc".ll be new, shall meet the requiremen 5 of an approved ecogni zed. stand2.rd and shall be of . nd. compos! tion and physical properties best adapted to their several p'll'­poses, in accordance wi th best 'ioeering pract ices. 

	(c). 
	(c). 
	Where two or 1'e varieties of teris are spec fied or llIJ.y purpose, it shall be optional with the ontractor which one is used, t the Bame material shall be used. throughout. 

	(d). 
	(d). 
	Materials sfl...,'lll at all times be kept clea..n and protected from the weather and all steel and iron shall be free from excessive Bcale and ru.st. 

	(e). 
	(e). 
	Materials shall conform to Federal SpecHi cations where they apply includin rev! ions and addenda in effect on the date of this speci­fication. 


	3-07. Materials or Installations Furnished by the Government: 
	(a). 
	(a). 
	(a). 
	UnlesB otherwloe specifically noted, when the Government is to supply any material to the Contractor for the performance of this contract, the Government w111 make such me..terial availa"ole to the Contracto·r at a place of storage or on a carrier's truck within the laboratory pr'emises. The Contractor shall provide all labor and equipment necessary for re­moval of the material from storage or its unloading from the carrier's truck and for its hauling to and unloading at the site of the Contractor's work. U

	(b). 
	(b). 
	Unless othe . se stated. the Gover1lil1ent cannot guara.ntee when it will make availabl to the Can tractor. or install, such :nateri·3.l or install­a.tions as it ·s to furniah, a.s t.is is usually dependent upon other con­tractors o,r suppliers. 
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	.. 
	elOTION III 
	,3-08. Gf)vlu'nm~nt Specifleati OUll 
	C'opiee of J'edC'lral Spcifica ione ref'!lrrfld to herein 1181' be obtei ned iroa I!ut!i1~El5B Sal"Vtc:~ C~n • :J~l'Hi ~!:'.l Services Adminhtration, Regional Office ~llding, Sevent.h ana' Streets, S,'f., lI'B,8hington 25 ,D.O. Slngle Copi88 for bi~d1ng purp08es arft ~va11able at no charge, and addltloaal copiee at pri::;ib6 rang1ng frOlll $0.0 up. I~val Store8 and Material Sl)ecif1c&tio~e and U.S. A~7 Specificationa can be obtained from the Superintendent of DOCUlllenta, Governmflnt Printing Office, Waehln
	Inspection and ~cc8ptencel 
	Figure

	Attention is directed to Article 9 of 8tandard IOFm .0. 2}l, General Provision. (Oonstruction Contract,). 
	Upon oompletion of the work, the Oontractor .hall give written notioe to the Contracting Officer of his re&dines8 for final in8peation and t$ct, epeeified to be ~ade bT the Contracting Off1cer. 
	3-10. Site: 
	Ibe extent and limite of the work shall be ae locate~ and .hown on the drawings herein specified or as de80ribed in the bid invitation. !he .ite 
	viII be made available "AS IS". and the Contractor shall be re8pon.ibl. 
	for clearing the site, unles8 otherwiee specified. All pe~anent and temporary building operations and work ehall be strictly confined to the 
	limits as shown, deecribed and ~esignated by the Contracting Officer. 
	It i8 as~ed that the Contractor has visited the 8ite of work aad ac~uainted 
	himself with all available information Concerning the nature of materiale involved, local condition. bearing on traneportation, dispoeel, handling 
	and etorage of material!! and concerning other work, if anT. which 18 bet. D« 
	performed. lmlure to have done so will in no way relieve the Contractor 
	from the responeibilitT for having properly ftetimat~d the difficultie. 
	an~ cost of successfully performing the work and in no eyent will the 
	Government assume any responsibility whateyer for any interpretation, 
	d@duction or ccnclusion drawn from the Contractor's examination of the .~t•• 
	3-11. Materials on the Site: 
	(a). When and if materials of value are found on the site, 8uch material. shall remain the property of the ~oYernment. ~'ch materials ehall be stored on the premi8e8, or when conforming with the contract re~uire­ments and considered euitable for reUee in the opinion of the Oontract­ing Officer, they may be reused in the work as directed bT him, lf tn the opinion of the Contracti~g Officer. the material has no value, it shall be removed from the premi8es by the Contractor and depoeited for reuse at another l
	J-5 
	Artifact
	(b). The contractor, on removing his 0 1 mat.erial c u.1P!nDnt fromshall present at the exite mat.e<ri61 pass, meA Fom. C-702, 
	cov: '"

	terial and equipment being re and GUO ass l!I '. be 81-. the inspector on the job or other duly authorized npresentat Govermnent. 
	3-14. 
	(a). The Contractor shall take part1~Rr c a not to damage any exist w k. Any or all existing work d8.!ne.g~d by the Contractor s' operationsshal be thE) full responsibl1ity of the Co~trac~.or and he Shall replace or rei 1" all :Juah damaged work without cost tc th Government~ 
	(b) The 'ontractor shall protect f:n ewr:l.bs ~ .llIS'. curb drdn:a and ro<:I' surfaces liable to dnmc.g(~ f'_~ 01£'l'( .' 1J,9 tL"'l:C er tnt..... contract. Ii' any such installations are damaged or rem ~ d Dy tbe Contractor, he shel n replacements f -y equal to tho xist.iI!g 'Work. '£renches across ro v~s. parking .':L €las, walks a!ld .tturs 9 .JJ.ll be ba... .:'111 with slag or gr el vell tamped in ayers not excee Jng 8 (etght) inches in depth. 
	(c). 
	(c). 
	(c). 
	,On contr ets lnvolving eorm c:ti to the existing i ocesB-syat es, tanks buildings and equipment, ~fi8 Cor~racto! sh 1 secure wr1(ta-rmission on forms su,plied by the Contracting 01ficer apecific approval a beginnings of operation as to absence of' .C ; lRble vp~rs~ materials or J.Onditions. 
	t 


	(d). 
	(d). 
	The Contractor shall be res nslb fo~' the protaction of Governme wned ~ privately-owned proper~y from damegt) resulting i'rom his operations. Arry suab; damage shall be made good '!,dthout delGy. The Contractor shall erect maintain at his oun eXl..'ense ,,,arn!ng llghta. signals" signa,' barriere, passage­vays, d.etours, suitable temporary b1 a"'~ing and. shortl".g for structures and equipment and " other devIces r~quired by' the Govsrnment., and in accordanoe with best Construction pl"actices for construct
	s 


	(e). 
	(e). 
	The ContI8ctor shall be responsl Ie for conducting his operations and those of 8. mmmer to prevent the creation or existence of fire hazards end to this end shall take all necessl'.!'1 L'IH8Sure::; to prevent fire­<' fl'om Ilri...,ing or existing. He shall fnIrlUarlze himself with NACA's existi,· fire-protection s)'steuU:i by checking wi.th the Cont.racting Officer and shall provid additiona! flr' extinguishers ..rith his name thereon. es may be required and/or spe ified elsewhere. Tarpaulins used for prote
	his subcontractors, in such 
	breeding conditio 


	(f). 
	(f). 
	The contractor must secure,. in advance, written permission from the contracting Officer or his duly authorized representative to bring onto the laboratory reservation any tank or container ·or the storage and dispensation of flammable liquids, (gasoline, kerosene, d" asel fuel, solvents etc.) ex~ept that he may po~sess and use, without permission, not more than five "Safety Cans" of not more than five gallons capacity each tlnd having flame arresters, spring closing li s and spout covers. No permi~sion wil
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	.. 
	(g) at all "trues. floors. 
	Cl) H t nghi· the e 
	.. 
	"" 
	SECTION III 
	!1t ner having....8 capacity in excess sll sue:. tanks and containers whicl. la oratory reservation, shall not 
	flammable liquids on the laboratory 
	1 times be subject to the control of lee! regulations -which must be observed fleer or his representative. 
	ree of 550 the Con o

	f' the Contractor shall, 'o.hinery apd equipnent from injurious dirt Where it is possible, the enclosed by temporary dust-proof en to keep down the dust by frequent Debris shall be wet down and re-Rubbish and" inflammable material shall be 
	erlst"l1g structures

	:h). Welding is 8. ha. ar to the Gove1'"I1I11ell ts operations and installations end special precautions are a contract eq ement. The Contract.or must see that such safety precautions as are req ed are in effect before welding starts ·and that they are maintained at al. times until welding opera.tions are completed. The oontractor sh s that each e er is thoroughly conversant with all safety requir d tt a copy of the following instructions is posted in the welder' etlon quarters. 
	Irfi'l'RUCTIONS TO WLDERS 
	(1). The operat1~ of all welding ~uipment shall be checked and approved by the job" peetor. Any defective equipmen~ shell be put in safe operatin~ cond1tioD. ed.iately or removed from the site. 
	~2). Tarp Wins MtET BE: FIRE RESISTANT. 
	(3) . t e used wherever possible. ""here shields cannot be used, 
	(3) . t e used wherever possible. ""here shields cannot be used, 
	(3) . t e used wherever possible. ""here shields cannot be used, 
	(3) . t e used wherever possible. ""here shields cannot be used, 
	otec·


	t. be ap oved by the inspector. Personnel and property from flash burns and sparks. 

