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Generul Contra ctor s For 
Altitude 'Wine Tu:·.nel a ::d Ice T·un ,:. el 

Ice Tunnel Specifica tion No. 1 - Sep t . 21, 1942 

-1icverti s enent 

2i ds for t t e hea t ex chanfer equ i nme nt f or t ~e Cleve l end , 
Ohio Ice TunD.e l wi _l oe r e ceived a t t h e F: Pld Offi ce . N.A.C . A. ­
A.E .R.L . , Hr cuk~ar k ~ Gr ay ton Roe i s, Cl eveland , Chi o; of the 
Pitts~urgh-Des ~o i ne s 3 t AeJ Coona ~Y , Seu t effiber ~5 , 1~42 . 1he 
right i s r eser vef t o r e j ~c t any or eJl ~l f s or co awer d cGn­
tract to t he c :.. ef.er ltose 7;ro·~,o s i tio:·. i.s , i n t1-:e 00i nion of' the 
generel cor t r 2ct or ar:c. t :1e N. A. C . .c, . _ _-)s t : p,vor 8 ::-, l e to t hs r:1it e( 
States gov ernm en t . 

1. Descriotio D. of :?r_fjs3 ct_ 

(A) 'I''r-:1..1.~8 8'"° C.; f •,.. ,., t; o n COV 0 r c t 1-, - ro e:•t -\1, ;:;.r, o •·~- !:: of i. e - .... ~ -· "- J.v (. ~ s, C - • C , I., - • ! . • • ,.u, , -u . 

t:atior:.a l iid.vi sory Co~ ... :itt s e for J,e r on2 u t :.cs f or fu r n5.s1: L12· 
f . o . b ., ca.rs ::.~ er ea , Ot .i o e.Jl of t r'.e ;--;c- ces sc,r y e r ui"Jrns nt; c1.e ­
signs a.nc1 st: ·.·ol i es f or ins t a l lBt io:1 !-~ ,_. ot h ers f er t he hea t 
exche~ger for · an Ice Tun :1e~ , t o ~e o~;rat ef in conjunction with 
the r efri ge r a ti on equ i :--men ·i.; of t he Al ti t u( e i,;j i nc.. Tun~el , whi ch 
will nro~uc e a s ucti on pr es sur e corr es~on6i ~g to a t emperat ur e 
of - St,0? ., a t tr..e no j_nt o f' at t 2- chr::~ n -+:; of the I ce Tunne J. sucti. oi1 
lin es to the Altitude ~ i nd Tunnel suc t i on l i n?s . Tho hea~ ex­
changer f or th E- tun:- eJ. s:::aJ. l ce 6. e s L ~.Lec 0 ~, t ~'1e b i Cc -::. r so E S t o 
give t Le .:: rs t ·:-) os si b1 ,: De r for :£1a:-!C (· u::r· er tJ~e cs,1-:'.it i u:-,s i11 t he 
tunnel a n~ ~Fsting t h t p erfor ~a~ c6 r .-a ~i r ~Pf ~ ~3 . Th~ s i z t of 
t he co ils , numb er of t u ::.,,:s , and r:um1J 1:.,r of :1:·· :'..r.s ;-, .::-. r i nch , etc., 
shal l be uro corti c~et s o ~s t c ~ ~ r~ i ~ a ma~i ~urn t i~a of t unne l 
oner e t ion ·oe for e the ce, i ls h eve iced. t o t h .:: ·,::, oi::t wi:J.::'r e t ~:e 
maxim1~ all ova j l c· or 9s sur ~ dr ou i s at~e i ns: a t c~e m~xi mus a i r 

. .,_ y • rr1.-."' ~ ,. --. · rf \.,,"r-_· ; . ! -- c,..,,.,c _ --:: ; ih ' cl- - , . ; 1 ; oe . ..... u -_'._ .,.,_.,r- ·_ c f ., __ -- • · c · a t 
PXchanger shall ~~ a3 t abu-Rt ed b f lo ~=-
Veloc l L, "- l -u : - ,. , . ... . ..1. · · , . --- ... · r -.-·, L ~ - _ t,-, . , --

Number of tons nf r e frj_ g-2 r -
e.ti an l ; -00 
Re""1 ri r· ::: r~t• o.,, .., t. "· C - J.~ s /s t er;1 D~r ~ct 2xu2nsion of Fr eo n-

1.~ l,•i t ::.. ,- x c 2ss c f :.i qu:':. c.1/ar:d 
f ·· -")0. 'JU · ,, . . 