	(4). 
	(4). 
	A £ e 1.ngu:1shsr. with the contractor's name or label on it, 1s a MU req em nt h each welding operation. Operaltion is defined· as one or more welding outfits 0 rating in the same confined area. 

	(5). 
	(5). 
	Special pre aut ons must be taken to prevent sparks falling or being lo~ through gratings, partitions, pipe openings, etc. If this 


	,tion cannot be aV i.ded, a safety man with fire extinguisher must be maintained as a st dby and the setup approved by the job inspector. 
	(i). Attentio is directed to em 3-J7 -Temporary Buildings. ~~teria1 Storage and Station and te J -Tempor~ Heating. The following regulations shall apply to the ope ti of salamanders and heating devices: 
	-et. in a sand base approximately 3-1/2 inches 
	(6). inches beyond the largest dimensions of 
	:3-7. 
	s 
	(2) No fir s shall be left burning a ter or bout's attended. 
	(3) 
	(3) 
	(3) 
	Oil stoves shall be of 
	an 
	approved 
	val" 
	et 

	(4) 
	(4) 
	Chilnneya shall be provided wit pass 'through walls or :coofe. 
	appro 
	d 
	1es wiler 

	(5) 
	(5) 
	ChilIl!l6ys from th 
	shall be located a minimum ist ae o£ gin' rafters and 6!~11 be subetantiall supported. 

	(6) 
	(6) 
	Top of chimneys 
	s~~ll 
	be provided wi 
	fl 
	e 

	(7) 
	(7) 
	No open fires will be .permitted wi thout, opeo1f1c the NACA Safety Department. 
	ppro 
	of 


	3-~3. Protection snd Replacement, Of 'Landscape ork 
	(). The Con traotor shall e.xercise special pre -ut ona not to e e­iBting trees, shrubs, evergreens, lawn-s and ot landBcaping. t shall be the responsibi.l1 ty of the contrac.tor ·to provide ad ,uate protection for all landscape items in the vicin1~ of hiB 0 ton, and to !"eplace or restore all d8Illaged ita, ill camp at a.U s-factory ~er as directed a·t no cost to ttle GO'leent. 
	(b). 
	(b). 
	(b). 
	B, evergreens and plant beds shall b€ proteeted by wood­en barriers, set not less than 2 (two) feet away. Tree trunklll ,1 be protected from injury by burlap wrappings. 
	Trees, Ahrub


	(c). 
	(c). 
	Materials shall not be stored within five (5) feet of ~ tree, shrub or evergreen•. 

	(d). 
	(d). 
	Where en.:rth must e placed on exist ng la 9, the rass shall first be protected by tarpaulins; both earth and tarpaulins shall be removed as soon as practicable. 

	(c). 
	(c). 
	If the movement 00£> hoo.'V'.! vehicles or equipment over la1in ar 1s necessary, lawn s "1 be protected by means of ide planks, Sll.ell planking shall be removed as soon as possible. 

	(f). 
	(f). 
	Plant material liable to damage by opera io of the contractor may be removed, with the ~pproval of the Contract" Officer and heeled in tempora.rily as directed until such time as :it is to be replanted. "'0 amici injury to the plants; cutting and bruising 0_ roots shall be a oid9d as far as possible and roots shall not be B~osed to dryngor free~­iIl€ conditions. Plant and shrub beds shall be restored to their original shape and size and plants and shrubs shall be replanted in their original locations. 
	Moving and replBJltlng sOOl1 be done in suc-,h a manner a.s 
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	(g). 
	(g). 
	(g). 
	Trenchef;l Qr other excavations dug in existing lav:na shall be back­filled with the excavated earth well tamped with pneumatic tamper in layers not exceeding eight (8) inches in deptho Lav:ns &hall ~e reseeded or resodded al required. Sod temporarily removed for later replacement shall be cut with a sod-cutter or sharp flat spade into rectangular sections of uniform width and a depth of not les8 than two inches, placed in layers with grass to grass and roots to roots, covered 'tdth moist burlap and kept da

	(h). 
	(h). 
	All trees, shrubs and evergreens supplied to replace daJ:Bged items shall be best quality nursery stock, approved as fully equivalent to the material being replaced and shall be handled. and planted in accordance wi th the best practice for this work, as directed by the Contracting Officer. Topsoil, fertilizer and other necessary materials ahall be provided by the contractor. 

	(i). 
	(i). 
	Damaged lawu areas to be reseeded shall have topsoil added as required to replace lawn in original condition and twenty (20) pounds of "10-6-4" fertilizer and fi ve (5) pounds of grass seed, of an approved mixture, per one thousand (1,000) square feet. New seeding shall be rolled in with a lawn ,roller. 


	Trafisplanting and seeding shall not be done between June 1 and September 1. 
	3-14. Roadways: 
	(a). 
	(a). 
	(a). 
	(a). 
	The Contractor shall use only the established roadways and such tempor­ary roadways on the premises as may be authorized by the Contracting Officer. When it is necessary to cross aurbing or sidewalks, secure bridges must be constructed over same and at co~letion of all work bridges IIIUSt be removed; damaged roads, curbing, sidewalks repaired; and all left in original state and condition. 

	The Contractor shall keep clear for traffic at least one-half of any roadway involved in his operations, and any such road clearance shall be adeq,uate for not less than one-way traffic. 

	(c). 
	(c). 
	Trenches less than five (5) feet in width dug across eight (8) inch asphaltic concrete roads, shall be repaired by the contractor by placing upon the finished subgrade four (4) inclles of No. 12 slag choked with screenings, six (6) inches of concrete and two (2) inches of T-35 hot mix with surface edges sealed with asphalt emulsiou. Trenches over five (5) feet in width dug across e~t (8) inches of asphaltic concrete roads shall be repaired by the contractor by placing upon finished subgrade four (4) inches 
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	Artifact
	BE Il!IOl:J III 
	The Contractor shall be pe~itted to use the ne BB unoccupied space and. faeil ties which are owned or ~ontl'Olled y tho "Vel'Wll8ut and which the Contracting Officer is able to pl.e.ce at bh 41 ~OB However, nothing in this paragraph shall 'be construed a 1'e tl" ct:lng 
	the Contracting Officer from requiring the Contr tor to, VB.C&te such Gover t-own d spaoe aa in his opinion DlB.~r. VIe e D. oecup ad vith­out author!t' 0 as y be necessarJ forGov aD UUP oae .. 
	3-16. 
	(a) 
	may be actual fo v-ent ~ thout 
	n, 
	necessary connectio s to t e exist! an run the we: e e req 'by im. Connect ions shall 'be IDa e d lines run as d:!reated bY' the Contl"'-ct­
	The Con

	ng Officer. a.t r all no, be va ted d the Contxactorls te lines shall cont. ill no leaks; otherwise, the ontra.cting Of' icer may require water to the Contractor to be metred at its co t to the Government 
	On work del" og.e 8, r1ng the winter mont B, the ntrato1!:" sha.ll install Q ina e and cut-off alv89 at t e point here his piping connects to the supply main and 'ahall cut off a.nd rai he temporary piping each nigt. The Call :ra.ctcr shall be h ld respo.n ible 0 a.ll damage to the water-suppl system due to his operation. 
	(c). There will also be available, ...-ithout charge to the Cont etor such electric.ity as may be necessary for ligbtinEo and 1'01' operating the tools and equipment ordiM. ,1ly used by the 'ontractor n the prosecu­tion of his work. 11 connections to existing tilit1.es shall he made at the expense of Ule Uontractor and at the c~ en ence of and in a manne and 1 caUo as directed by the Contr eti 0 icer. At the time -the ContJ:ictor is ready to connect his temporary electrical wiring to e ext . utili 1es, elea
	The Government wi not furnish compressed air to the Contractor unless spe,cifically noted. otherwise under SECTION I in t,e scope of the work. 
	3-17. Tempora!y Buildings, Material Stor~~ and Sanit_ tion: 
	.. 
	(a). The Contractor shall provide office, storage and oUet buildings Bet on posts eighteen (18) inches clear of the ground, with wire mesh Bcreens to clo the openings against vermin harbor ng und.er the but d ngs. f he building is to be used for storB€e immediately on the grm and 0 floor is installed therein, the gidi.1l5 may be brought dow'll to the ground surface. Sketches or ascriptions of Buch 
	-1. 
	SECTION III 
	buildings shall be submitted to the Contractiog Officer for approval before erection and locations ahall be as directed by the Contracting Officer. The buildings shall be maintained in a clean. sanitary condition at all times. Covered metal·containers shall be provided for the collection of garbage and other rubbish. 
	(b). 
	(b). 
	(b). 
	Lumber and other materials in exterior storage shall be stacked at least four (4) inches clear of the ground and the Contractor shall exercise precautions at all ti~es to prevent the spread and harboring of vermin in, under or near the buildings. 