Sucti on t em~er a tur c a t Coil - 60° F. 
Lea v i :W air t erirw r a t ' ,'.Y' F' - 4JO "j' 

2 C) : - 2 11 2 6 1 2 11 Siz e cf t u~~~ l e t ex:hongar W i C'.. ~ £. - tL . .- , _ 
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Maximum tunn~l a ir v elocit y 
at ex chD nt:·er 1 500 1 DfT minut"; 
{eximum 2cllo•,rpbl <: ~r r: esur _::­

311 dro-o throug·h rx chs.:1ger s,,rat er 
Tu~~s l ~r Fes ur : st cxc~a~g~r A t mos -rJ1:.f r i c 

Defrosting to b6 a ccomuli shr d b y hot rcfri ger &nt gas . 

Coils t o br so drsign(d thet th2 ·v ari&tion of ri r t f mn2 r ~­
tur ~ ov f r t ~ P tun ~~l cross - s ?cti0n ~ownstrsam of t ~e co i l shall 
n o t ce- gr :: c t e r t :b..an thf vc:r i c:tion i n t cm1x -r 2 t ur~: ovt:-r- t:1r tun :1 .:· l 
cross -s ecti on unstr 2a~ of t h e coil . 

Coil s t o bf dssign f ( f or oD . r ~tio~ ov : r t h s r~~gf from 
maximum lo rd to t En J : r c Ent of m9ximum load . 

2. Scone 

7 '·- t -- "" 'l"C-8 .. -(A) ~:l--1 ~3 ~ J. t; (. Q "1 1 ' • l. - · ..-:,... ~ l_ ~ · .L ~l ~ ~,:. ~ "'01' .1. ~ .. .:::1. ~ "' · -- ,1._;_ ..L CO.,., ... r · ct \..,; .:._(.. J.. 1 rc' 1
L.~ 1 .... · ..!... s ' L.., " ;. ""~ t 

ial , ( 2sigr:.s , dr a 1·!in[s anc_ inforn--etiun fo:c furn \ shing f . o . t ., 
•)·· c 1.. 01 

.1. · ..... ~-.- 1 L ·· c;--, .-,•1e,- r _ 'C''mnl ·'·cc C'"'rs .._,t...: F-~ r a , 11 0 ~-1 Tc.J.. ~ -_. Tun · . :., . },.1.J.. ( , ,.c. ~ cl-. .1...:. (_ ~1 ... t.:_ v , ~n 1 b ,, v .. .1. _ L,c o . cd ;;,-

and SD t isfa ctory ~ann - r, i n strict 2 c cor i2 ~cc w~th t hr e rawings 
end suc ci fica t\ c~s h ,· r ~inef t r r l i st0~ , fort~~ ?'.at io~e l a(visory 
Committ Ee for Af r o~autics . 

( B) T1, ·, '"" on t-r .. c. ,:- ,.,,,, s1~,-11 T"""' '" : ",.,, ·.-, o··- , .,, ,· .c- r ..... ,,, ,.·n o,,. i,: ,."' -.ks _t; V •• -..; • ..,I V • - · -C: - . . ... i,,A.L ,. ,1.~),.1 .... , •• L, - ~' , 1 , l, .1. ,;._ . • 

after t h ~ Cny of aw2rf of ccn t r ~ct , fin ~l r n( c Jrtifi ~~ cor r s c t 
dr2winls of ~ i o i ~2 ~ ccui ~m:· n t l Ryout 1 2n~ ~r Rt- ~x ch~~g cr os 
dfsc:cib e:0. h cr fe.ft cr . 'l':r:.is L"";forrn 2 ti ~m is to :::!1 , l:: l P ·~1,. : tunne l 
structure cont r ;:;ct t o proc . 0,d. to com".)JJ ti on with t l:2 l ee s t C.r. l a? . 

( C) TL.e contra ctor SI,.al l fur r: i s h el J_ J., i -oc , f niring, su:o­
rJort s , cxryc.1nsion j oints , v o.lvc s , ,:1c. f i tti:'1:?" S f:..0 or.1 t ~:.. f h0'' t ex­
changer c oil s to tl:e Doi nt.3 r.t Fhi ch c:on,: ~ r,t i e:1 e r e ,:,, Lt: .,rj th 
the r ef r ig e r a ti on sys~ r: m '.J i p in g for -~~·" ,~ A ~ ,;itu ·.7-:: WinL7:_ TL11F l 
and shall fin i sh 1,,: i thin six ( 6 ) vcckd , ft , :" [' 1·:.:1r(_ of IJOnt:r ::-. ct 
a do t Dil Di u ing l r yout so c omp L · t r t ~ .. :-· t wi-~hout c:· cc,_i ·cior.ti l o.r c11,,-.. 
ing the 1J i p ir!g D8Y b,: ·1::rop r rly ir. s t 0 1~.r d. o _:· ct !.: --rs . 

( D) Th,: coi ls c.r e t0 be of t }:·: tµb ,:.: rr~c".. ·.)·: Pt -':' fin ·c.:·~) f:. 
1.vi th s ithrr t h r e -- or :our finE p : r i :-: d: c: cl. or . .- ·:~ ,'. [, t sr ct .! ;n of 
both t}: c t hres fin ·1.y :..~ inc:1 E'..nd- tL~f f ou r :.'.' L ,s --F~ ' inch s l: a 2. 1 be 
manufacture~ an1 t6s t f & by t~f contr l: ~tor ~nth~ Dr rs ance of~~ 
N2 tiona l Adviso:t'Y Co:1Ei1i tt e c f'or 1-.c.ro :"'.t: uti c s sr16 i.i1c er , c,no. che 
right is r ~servad to ~cc cpt e ither . ~os t Jf t e Jts to be includ-
e~ in the ccntr~ctors pro~osel . 

',-, ) rn,.,_ 
\l!. .1.11e cont r :::i c tor :;, ::; to c:i:r·c.s '." ::·11 ::f C:·,n:::: :::-:y -1e.ter:.2,l 

i mmedi? t ely v..ft s:r Bwnrc. of contrE'ct , .'. nc.. b ,,r'or .-, -,~l: e t2s t : "' 
mode. 
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(F) The following drawingi a r e h ereby ri1ad e a part of these 
specifications :-

Dr a1,ring No . Title 
I . T. 100 Plan 
A. D. 167" Plot Plan 
A.D. 150 , 1~1 , 161 , &1 6~ Ice Tunne l 

3. TiEc of Compl etion 

(A) The time of compl e ti on of t r_is Ice Tunne l proj ect i s 
for National Def ense reasons of the highe st urgen cy . ERch bid­
der shall , therefore , state for each i tem or g r oun of items th e 
numb er of 6.ey s £Ster nward of contra ct in whicl:. he wilJ. agr ee to 
make shipmen t ~ It is the intention of t he government to compl ~te 
t hi s contr~ct by April 1 , 1943 , and bidders should, t hc r c;or e , 
quote on t ?pe s of equ:i.pme nt wh~. ch wi LL be avail abl e f or s r..:'..pment 
in time to be i ns talled by the above :~.a te . 

( B ) The hea t ex chr:.~!.gor contr a0-':;or sha lJ. :rncp t he gener al 
contractor inforoed as t o the pr og re s s of the work and the pro­
bable shipping da t e of t he v~ri ous it eos or gr oups of items . · 
If , ic the opinion of the contr&cti nJ off ic t r of the N. A. C. A,, 
i t becomes apparent t h~ t any items of Equip~ent will 1o t be 
shioDod by the datas G)e cif i et by t he b i ~dor t h 0 g en2r e l con­
t r a c tor r e s erves the right to canc r l such items and ob t ain them 
elsewher e , cb:: rging t he cos t of 2-ny it ems eo ~Jurchc1sed to the 
r efri ger ation contre ctor , 

4. Prior i ty Rating 

The cont r2 ct for this proj e ct will carry El priority r e. ting 
of AA-3. 