	(c). 
	(c). 
	Temporary wood structures, erected on the site by the Contractor. used for offices and storage and open storage of inflammable materials. shall be fully protected from fire at all times. Infla.mma.ble rubbish or debris shall not be allowed to collect at or near the site of the temporary st~cture or material storage and the Contractor Shall be responsible for any danage caused by such neglect. 


	3-18. Tem:E0ra!7 ReatiIl;g: 
	(a). 
	(a). 
	(a). 
	The Contractor shall provide temporary heat. when necessar,y. to protect any or all work and materials against injury from dampness and cold weather, to the satisfaction of the Contracting Officer. Salamanders shall not be used for this purpose after the building is enclosed, without the specific approval of the Contracting Officer. 

	(b). 
	(b). 
	When the building is completely enclosed. the Contractor will be permitted to make connections to steam or gas mains, but the Government does not guarantee that the supply of steam or fuel gas will be adequate to prOVide the amount of heat required. The Contraqtor shall be responsible for keeping informed at all times aoout the quantity of steam or gas available for the ter::IPorary heating and he shall provide any addi tional heat that may be required for protection of the work or materials. 

	(c). 
	(c). 
	The Contractor s~-al] be responsible for the installation and operation of the temporary heating system until the contract is completed and accepted by the Contracting Officer. Radiators, duct outlets or gas heaters for temporary heating shall be installed in proper locations to maintain a temperature of 50 (fifty) degrees F~~enheit for plastering and 70 (seventy) degrees Fahrenheit where other finish work is to be installed. 


	j-19. Off-The-Road Storage and Parking: 
	(a). The Contractor shall provide off-the-road. areas adjacent to the con­struction site. as approved by the Government. for parking and storage I s cars and/or supplies as rm.y be req.uired duri.ng the progress of construction; preliminary grading required and maintenanoe of t~:e area for thi s purpose shall "be by and. at the expense of the (!~)nt ractor .. 
	of equipment, workmen 
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	Figure
	3-20. Lines and Grades: 
	The Contractor hall layout the work and be regponsib e or the 
	correctness of di ensions and levels. 
	3-21. Removal of Dearis and Cleanin : 
	(a). 
	(a). 
	(a). 
	The Contractor shall, at all times, keep the prelai as ree from ,·{aste and rubbish caused by his employees or work and shall remove all dearis away from the laboratory reservation at his own expense. At no time s1"'..all debris be allowed to accumulate in such a ~~~er as to constitute an unsightly condition or a fire or other hazard. 

	(b). 
	(b). 
	The Contractor shall, at all tOmes, keep the ro sand 8ide dirt d deb i a.."l caused by uling or gradi co At no ti or debr B be allowed to accum ate in the road b tters. 

	(c). 
	(c). 
	On completion of the work, the Contractor shall leave the ilding aroom clean, unless otherwise specified. 

	(d). 
	(d). 
	Failure to comply ~ith t~e reqUirements of Item 3-21. Removal of Debris and CleanL!{;, promptly, as directed, shall give the Government the right to perform the work necessary for such compliance by contract or other­wise and charge the Contractor the cost thereof. 


	Figure
	3-22. Identification Badges: 
	(a). 
	(a). 
	(a). 
	Contractors and Bubcontractors shall report to the Badge Clerk in the Administrative Services Building upon their arrival at the site for the purpose of arranging for the issuance of badges to their employees. 

	(b). 
	(b). 
	All contractor.s, BUOcontractors and their employees eMIl be required, while on the Go~ernment Rese -atio~ to wear off· cia 1 boratory badges so as to be visible at all times. 

	(c). 
	(c). 
	A daily telephonic report must be made to the Ba e Clerk identifting the employees on the re ervation for each contr c'u or contractor in ~i h 1 boratry se ity regulations. 
	compliance 


	(d). 
	(d). 
	No alien oay be employed without first obtaining clearance from the Laboratory Security Officer. 


	3-23. Hours of Work: 
	_16 hoUTr. d -il~ which work may be done at the s~tc will be subject to control by ..c C:ontracting Officer and ma~r be chnotice. TL:;.s a.hal: n. v cOllst ed. as requiring thr per"'" ce 0 work during ~_~.:j;-._llJ:1 ioces wess s.?ec~.fi(,.E·J_l~r p:-o''"id'' ~lsewhere in the 
	r 

	~...... T.!'['..cr 
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	Artifact
	!!I!! , __
	SECTION II! 
	3-24. lJ1axes: 
	(a). Federal Taxes -EX'cept a.s may be otherwise provided in this contract" the ccntract p~ice includes all applicable Federal Taxes in effect on the contract date. 
	St~t~ or Local T~s -Except as may be otherwise provided in this contract, the contract price does not includ~ any State or local direct tar. in effect on the contract date. 
	(c) Evidence of Exe!pl?tion -TheG-overnment agrees, upon request of tha Contractor, to furn-ish a tax exemption cert:i.ficate or other simila.r evidence of exemption with res~~ct to any direct tax not included in the contract price pursuant to this clause; and the Cotltra.ctor egrees, in the event of the refl:.sal of the applicable ta..."'ting authority to accept such evidence of exemption, (t) promptl~' to notify the Contracting Offic er of such refusal. (ii) to cause the t~J n ~uestion to be paid in such 
	3-25. Pc;.vments to Cont:ractor: 
	Prior to the subr:lission of the firot estimate of partial payment the contractor shall prepare and submit a segregation of the contract price into Hems of labor and materiallf with representative amounts and this segregation shall be s,ubject to the approval of the Contracting Officer. 
	P~rtial pa~J'ments will be made only on material delivered and work 
	completed at the site. :rne Contra.ctor sha.ll, when payments are made to 
	him,. either partie.1. or final and as a prerequisite thereto, execute and 
	deli~er ~~c. affida~ts, receipts, waivers and other documents as the 
	Contracting Officer may require. 
	3-20. Nati'onal Defense Clause : 
	(a). The contractor shall immediately submit a. confidential report to the contraetine officer of information concerning existing or threatened espionage, sabotage or suo'!}'€:rsive activity a.t EUly pla.nt, factory or site at whicll work under this contract is being performed or at which material acquired, fabricated or manufactured in connection "lit!: the performance of thi contract is stored. The report shall contain a cooplete atate­
	ent slch i~1ormaticn. The contractor shall instruct itt personnel t-o 51. ',mi-;, aJ1y ir.formation which tLey may ~ve with respect to the fore­oins. 
	CQ) e contracto!' sha~lf whenever directed b;/ the head of the department or lr a /;1. t.r.ori7.ed repre .... entat've, sub:nit such information a.s it, ma.y c~!Jcerni'1,1:" I:! • of . ~ 0'" es e b '.3ed in ',",ark a.t any plant, fact'Or~' 
	o:t :i.~'. '>'O!'k U1l e c contract is being perfot'!:led. 
	\:_ 

	h !" 
	Artifact
	SECTION III. 
	(c). 
	(c). 
	(c). 
	The contractor shall exclude (this does not imply the dismissal or separation of any employee) from any part of its plant, factories or sites at which work on this contract is being performed, any person or persons whom the head of the department or his duly authorized representative, in the interest of security, may designate in wri~ing. The contractor shall exclude such person or persons from access to information relating to the work contracted for hermtnder. 

	(d). 
	(d). 
	The contractor shall insert provisions similar to paragraphs (a), (b) and (c) of this article in all subcontracts or purchase ornera placed ~lall consent to the ~ot be inserted in an:: subcontract or purcr.ase order for standard or commercial items proCtlred under specifications which will not disclose any information uhich has been identified by the Government as Top Secret, Secret, Confidential or Restricted Security Information. 
	under this contract unless the contracting officer 
	omission thereof: PROVIDED, that such provisions need 



	3-27. Cor:x:.e~ondence: 
	All correspondence in connection with tr-is contract and all work hereunder shall be furnished in quadruplicate and addressed tOI 
	Representative of the Contracting Officer. National Advisory Committee for Aeronautics. Lewis Flight Propulsion Laboratory. 21000 Brookpark Road. Cleveland 11, Ohio. 
	3-28. Termination for Convenience of the Government:. 
	(a). 
	(a). 
	(a). 
	The performance of work under this contract m~ be terminated by the Government in accordance with this clause in wilole, or from time to time ti~t such termination is in the best interests of tLe Government. Any such terIl1ina­tion shall be effected by de1iverJ to the contractor of a Notice of Termination specifying the extent to whic~ performance of work under the contract is terminated and the date upon whicr-such ternination becomes effective. 
	in part, whenever the Gontracting Officer shall determine 


	(0). 
	(0). 
	After receipt of !\;otice of Ternination and except as othervise directed by the Contracting Officer, the Contractor shall (1) stop work under the t~~e date and to the extent specified in the Notice of Termination; (2) place no further orders or subcontracts for materials, services or facilities except as may be necessa~' for completion of such port~on of the work under the contract as is not terminated; (3) terminate all orders and subcontracts to the extent that they relate to the performance of work term
	contra.ct on 
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	SEGTIO III 
	contractor under the orders and subcontracts so terminated; (5) settle 
	all claims arising out of such terl:..ination of orders and Bub can rae ,S subject to the approval or ratification of the Contracting Officer, whieb 
	approval or ratifice.tion shall be final for aD. the purposes of h s 
	clause; (6) tra~sfer title and deliver to the Government, in tb manner, 
	at the times and to the extent, if any, directed by the Contracting 
	Officer, (i) the fabricated or unfabricated parts, work in process, 
	completed work, supplies and other materia.l produced as a part of or 
	aCQuired in connectlOn with the performance of', the work terminated by the 
	Notice of Term'ination and (ii) the completed or partially complete _ plane, 
	drawis, information and other prope.rty which, if'the contract he been completed, would 118.ve been req;uired to be furnished to the Government; 
	(7) use his best efforts to sell, in the manner, at the tiI:Jes, to the extent and at the price or prices directed Qr authoriz;ed by the Contracti~ Officer, any property of the t~rpes refer eel to in provision (b) of this paragraph. Provided, however, that the Contractor (i) shall not be required to exte!1d credit to any p rCl1aser and (ii) may retain an.~l such property at a price or "prices approved by the Contracting Officer; U~) complete performance of such part of the \"lork as shall not have been term
	(c). 
	(c). 
	(c). 
	After receipt of a Notice of Termination. the Contractor shall submit to toe Contractine; Officer its termination claim. S-u.eh claim shall be submi tted not later tr..a.n 1 year froID the effective date of termination unless one or ::lore extensions, in writing, are granted oy the l:ontracting Officer upon reQuest of the Contractor ~de within such 1 year period or authorized extension thereof. Upon failure of the Contractor to submit its termination claiu \'lithin tne time allowed, the Contracting Officer 

	(d). 
	(d). 
	Subject to the provisions of paragraph (c) the 00 ntractor and the Contracting Officer may agree upon t~e whole or any part of the amount of amounts to be paid to the Contractor by reason 0: the total or partial termination of work pursuant to this clause, which amount or amounts may include a reasonable allowance for profit on work done in connection with the terminated portion of the contract and the contract shall be amended accordingly. Such 8.o'llend..w,ent sr..al.l be final and conclusive upon the Con
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	(e) In th s er to the d.e and t for t rwise t e amounts (b) 
	(f) a.bove, the t extent' C !r h this d'.le to or (e) within ue t so 'I' te.ke'il, 
	SECTI ... n. 
	s~ch appeal, such detel'mitt.at ion being 
	the 8lIlount finally deterJ;l1ined on 

	fihaland conclusive upon the Contractor and the Government. 
	(E;). The obligation of the Govel'Il1:len t to meJce any payments under this cIa l~e shall be subj ect to deductions for (1) all unl1q\lidated advance or other unliQuidated payments on account theretofore made to the Gontractor. (2) a.tlY claim which the Government ma" have against the Contractor and 0) the a.greed price for, or the proceeds of sale oi, any materials, supplies or other things retained by the Contractor or sold, pursuant to 1; e provi sions of this clause a.n.d not otherwise recovered by or 
	(h). 
	(h). 
	(h). 
	Prior to the settlement of the terminated portion of this contract. the ma~r file with the Contracting Officer 2. requef.lt, in .,,-riting, for an equitable adjustment of the p!"ice or prices specified ;in the contract relating to that portion of t' contract not terminated bJr the }iotice of ma~v be agreed upon shall be made in such price or prices. 
	contractor 
	Termination and such equitabl adjustment as 


	(i). 
	(i). 
	'!be G-overn.~ent may frol'J time 0 timef under such terms and conditions as p~rments on a.ccount against costs incmrred. by the Contractor in connection with the terminated portion of this contract whenever in the opinion of the Oontracting Officer the p~rments shall be wi thi.n the amount to which the Contractor will be entitled hereunder. If the total of such payments is in excess of the amount finally determined to be due under this clause. such excess shall be payable by the Contractor to the Governmen
	it may prescribe, make partial payments and 
	aggregate of such 


	(j). 
	(j). 
	The Contractor, for a period of 3 years afte~ final settlement under this contract, shall ma-lee available to the Government at all reasonable times at the office of the Contra.ctor all its books, records. documents or other evidence bearing on the cost and expenses of the Contractor under this contrac;:·t and! relating to the work terminated hereunder. 
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	TECI~JI AL PReVISIONS 
	SECTION IV -

	Artifact
	In nc:,al the instal ~ ion ar...:i tes ee' ie i in€ sy terns s1 all coni rm to the ~ i .re ents and re omLen:::ed prac i es ~ s prescribed in Sections J and 6 of tf e SA .,ode for ?I'essure Piping B3Ll-195L Ho"~evcr, it s"lould e note t.".at the 
	pip'l g tiystems will be handl i:lg corI'O siva, toxic, h .1' ~rEbsure, extremely Im'J tell1perature liquids and . es, ila'ii,' it il rc L' ve that \\orkmanship be of the highest quality to i-'oure SO 1 r1 Ie 1,~_ proof' sys.t~mo,,,; Particular care shOll d paid to t'1e leanlj nf'lss of all componJnts efore installation t aid the :fj n~ll .lean· nr, of tl e com letely assenbled systems" 
	(a). Pipe­
	(1). 
	(1). 
	(1). 
	Dnless othm'wi,R8 noted, all stainless steel pipe shall be seamless au;;>tenitic conforming dimensionally to A Standard B36~19 -19~2_.aerial shall conform to A. TH Specification A312 Q Ref ~ -;:; Items 1.).-02 throu h 4-5 for pipe' :''E:l' gh , schedules an.... apTJr ved t~.rpes 0 austenitic stajn €lSS steels" 

	(2). 
	(2). 
	.1',11 steel pi" ~ball be b~ aGk "amle::is carbon steel conforming d ".mensionally to AS ,Standr,j:d B36ulO~'1950o }':ate L 1 shall caruorm to ASTM S-eciDication A-106, Grade B~ 

	(3). 
	(3). 
	All brass pipe shall be seamless red brass conformine to ASTl'l ,e ific~tion B-43~ 


	('0). ~ld Fittin~ ­
	Unless otherwise s @~if'el; all stee and .stainless st 01 pipe fitti gs shall be seam} ss forged -::l-utt 1,rold type, conforrning dilnensionally to AuA :,::tandard BIt) 9-19;;1.., Steel pipe f l.ttin s shall conform to A~'T'fj .S.pecification A--IOS" Stail1:Less steel _ ipe fiti _t, shall com'o III to A2 Spec" fj,ca1-, on A-I.. ~efer a IteJT5 ~02 thr u.gh 4-05 ··or pipe fi.tt-" ng c G'lul an t~· e o~ austenitic stainle Bt@el~, . 
	(c) 
	(1). All screv.;-ed pipe joints shall be aSJembled' and sealed \.;ith a litharge and glycerin,~ compound or approved commercial equivalent. Se ling cor~ und s all be ap lie bJ brush to 
	h pipe only an._ not t t'.8 f Lttin , valve, r accessory, and shall not be pel:'mit _ to ter the pip'ng s: sterno Pipe e 5 shall 0( 1'e (; remove inter· ,1 burrs nd shall be ';\.;.1' e, ith l,vA . im nsional ::;tan aId B2c,1...145.. r as"'embly ii dpel:"ficd sealin con:pound joints 11 b c mpletoly leo ( tiel i. 1 jth no morc than .'3 (three) thread:::; riCma' nine expo ed" If normal tig'.toning of any joint does not devebi a lcakp-roof Goal the pipe and/or fitting, valve, or~CCGssor: Sf all be replaced as n
	tl.read a In ...
	oaulkinrr of threads to sto, leakae will riot'be p"'rmitted

	4-1 
	4-2. 
	SECTION IV 
	(2). All take-offs shown on drawings as made 1.Jith tla-eaded half couplings shall be made~lith forged stainless steel (Type 347)" 3000 pound v.TOG servtce-rated half couplings, a curately centered and welded over drilled hoI. no s;'l~.l er t ..an the inside di vcr of the coupling. All drill cr:ips s 211 ,ue removed from insid of pipe befor~ welding is per 1" led, 
	(d). Flanged Joints ­
	Unless othel""l'nse noted 1 flanged joints shall be of the lap joint 
	type conforming dimensionally to ASA standard B16~5-1953o Material 
	for carbon steel flanges sLall conform to ASTiJl Specification A-I05, 
	and stainless s teol to ASTj·l Specification A~182c All pipe stub 
	end.. shall be of austenitic stainless steel ~·Ii th concentrically 
	serrated gasketing fac8B, conforning dimensionally to ASA standard 
	E16,,9-l95l~ Serrations shall consist of concentric triangular 
	grooves 90 (ninety) degrees included angle~ 1/64 (one sixty-fourth) 
	inch deep and spaced 1/32 (one thirty-second) inch apai't.. 1aterial 
	shall conform to ASTill Specification A-182.. Refer to Items 4-02 
	through 4-05 for flange ~1d stub end series schedules, boltings, 
	gasketi. and appro-,red grades of austenitic stainless steel.:! 
	(e). Tubing and Tube Fitting~ ­
	(1). All copper tubing 3hall be se~~less hard temper c 1" water tube, Type Kconforming to ASA H23 0 1 ASTI'l Specificatj,01lB8~ Sizes shown on drawinGs are nominal tube sizes, (actual outside diameter is 1/8 (one-~ighth) inch larger). 
	s 

	(2). 
	(2). 
	(2). 
	Unloss etherHise specif:i.ed all cop. 1" tube fittj.n:.:-s shall be v.:rOU'ht copper sol er-joint type conformL..; to ASA L:ltandard B16.. 22-1951~ 

	(3). 
	(3). 
	All stainlcs1' stool tubing shall be seaJ:llcsfi aus tc' itic conforming to ASTl\ pacification A-269. Sizes shOim on drawings are actual outside diamoters. 