SECTION I I 
GEr~ERAL PROVI ~-, IONS 

1 ~ Snirit and Intent 

It is the snirit and i ntent . of t hese snecificeti ons and 
t h e dravling s formin e; 1)EJ.r t of theiµ , tc- provid e t ha~ the we-; k anc.. 
all parts the r eof shall with the DDrtions sne c..ifi ed to bE:. 
fur nished by others be ful l y comnieted , int~rcc n~e ct ed and pla cel 
in operation , and be s uitabl e in · ev cry resne c t for tne · ,ur,ose 
intended . This specification is , in effect ant. i ~tent , a per­
f ormanc~ type spe ci fi ca tion and as such makes no a ttempt to 
itemize , interconne ct or describ e i n de t ai l t he every pi ec e of 
equipment needed to ins t aJ.l ana_ proi:,crlJ cper E.'·,: 8 '.l ;:ys t er a s 
specified her ein . However , suffi c i e~t de t a il ~s i ncJ.ude; to 
des cribe tr..e n t eds c1nd cer t ain d.efini te cr.,Eora c·_, f: ri s·~j cs uf the 
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system re ques t ed ; co nsequen tly , t h e ev ery de t a il of t ~ i s sp eci ­
fic a tion she.11 b e r lgidly a.dher e6. t o by t he he at ex cha nger con­
tra c t or . It is i n t end ed t r a t the h eE-1 t ex chang er con t r a ct or furn­
ish all equ ipment , l a bor , c a t eri a ls , d e s igns , dr awi ng s and 
i ns tructions , ex cept s uc:1 e. s mRy be sp e cif j_ ca l l y shown on d.r awings 
or s t a ted her e in t o be suppli ed b y o t he r n end shal l d o all work 
which i s des cribed or may r easonabl y t e impli ed t o b e a part of 
t he c cntr a c t , r egar dle s s of whe t h er or not i t ic shown on t he 
dr awings or ment ioned i n t h e specif i ca tions . All work shal l be 
del i vered i n 11.. complete and undamage c. s t ate . The Contr ;:-:. 0ting 
Offi c er wil l Rdvise and cooner a t e i ith th~ c o~t r a c tor in ev er y 
way po s s i b l e t o the enc7. thD. t t he prog r ess c f t he wor k may b e 
expedit ed and. t t .. a t t l:e wor k as a whol e may be c~c."'. t i s f c.c t or i ly 
compl e t e d. ; e.nd i t i s expe c ted th9. t t he he e.t ex clianger con'cract or 
1, ill f a cil i t 8 t e 2nd r e cr i proca t e s-u ch 2.dv i se a nt cooper a tl c- n . . , 

2 . Tb e Ter n- s 11 Contra ctinv 0fficer 11 
.. :'Gov er nme nt; 11 

, 
11 Contr ,· 5--: tor 11 

a nd "Gen er al Contra c tor-~ 

(A) The t erm II Contr r- ct i nf Off: c e r 11 ns us ea her e in sh a.11 
i ncl ud e the Contre c t i~g Off icer of tl£ Nati c nal Advi sory Com­
mi t t ee f or Ae r on au t i c s or :.: i s duly at:thorized r epr e s entatj_v e . 
The ter m uD.s d ir e ct e cl.. I ; a s u s ed he r ein ahn.11 be int er pretec. to 
mean a s di r e ct ed by tt 2 Cor: t r nct i ng Ot. f icer or ~. i s a.u l y av. thor­
i zed repr e sent a tiv es . 

II gov ern;:nent II ( B) The t erm as used :ter e i n snalJ. r ef er t o 
t h e liCont r.s.c t i ng 0ffi c er 11 of t he Na. ti cne.l Ad.v ioc r y Commi tt ee for 
Ae r onautics or h i s duly author ized r epr ese~t a tiv e . 

(C) The ter rn uc ontr a c tor 11 e.s used h ere in sha l l r ef er t o 
t he Cont r a ct or f or t he S) e cif ic i t em in ques t i on , or ~is duly 
authoriz ed r e9r eG en t a tiv e . 

( D ) Th e t er m 11 Gener al Cont r a c 1, cr 11 
c1. 2 u o r;C h ert:i n st.all 

re f er t o t he Pi t tsbur gh- De s Moi n eG St ~el Oompac; or to t h e i r 
dul y aut hori zed r 6p r e s ente.t i ve . 

3. Drawi rw s Ac co ff;par.y i ng Spe cif i c a ti ons 

t ',A ) T h e c.rawi i1g s a c companying -r,':l e oe spec.: ~~r :l. Ja t. i.ons .•.r e 
s ol ely t ~e p ro~erty of t hu g ov er no s ilt and shalJ .,~ ~ Le us~d for 
any pur) OGC ot l~er t h nr t h a t c ont empl E''c cd b y t hr: apc c:'.i.f i ca t i or. n Q 

11 11 Wher ever a s s hown r:c. s i nd.:i. c a t ed 11 or ,,.,oro.s of f-i ;n 1. ::. c1 r i rnnort 
ar e u s ed , i t sh a l l be under s t ood t hAt r ef er e ~c e \~ rn 2de t ~ the 
dr awi ng s erurn er a t cd h e r e i n unl ea s other wi sf spe r· 1.fie 0 .. 

(B ) Al l C:.imsnsi on s N.d. e l evat:i U l8 r,ho t•JT. '-~ -.·. '5. :1. :1,:. ic .?.i Ed on 
dr awing s ch B..11 be che cke d. f or £tccur , cy by t t::: '\,r. t r .' <: \)r ·t ~f or e 
h e nrc cec f. s wit h corn1 truct1 on and. t he or c.cr L 1g ,y( El .'.:l ".° cri u> , 

https://Accoff;par.yi
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The Governrie nt does no t guarantee the a ccuracy of dimens i cns 
g iven on drawings . The c ontr Rctbr shnll be ful l y reponsible 
for t h e proper conne cting , tying , or f i tting in cf a ll wor k . 

(C) The dr awir_g s fcrmj_ng a p r· rt of t hese s ne c if ica tions 
shm typical details of t he cons truction , but the gover nBent 
desires to profit by the e~oerienc e of t he cont r F' ctor and 1, ill 
allow minor r:10dificuti ens provic1ed the resulting s tructure 
meets t he r f quirements , a n~ p rovid ed the @odifi cations meet 
the s pecific approvE~l of the Contr a c ting 0:Pf icer . 

(D) All coni1e ctions or C:.e t a ils not t:ho·-m on drawin.t,;s or 
described in the specifica tions, but necessary to properly 
corn~9lete t h is contr r:_ct, shall be desig ned and c umpleted in a 
s a tisf a ctory r::ani:e r by the contra c tor . This shP .. 11 apply with 
equal force t o de t ai l s not shown or spe cified , but ne cessary to 
a lt er or t c e.dd to FJ,ny ex i eting s truc·- 1..1re er to provide connec­
tion f or any future bu i lding . All pP..:( ts d es igned by the Go n-

1 tr a ctor shEtll be amply str('ng to witr' 8tanf!_ v,rithout exc ess:'...ve 
defle ction any lond or .Jre ssure to 1,vt .ich : t is likel y t o be sub­
j e ct ed . In no c&s e sha ll i design exiernc l wind pres sur6 lo~d 
of less t he.n 30 (thi rty) lJouao.s ner 8CU.£Te fo ot be us ed on 
v ertical surf a c e s . I n n o case shall the con tractor use con struc­
tion weaker t han that s:10 rn on drawir.g s . All de,s igns aad a.etai ls 
made by the Contr a ctor shall be in acc orda nc e v~th the bebt 
st andard pr a ct i c s and sr,e.1 1 rneet ,,ritr_ t~1e 2.,:: r ov£.l of t he Con­
tra cting bffic er . 

4. Design I Dra rin:,;s and Test D2t a Rs_c.1ui r ef Fr on: Contr r-t c tor , 

(A) The Coritrnctor sha l l submj_t in ouadru r~lic 2.t e 2.s part 
of , c,nd. wi t h , his b i d dr awings of the pr oposed eauipn'1.en t n.nd 
generr.:l p i f) inr; lnyouts ( i some tric or three-vi ew but r.c t merel~r 
schem&t ic), h eat exchn~ger and p~rf orcance char ~s , dftail~d 
c.r awlrigs of spP ci ,,l structures , v2rticul d;-·ly t ::c h..,n,;:, e:ic cl-:pnge:' 
and its fou nci..ation and. s1.mp ort s , anc. s uch ot hc:;:-- c.e t2.i ls , diRgr a:r:s , 
c1rawings ancl. data t hat may be ne c e ,3 sr,ry for th8 Gov ornmen·c t o 
h !lve ['_ ful l and cornple te knowl edge of thE:'. "c 1/ hi el:. is Y'lr o~)o f! ed to 
be insta~le d un~er t ~e_ terms of t his rpe cifi c3t ~0n . 