	(4). 
	(4). 
	All stainless stoQl tube fittin s shall be forGed ausi:.enttic stainless steel A.FCO flareless fittings manufactured by the Aircraft Fitting Conpany, Cleveland, Chioo 


	4-02(; Supply Pil?i!ill.:' 
	(a). Hydrocarbon_ -Alcohol ­
	All welded except for tlITeaded connections for equipment, valving, er unions, 
	., 
	SEC'fICN IV 
	(1). 
	(1). 
	(1). 
	(1). 
	Pipo: -2 (tuo) inch, Sd18dule 40, 304 stainloss stelJl, w Ided pipe and fittings o 

	Q 3 " or 347 stainles ~tGol, singlo-braid, 2 (two) inch inside diameter, spiral flcx'b ": hose. 

	(2). 
	(2). 
	Thread joints -s Item 4-01 (c,). 

	(J). 
	(J). 
	Jorking pre ssure -60 (sixty) pounds pl;r s'luar·-.: n Ii gagco 

	(4). 
	(4). 
	'est pr05surc -90 (ninC'ty) pounds per square inch ago 0 
	hydraulic



	(b). AJ'mnonia 
	All .,elded excopt for threaded conncct:'ons for Gquipmunt,: valving un~onso 
	or 

	(1). 
	(1). 
	(1). 
	(1). 
	Pipe: -2 ("-NO) inch, Scheduli? 40, 304 stainless stee , l'[elded pipe and fittings. 

	ype 304 or 347 stainl ss steel, single braid,.2 (two) inch insid_ dian",t I' spiral £1 ·xib (; oS'o 

	(2). 
	(2). 
	Thccad joints -see Itom 4-01 (c). 

	(J). 
	(J). 
	.orking pru_ 'TO -300 (throe hundr d) pounds p ,1' square inch -ge
	o 



	(4). est pressure 4So (feur hund:rod fifty) pounde per square inch, hydrau_~ic. 
	(S). /aterials of, or plated Hith .::npplC., brass, zinc or cadmium are not to be us-d in this Jst_mo 
	(c). ~ict!did C'xY,.;8n and Liquid iitrofon 
	To be silver sold red throughout l'Ji.th "ll-·Litate 23 'A_-'F,t for t~r8 ded v~lvc or accessory cennoctions. 
	(1). 
	(1). 
	(1). 
	'lbing and fittings -2 (hm) "lch ppOT' '",atCJr tube, Ge Itl-ffl !I-Ol (e); also, 2 (hto) '.ch inid dia "-'ter seamless brunz~ sing br",,' sp 1 1'1 z.-blo OSD o 

	(2) 
	(2) 
	Thl1Jud joint. -s e em <-01() ~. 0) '(' "'king pressure -60 (sixty) p-unds . ·r SqU!2~C inch gagc 
	o. 


	(4). 
	(4). 
	T st pressure -90 (nillety) pounds per square inch gaga, 


	hydraulic~ 
	4-J 
	4-h 
	SECT or. IV. 
	4-03. SroQcllant Piping: 
	(a). Propollant flow and roturn piping 
	(1). Oxi ant system (Drawing C~-101644) 
	(aa) Fip~ -3 (tLroc) inch, 3chedule 80, 347 stain1 DS steel fittings and stub ends. 
	2 (two) inch, Schcdulu 80, 3l..t 7 stainless stut;l fit.tings and stub ends, 
	2 (two) inch ~ypc r!I<rr, copper \'latcr tube and wrought copper solder fittings... 
	(bb) Flanges -3 (three) inci1., 600 pound, forg d 'r-JPc 303 or 30l..t stc;j.nless stoel. 
	2 (b,ro) inch, 600 pound, forged 'i'yp'; 303 or 30J~, o 
	stainlc!ss st8ul

	(cc). Gaskets -Flat copp0r jack ted asbGstos filled, f~ll doub10 soal 'type: Akron i·.etallic Gasket Company, Akron, Ohio, Type FDS, or approved equal. 
	3 (tL.... ce) inch pipe -Catalog il!o~ 412 (3 x l..t-7/8)~ 
	2 (tNO) inch pipe -Catalog No. 314 (2 x 3-5/8). 
	1-1/2 (0:1 Clnd one-half) inch pip" -Catalog IITO" 271 (1-5/8 x ?-7/8). 
	(dd). 9o1ts and Nuts -Bolts s1 :1 be aust,nitic st inloss ste•..:l conforming to AST1'j Spccif' cation A]2 ­L8F. Nuts shall bo austenitic stainlus.s st· to ASTH Specification A-191~, Grad0 o~" A moly dcnulll disulphidc typo of lubrj.cant shall be used OIl U oJ.. t threads and on the lOCld bearing surface of th..., nut to prevont galling of the thr ads and ~ut surface. 
	(ee). Harking pr ssure -1000 (one thousand) pounds per square inch gage. 
	(ff). Test pressure -1500 (fifteen hundred) pounds per square inch gage, at 7J (seventy) degrees Fffi'rrcnheit hydraulic~ 
	(2). Fuel system (drawing CE-I01645). (aa) Pipe, fittinGs ~nd stub ends ­
	" 
	2 .orade 
	SECTION. IV 
	-',­
	3 (tr~Go) inch, Scnodulj 0, xtra lew carbon 304 
	stainless st 1.-, 
	2 (tyo) inch, Schedulo 80, xtrA. lOH carbon 30); stain­st~elo 
	1";,['; 

	2 ( t1 G). lnc, Schedulc 40, extra l01{ car n 30h stain­
	less. s"801 
	(bb). Flanges -3 (th;ee) if)cll, 900 (nill !ur..dr') po ,, for roon stcel~ 
	(cc). Gaske:ts -Flat type of ':i.ll'd teflon 3/32 (t'r,o thirty-sacon '::3) inch tick" 
	3 (thr 0) inchSchcdulo 80 pi c -5 (five) inch outside 
	di GteI' l?Y 3 (throa) in,J inside diamatcro 
	2 (tlo) Lch ,,:J e ul (JO pip=t -3-5/8 (t' cu ad fivc-eighUls) inch outsid diameter by 2 (tyo) in h i_sidG d.iam t '. 
	2 (two) inchSc eduli:J 40 ; ipe -3-5/8 (-Lhr"c and fi.v ,-eighths) :Lnc h outsicl diamotcr by 2-1/8 (t\1m and onc-oi hth) ir..ch.insido diameter'" 
	1-1/2 on nJ ono-half) inc1 Gctndule p c­
	2-7/8. (tHO ".rd soven-ci hths) inch outside cHam .ter by 
	I-S/8. ( ne and fivc-oig ths) inc ins ide d' au)otcr 0 
	(dd). Bolts !.tnd '~uts -Shall be caro n stee:l conforming to ASni Specificntion A307-5'2T, Grade B. 
	(ce) prlAlsuro -1500 (rift ::..:n hum rod) ,ounds r sq " • _' ch gag':, at 70 (sov nt") d grot:: r n! 'it" 
	(ff) est pressuro -2250 (hI thOt~d .0 1m.' fifty) pounds ~l:r sqUa:l'~ inch at 70 ('-'vollty, l.Lr, '8 F' runhit J~ d\":\ 1 ie 
	(b). fockot S~2rting 
	Fuel. .rid Oxidant 
	(1). 
	(1). 
	(1). 
	Pipe, fitti -3/14 (thr o-fcu!'ths) inch, Schodul': 40, 304 inl SG st 01. 

	(2). 
	(2). 
	Tubin -1/2 (on ,-h If) inch utsid diamotor b•. 0065 (sixt;Y'-I'ivG thou.:.an, ths) inch ,vall, 304 stainlcs" stoel. 

	(3). 
	(3). 
	-lroad joints -see Item 4-01 (c). 


	4-5' 
	Artifact
	SEC'f. O,~ IV 
	(h). 
	(h). 
	(h). 
	1(Jerking press re -250 pounds per square inch gage, fuel ­1800 pounds per square inch gage, oxidant, 

	(5). 
	(5). 
	Test pres31 re -375 pounds pcr square inch gago, hy raulic, fuol • 


	.... 2700 pound:: p8r aquar!::: inch ago il:r1ralllic, oxidant" 
	(c). Imrnursion TarJ<:.Drai~ Fuel and Oxidant 
	(1). 
	(1). 
	(1). 
	Tubing -1-1/2 (one and ono-half) inch typ·J "K" copper watcr­tube and wrought co p I' solder fittings" 

	(2) 
	(2) 
	TiEcad joints -.See Itc~ 4-01 (c). 


	4-·04~ !:!~J~!:!.....2·essurc. Gas Piping: 
	(a). Helium 
	(1). Charging, including h.lium tub" trail(;r 
	(aa). Piping and weld fittings -1 (onB) inch, 3/L~ (three­fourths) inch, Scta Ie 40, 304 stainless steol~ 
	(bb). Flexible hose -I (ono) inch, 3/4 (three-fourt.hs) inch, nCCpTQ~e, wire ruinforcod. 
	(cc). Thread joints -soc Item 4-01 (c)~ 
	(dd). Harking pressure -2400 (twenty-four 'ndr:;d) pounds p~r square inch gagoc 
	(ae). Test pressure -3600 (thirty-six hunQr~d) po .nds 'r square inch gage hydraulic. 
	(2). Rq_t~ (aa) Piping -1 (on) inch, 2 (tHO) inch, Schedule 40, 304 
	stainless steeL. (bb) Thread joints -Soc Item 4-01 (c).. 
	(cc). Flexible hose 2 (two) inch neoprene, wire reinforced. 
	(dd). Working prossur~ ­
	(la). From Grove pressure; r gulator (501) to high pres-suroJ cylinder E.nifold -2400 (h.Tenty-four hundred) pounds p_r square inch gage~ 
	", 
	SE'1'1 'IV (2~) From rove (~Ol) to h '1'~ comprcosor -3 (tlrr·~ hu red) pOunls pCI' squ ru i~ch agoo 1'0 ura raulic ­.;.)_1' S ~11 ..J inch eage ( ~c (Jd) (la) aCov0). (2a) 450 ("01' hGl':cU'Gd fifty) ~ 0 rei ("'.:1' gag" oc ~dd) (2a) a oV")o 
	( ,) . ....t 
	(la) 3600 (thirty-six hundred) pounus 

	(b). 
	(b). 
	(b). 
	(b). 
	HitrogClL...._tll'~ iL 

	(1). 
	(1). 
	(1). 
	Piping and '~'Qld fitt.in s -1 (ono) indo, Sc' I.::du1c 40, 304 stain1iJSs st",olc 

	(2). 
	(2). 
	T e:ad joints -\.: It 'Tn L~-Ol (eL, 

	(J). 24 ,J (b18nty-four hundr.....;d) rOtl ds p l' guo 
	(J). 24 ,J (b18nty-four hundr.....;d) rOtl ds p l' guo 
	Artifact


	(4). 
	(4). 
	Tost pressure: -36~.0 (tt'.irty-six hundrud) ?oundQ ()r square inGh gagc o 



	(e). 
	(e). 
	Jistribution Eanifo1d 


	(1). our)) 3 ( 
	40,304 st,' 1ctor by 17 (suv'nt un)

	0'0. Soc; 1(on 55 at 01; 
	(2). '1.Jc1ding -1 (on-.;) n h r;;ttlrn .Lad",r to tSC J (U 
	t. us nd) p d)C st.ain18i:Js, 1.J'1 sockut 1(; 1, ,;ro","~S . nd sooket-r; _:ld v IVGs; 2 (h70) inoh L nifolcis :c u·· B::> ,-~; Ie
	h. 
	v lvo 
	0 
	(3) hread join~s. -ee .;om ~-Ol ). 
	(b). l;Jorking pr,uu .1:'0 -2400 (hmnty-i'our hundr0d) po 11 S ~r sLium inch g' c" 
	-300 't l ty-six. hun d) .. u::is l' squaro 
	~ec), 
	(5) 
	'ping 
	(1). FUl.'l system ( raidng GE-101647) 1'1'.. , .stribution man:Lf.L to, nd including ~uol pit~ 
	4-7 
	G 
	4-8 
	SECTI. il IV 
	(aa). Piping and wel fittings -h ( our) inch, 3 (throe) inch, 2 (two) inch, Schedule 80, anr 1-1/2 (ono Clnd ono-half) in Schedule-40, cxtra-loH carbon 30!-l-staLn­loss steel.. 
	(bb). Floxib18 hosu -1-1/4 (on and nL-fo~rt;) .. diam tor, 316 stainless st ~ ,fl_A·"..J-.~ u,. braided, ~it 316 stainless steel stu';) Jncls.. drawing No. CD-I01652).. 
	(cc). Gaskets -Flat tJ~o of unfilled teflon 3/32 (thr00 tllirty-saconds) inch thick~ 
	3 (three) inc Schedulo 80 pipJ -five (5) inch outsidE) diameter by 3 (three) inch insi diametor. 
	2 (bvo) inch Schedule 80 pipo -3-5/8 (thr\,Ji.; and fivc­eighths) inch outside diamc:tur b~r 2 (tvJO) inc. insi(':e c 
	diameter

	2 (two) inch Schr;dulc 40 pipe -3-5/8 (thrE)8 and fivc­ighths) inch outside diametor by 2-·1/8 (two and ono­ighth) i. ' inside dinM'~+~'~ 
	1-1/2 (on and nc-half) inch Schedule 40 ipo -2-7/8 (tvm <?-nd seven ir;hths) inch outside diam..:tor by 1-5/8 (on0 dr.,j five eighths) inside' di"meter.. 
	(dd). Bolts and l'!uts -Shall be carbon stoel conforrnin te j'lST~·j Specification J.i.307-52~l', Grade Eo 
	( ). Thr aded joints -Sec It~m h-Ol (c). 
	(ff). T: orking p ssure: -2400 (hlOnty-four hun red) pomrls pr s~uarc inch gagc~ 
	( ,). Tost prossure -3600 (thirty-six hundrl:d) po l:xls' pur sqnare inch .:a ... hydra1,,'lic... 
	(2). Oxid t s;ystcrn ( rilwing CE-I016 5) from distr'bution manifold to, and inclu in? ,xi ant pitg 
	(aa). Piping and wc-ld fittingG -3 (thr(;o) inch, 2 (t\vo) inch, Schedule 80, and 1-1/2 (ono and one-half) ir.ch Schedule 40, extra-lO\ol caraon 30h sinless steel, 
	(bb). Floxible hose -1-1/4 (0.10 and onc-fourth) inch inside diw.eter, 316 stainless stoJ 1 fl 'xiblo hose, double­braided, Hit! 316 stainless steol stub ends. (See draHing -101652)~ 
	Artifact
	Gask ts -Ftc ~. r ja k)L d asbestos fillad, full 
	dou.ble s 1 t c: '.1' on tetallic Gask t E) ~pany, 
	Alcron, Ohio, rp FDS, 01' app oved oqual~ 
	:3 (thr~e) i lch ptpe -G t2.1og 
	Artifact
	2 (two) inch pipo -Catalog [\0 .. 31h (2 x :;-5/8) 
	1-1/2. (ono -n' one-half) inch pip~ -Catalo~ N • 271 (1-0/8 x 2-7/ ) 
	(~d) Pol sand t ut8 -Bolts aUG .i tic sta' I]SS ~ ~l to AS n A)' O-~2'J rTt. shall Dc aust, fLitic stainl's8 steel tTj As~r''1 Spec'; 'ication A-191..., Grade OF ~ A . lybdonum di. u1r-'de t 0 of lubricant shall bu used on bol't throads and on th load boaring surfaco f the nut to prev n. gallin (If the tlroe.ds and n:.tt slJrfacea 
	( ). Thr ad joints -S ItcmL...Ol (c). 
	(f.f). '·jerking pr's::mru -2400 (tvlLmty-four hundred) p uncts 'c:r SqUElI'8 inch gage o 
	('g). Test r r..ssur 3600 (thirty six hundred) pounds pOl' SqUOT il:ch g'tgo hydra " c. 
	Grado 
	Figure
	'C.' 1( '. ."" lil/~c' d
	~::"RH Svb-. 0,,:/ 6.n E-I01656)1.' I. 
	(1) 

	as.). Fipin nd fittinc;s -L (feur), 3 (tb.roG), 2 (J~HO) r~nd 1 (ana) , h SchodlJ.lc 40, Job ,,101 .cd or "u8mlc:ss stainl S" t.to 1" 
	(bb) 
	(onc-f urth) inch >. ,031 (tl !' ,;t-one ;;1all st.aln c .' 0.::1.. 
	Artifact

	(cc) Tubing fitt::"n s -r'uo flarclcs s stainlt:s uul.. (dd) Thl'()ad joints -See Ikm 4-01 (c).. (uc) 1 rkin. 
	,0 (~tv :. undr(~d) pounds pCI' squar· 
	Artifact
	.s 

	(if). Test P'05S ira -750 (fJcvun h dred fifty) pounds pcr S~larc inch, hydraulic. 
	2. -9 
	4-10. 
	S~~C:TL rJ J 
	(2). Oxidant (DrffiJings CD-I01653, CE-ll1654 and CE-I01G56) 
	(aa). Piping and fittings -3 (thr(Jo), 2 (two) 8.nd . (one, i.ncf'lC)ehcdul" 4 J 304 Held_d or sunless staLl-css steel.., 
	(ho). Tubing -2 (~wo), 1-1/4 ( .d 0110-£ urth) (throe-fourths) i~ch typ;J co \".1' Iv'at",I' ubl,.l. 
	(cc). Fittings -wrought copper soldoI' and ilFCO f larJl,Jss stainloss stool. 
	(del). Thro d joints ~ Sec Itom 4-01 (e). 
	(CJ). Fl~xi.ble hOR oxic'>nt systo ,1 I (ono) inch nominO'.1, single.. braid, s ainless st~ flexiblc hoso~ 
	(ff) orkin::; prcssur 
	(la). FtLrge linGs ",; 500 ,(fivo' hundrod)pounds pur square::: inch" 
	(2a). Vent lin -~. (fiv.... hundred) pounds p..... r squaro inch. 
	(Ja). Isol tion pressure relit.;f lines -sa. s line. in which upstream cOIIDeCt ·.on is madco 
	C,,). Test prcsslU'c -1-1/2 (one and one-,half) times working prossure, hydr'aulically.. 
	4-05. Scr-ricu Piping: 
	(a). Pilot prcssur Src:n'rings CE-I01650 and GI::-I016S1) 
	(1). 
	(1). 
	(1). 
	Piping and fittin13S -1 (ono) . d 1/4 (onu-fourth) inch Schodule 40, 301~ stainloss st (;L. 

	(2). 
	(2). 
	Tubing -1/2 (ono-hGlf) and 3/8 (thr0u-cighths) incb. 

	(J). 
	(J). 
	Tubing fittings -r a flaJ:'.;;loss st.ainloss steeL 

	(h). 
	(h). 
	Thread joints -Sc~ ILm 4-01 (c)" 

	(5). 
	(5). 
	Hcrking pressuro ­(aa) to pr'::;.3 ,urc I' l<'.tors in all br' enos. 


	Artifact
	(b) from regulator (600). -15 psig. 
	SECTIGtr IV 
	SECTIGtr IV 

	(cc) from regulators (601) .and (602) 150 psigv (dd) from rv ulator '(60S) 15 psig. 
	from r,"'gula r (614 ) 35 ps~gl" (if) froQ 1'0 ul.tor ((So) 151"lO psif:~ (gg) from r\:'f!ulator (';51) 15 psi~. (hh) fro, 1'-1 tor (652) 5 jsiGo 
	-

	(ii) from 1'0 ulator (657). 35 ;lsi . 
	(6). ·st pressuro -hydrauli~ 1...:l/2(c:l~ and 0 .-)-.alf) tt-,'S c 
	Harking pr8ssurc

	(b). 
	(b). 
	(b). 
	(b). 
	Helium Scrvic0 C'lI'8.1ving CE-I01649) 

	(1). 
	(1). 
	(1). 
	Pi ing and fittings -1 (on8) inch, 3/4 (tb.roo-fourths) irlChSch~d Ie )~O, 304 tainloss sto\Jl; 3/8 (threc-ci-hths) br<lss, or stainless (JoL) nippl~~s". 
	J 


	(2). 
	(2). 
	Thread joints -..\;e ItelTI L-01 (c). 

	(J). 
	(J). 
	1(Jorking prossure -2400 (twenty-four hundrod) pounds pCI' squaro inch a!:{; .. 

	(4). 
	(4). 
	T0st .. ros~'uro -3600 (thirty-six hur.drod) pounds .Jr squaro 0 
	inch gage, 7 'ret lie




	(c). 
	(c). 
	('arbon Di?xjd.:: (DraWing C '-101649) 


	(1). -iping -1 (ono) incb,. 3/4 (throo-fourths) inch SchedulJ 80 black iren. 
	1 

	ittings -00 (bow I:.:.ous;:.nd) Dun n ablQ pl~c.. iron. 
	(3). Thread jo:Ln~s -S' Itom 4-01 (c). 
	(4). 
	(4). 
	(4). 
	T:orking pros.UTe -1000. (ono t:10usand) pounds 1)',;1' 8l.! 1'0 inch gc. 

	(5). 
	(5). 
	T· st prossure -1 (f':'~ .un hunj 0) pou~d'-' per '" U. c incb g .ge,. hydr;;tulic" 


	4-06 . IdiI}g: 
	(a). /~ll -t-.T • din of -:.ust::mitic stainless f3tcul and carton steel pipe joi.nts shall be performed by the inort gas (heliuru or argon) metal arc \>J;lding process in S Jrict accordanco Hith th.J ASA Codu for PrUSSllrL.; Piping B3101-1951J Section 6, ~hapters Gnd 5. 
	4.,. 11 
	4-12. 
	4-12. 
	SEC' rot IV 
	(b). 
	(b). 
	(b). 
	;'11 butt-':rolded pipe joints of austGni'~'c st~inlcss sL 1 a.nd carbon steel shall bo made' ith the liE uuld insert procass£rcos Corporation, 1 00 S. 50th Str'ct, Phi elphia 43, Fan ,sylvania, in stri t accordance "lith rnanufacturc:rs ins't,ru,;.L ·ons. 
	ll 


	(c). 
	(c). 
	ch Holding procedure t.lat is fello:: d in construction iw.ll b::l q' lifi in accordancu ;"Iith i SHE Boilo '! . Press 1,--V ....1 (; c.­Section IX, 1952, and thi" proce ure S iall e reC0r, ed i.n d ta'l o 
	by the contractor


	(d). 
	(d). 
	In addition to the above lidding procedure tests Charv' iJrljJact tests at minus 320 (three hundred tvmnty) 8 rces Fa;:Jrenilei'~j of samples of type 3h7 '''eld pipe jointo I.qn e ·:ith the pro.ofied r procedure 1 1 e performed .d certifi.ed by an inr.:eI'endent laborat rtJ in strict accordance Hitl the '.A· Boiler and Fre ure Ves3el CoJe, 1952 Eition, Secticn VIII, aragraph tIG··S ~ 'fests sh 11 c ar the weld zone, heat affected zone adja8ent to '-reld and parent metaL The minirr.um value of Ghapry irr.pac
	t 
	,-,el'lin 


	(e). 
	(e). 
	All welders shall be required to pass the operator qualification tests presc~ibed in the p~.~ Boiler and Pressure Vessel Code, uection IX19-520 
	s 


	(f). 
	(f). 
	No stress-relief heat treatment shall be sed on stainless steel welded pipe joints. 

	(g). 
	(g). 
	All pipe, fittingsvalves and other accessories to be T;Ielded into the piping systems shall be cleaned free of all paint, oil, hydroca~bon solvents, rust, dirt, sla ml scale on all surfaces Q 
	J 
	before' eing ali.:;ned in [-osition for vIelding


	(h). 
	(h). 
	(h). 
	0 weldin' of any kind shall be d cne .hen '0 se metal .L e __ rature is below (~ero) ::leo ees Fahrenheit. at tell.peratures bet\-.Teen 

	o (zero) degre8s Fabrenheit and 32 (thirty-t,lO) de~reGS l'2(renheit the surface of all areas Hithin 3 (tr.rce) inches of' t' e ~oint \,ilere a \o.T8,1 i to be st ..,"ted$ shall be h d to 1.1. tell. era' u__ L i.' at least 6 (sixty) degrees F< breuhe it .fore ~'Je 11 ~ f:,i sa' rt l~c 'He .. ng hall be ne en suri' G adjac!;;;nt t~ "'e1r . are covered 1-iith ice. ·.feld 'ng shall not e carried on . cle~o t weather unless adequate rctection is providod. 

	(i). 
	(i). 
	Tile Co"tracting Officer reserves the rieht to use any and all tools of inspection to in ure hat qualitYJ including soundness and strength of \olelds is in accord oe with tJl€S8 specifications~ Radio aphic inspection will e us d J the Contracti4 Officer t::> the ext t c' .'idered necessary< Poro ,y'n excess of that s:10wn on the o;'l.:,.;ity charts cf the 1. Boiler nd FreGsure Vessel Code, 1952 ' ition, Section V~ I, P~ges 133 throu h 137 inclusive, Hill be cause for rejection. Rejected Hork shall be remove

	(n). 
	(n). 
	All ,.01 '81' jail t, on co POl' Hater tube and brass pipe shal be e without e use a flux., Exccp as noted I! 1 st 'toe ~ 23


	Figure
	0 
	sil. r:-orazin TO II, 11 State 1.eldin Alloy Co pa!w, .f! i\fe Plaj_ns, 
	l

	NOH Y r'k, s all be us . in strict c.ccord"LI1cc u' th lrl"'rl' '~'ac "urcr f s 
	in . ctions. 
	(b). Copper water tUb8 ends Wld \,~ought op er i t-Ling sod:\:lt s all be polished with t '01 Hool, de re.as d ',vith t~ir'.J.~ore flylun and r. 'ped cir:y I,!'·t an· cott.on wast C1 • C joint should '('n be mads up i ~edi~t 
	(c). .Hl copper 1.-ater t 10', fittings, v Ives lrld accQssorie ~1 11 be clenn d fre'c of fore :1' atte', oil ami gT'83Se prior to joint pI' ationsr; 
	'I Valves and Miscellen ous A~cessorics: 
	4-,0, 

	(a). All valves and . C contract r shall be order d fron tt.e all mac ,i ~e _ubricants, r ~t gr~ns s and oils~ Such equip crtt sh2.11 Y tho Contracting C,fficer prior to 
	rev t tve, co t. -e subject to inspe i 1S"', 11"tionJ , nd-s gs,f'l.e io .1 be degreased

	d. cleaned, if n cessa:J:'1, by t. e contraotor, nt the option of t e Contracting Offic'Jr~ 
	(b). An~in Valvo -I m 343, 3ee V Ive Schedule, ~ra~in CC~lOl661o 
	(1) 
	(1) 
	(1) 
	ody -Type "1.7 stainless steel.. 

	(2). 
	(2). 
	Seat -Anneal d olec ol~rt,ic Cal ,rsealed \vith tin latGd doa' seft c emical lead f:c.inL g,J.sJ"ots for bub Ie tight S!lUt off0 
	J 
	1 


	(4). 
	(4). 
	Op'r' tor -' nin pncurfl tic cylinciGr compl.:"t, ,,' t sol ·noid v,.lvo it81i~ '611)~ 

	(J). 
	(J). 
	Plug ar:d stem -qu' C,( 0; ning plug or on-,o 'f :rvj,Cij of 1 rp 3' 7 sta'less ,steel, stam of t.rpa}4. stainl -ss sol, s ,g' L e f bra, S, 


	(c). ,\nnin valves -Items (410), (422) and (423) .. So, V21vo Schedule ce· 01663. 
	(1). Boy -Typ -'!: or 316 stlinless s' e1 ( 1. it·,'lS). 
	2) Se<>t -Typo ,"1 s'nl'ss st ~l (all it8ms), 
	(3). Plug <".:nd " em -I "fiB (422) S ,0(423) quick' oP' ning double plugs JOr)r~J-off-v(:nt servico o T;y'P 316 s-tainless steel plug; stell'. d Gte ,1 guides. Item 41. porcentagr.~ .t~ype plug 
	'.th. a rloH coeffici.Jnt of FJpprOxiTllately 460 0 (forty-six) .. ug, stem an ",t guide sh 11 be of t~/pe 316 stainless steeL. 
	4-13 

	4-lh. 
	4-lh. 
	4-lh. 
	SFcr.rm! V 

	(4). Operator -Itoms (h22) and (423) -Annin pncmnatic cylir:d r with 501cnoid valve:: itoms (662) and (663)0 Shall O€l spring closed} air to opcm, capable of oponi.n'" ~'Iith full ljCO (fifteen hundr3d) pounJs per square i cb iff...:rC:ilti ~'.C!'OSs valv(;" The maxirrll.1.J11 pressurE;! reqnired to actua l: t alvl;;: shall not OXCGGd 150 (one hundrod fifty) pounds DCI' square inch gaB, The time I' nil' d to f II str:) ~ tLL. va va ...,' all n Gxceed 3 (thrl1€) S conds usin~ dry nit.rog81~l as tiL actuating
	inch gage 
	flu1d

	(d). 
	(d). 
	(d). 
	.\l stainless steel valv()s and safety -ads in item 300 sGrib's except it illS (333),034), (38) e.nd C39) shall bo of t.o 3h7 stc.inless steeL Items (33), (33h),C338) Pend (339) shall bD of type 304 or 31~7 stainless steel. 

	(e). 
	(e). 
	All stainless stool valvus and safd::r hU[l.ds in item !.IC!O s l~ies shall beof t _G301.!. or 347 st~· nIcss steelo 
	J



	1~-09. Pre~~suro Testing, Cloaning ~nd LC.:ak .. ;.;c~inl3:: 
	(a). GBncral 
	Theso 0pGrntions shall be performed by tlla contractor, using lUS 
	0\\'0 pursonn(,l, materia:Ls and Gquipmcnt~ eN lifiod GovcrrllrtGnt 
	personnol Hill be present to observe, vis 2nd inspect all 
	0 Ti18 liquid o:h,ygcn : n. litj,uid nitrogen storage tanles shall bo omit'L'd fron tho thre.:o .' rations :ond t fuol 2.nd 
	thrc0 cpoI'ations

	oxi ant irrmersion tanks 8.al1 be omitt fro the prossure testing 
	and cleaning. The fuel irn.r.:.crsion tan!~ shall be testod for l(;aks 
	Hith ,"ate.£' and the vern ent ",JUl leak test tho oxidMt immersion tanke 
	(b). Pressure Tas izy: 
	All piping, tubi g,. tank e, equipment and their joints or connections d.escribed in theso sf8cifications arc to be hydralllically 
	Sect
	Artifact
	srCTION IV 
	Artifact
	pr,:':::; u ,stud for moe nj>c?ll 8trnng'h "nd noSH ".1 lcal~so ',1"10 t~ut prCRsur()~ for va ious s0ction.. of t· \::i pi,i, g systJirlS a.ro des rj,bo hEJrein.. 8uita 1_ C" t; 's to b.. SOC ion roq . rin a d.-ffr-'Yl.,;nt tos" rc.Ss 
	ir in UIU section b in~ tested prior to p:c~,,/-c. lI. minilT. In 0 5 (foo 0) minutes erad 11~r rap ly th test :'SGur J;' ';111icll shl'.ll lnl' 'm of 5 (:i'ive) minutGS. hhill.! t. ~ test th, C1lntract .r sh 11 Vi plly inop.!ct "'~c t~d "'"" for Healrn .rj" or lea..! ~ the contractor shall b'" responsibl"1 for proper steps to corr c :.. a llt o!:' fs.brication or instaLlation" 
	Artifact
	.s f' dirt, no s1 be:: romovud 
	intorior of all described ications. _tod 

	ns rGg: r in us:in... the trichlo .. (d) L~ak CIKlckim':. 
	Sect
	Artifact
	Eacl section of all roGlwt plpln f des'Yi'o_d in theso spccific3.tions 81 11 p (:8 u:r iz.c , using t,:'o contractor I B holium to one-half
	t 
	(1/2) .' c statod -;':ork . g pre ~ 'C ':H" all £1 gc, .' 1 cd, so d'TOd an~ tl cado joints and scaled plmit sJ £'1 :>::ib elias> nd ther s nrc s of lo"cks s '0.1 b swab L r q .'. ~;li th l..;k-Tce 
	cl tioo C1v,,'..i abl\,; fr m .., i n bOl leal) Inc., 45 Rockcfc'11cr Pl' z , Je;,1 York 20, ~~.:W Yorko The: contractor shall be responsible for ropairs of 10.5 ltin~ from f:1ulty fabricat5,on inst,~ll "bion. 
	or 


	4-15. 
	4-15. 
	4-15. 
	4 ... 3,.6. 
	S..<C"'JO!'·} IV. 

	(c). All pipo, fittings, or <1ccEJssorios furnishod b;y tho C ntrnctor, lvhich 10H leaks r other dcfocts duri~1lf t\.:sts, sh;:.llIY' ru l',cud or rc-p2.ir,.. d prQ1nptly "-'.t th' eontr",-ctor t s.:1 ~n Co 
	4-l0~ ~)upports and Hanr;crs: 
	(Ll.). Except <,8 noted in till. $·cific'" ions.d.: contI' tor sh21l provide 11 n,:;cC'ssar;j supports .",nd hang 'rs fo~ .. quip\Hmt, piping and aceeGsorics as d"tail d on th10 dr "rin~D, 
	(b). All stoel pipe supports and h::U1gers sha.ll bo paint d~lith one (1) prim r eo.:'.t of Rust-:-01 um No" 769 DarJpproof Prim I' or f lly oqu8.1, and 0~1() (1) f ',nish coat of Rust-Ol.·um Fa. 7L~O' Beady 1ixQd Aluminum LL" or fully oqu.'ll,) ". 