\ B) I n r-:.( c: iti or• 1 t he Cont r rctc1 sh2.:i.J s1.'_ l.,r- :'...~ , 0f t e :;. · 
completion of t es ts , E, 1..u'f l c ient d,, ta nr:d cal (JiJ.l. ~ ·(i o:1s , t o ccver 
t he c1eter r.,iEE:tior. of t ee.t -~ r a::rnfer , D.ir yressu:_'~- dro1) > r e:r'r iger-­

1 E'.r:t circu lc"tion and fis trituti on , anu.. structur c.t ~' s t J. e rig t h of 
t· _e he ,c1 t ex changer prop o sco_. The de.t2 a:1d calc·, 1.r. tions subrr,i tt ed 
on the per l'orinc'..nce of t l1a pro ,)o sed he.E,t excLa;--i.~r,r: r sh"'~l l be 
suffi(;ient ::. y compl ete and reli abl e tn sa.titify -'~j,r C-.>i1t r ac·~; ng 
Off icer r egc:-.rd.ing the basic s'Jun6_nes f of t he p .~, :c ( ; S Jc\ clea:_ .:.·n , 
but slir.: 11 not reli eve the Cont r c: ctor cf r ee r:o r,.__, 7 ;::. ::,_ 1:~-,-,J f-:JY" t he 
per for:::,a::1.cc of t he :heE.'.t exc;j; 2,nger , i i: 1 a cc orD.e.nc., ._, i ~: ·cr_;_a .·t<:fuire ­
ments of t l:is sye cif ics.ti on . 

The Contra ctor chRll furnish t hG r esul ts of tests determining 
t he he& t transfer r ate and air ures sure dr op for various 
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a ccumul a tions of ic e or frost . 

( C) Similarl:r , t h e p er for mance of eac:--i , or aJ1y p i e c e of 
e quipment ,not :or ev i ously est ablished. t hrough s a tisf a ctory a nd 
t r ou ol e- fr ee use or a o-olic e.t i or. in t h e s ervi c e intended , mus t 
be s o establ ished to ~he full sat i s f a cti on of the Government , by 
means of data fr om re cogn i zed aut h orities or s=oe ci s l t es ts , such 
da t a to ac company the b i d . 

(D) Th e Contrs.ctor shall furn i sh , ·no t 1 2,ter tl~an slx 
week s af ter the day of award of con+- r a ct , f i nal an ::7.. cert i fie d 
p i p i ng drawi ng s ( showi ng all 1) oi nts wher e ;:, i ::i ~ng a nd sup1)orts 
pier ce t he t unne 1 s t r r:.8 ture , equi :pr.1e nt le.y ou t , he a t - ex c:1iR.nger and. 
su-.Jp ort . The GoverDment r e qui r e s t h is i nfor :·.:ation in ore.er to 
pr6~ eed wit h the c o~r truc t i 6n Rnd comp l eti on of the t unne l 
str ucture , with a min i mum of alter a ti on and t he l eas t de l e y . 

(E ) Th e Cont r a c tor ehall prep 21 e all 1:-Jor k i ng e.r awi t.f s , 
sh op dr awing s , and c'!.e t ai ls t hat are r e cessary to enab l e hi m to 
f abrica t e al l par t s of t~e ~or k , i n c 8nfor mi ty with t he contra ct 
c1ra1.·1i n6 s and. s pe: ci f i cat i_ ons . 

(F ) All cira·,!L ..... e:' s shall b e subr;, i 'ct ed t o t >e Gener a l 
Cont r a c to r in quadrupli cate a cc ompa n isd bye ~e t ter of tran s ­
mittal 1ih i ch shall li s t t he nur:;ter s cf t he o.:rm·ri ~gs submi t t ed ; 
one s e t 1,,,.,.ill be re tur ;:-. ed by t :1e G-ene r a1 Contrac t or approv ec., or 
sho -ving t he change s or· corre cti ons rE-- a_uir r d . Qu adr uplica t e cop i e s 
shall b e s ub mitt ed af t er each corr e c t i on ur:.ti l t h e·: c.r e a-o -i) rov ed . 
The Co ntre-.ctor shall fur nish eigh t s Pts of paper bluepr i nts of 
t h e a:pp roveo. dr awi ngs , f or t i:1e t;se of t !:1e C·Erner a l Contr c., ctor on 
t h e wor k . 

(G) All c~r awir..::· s uus t b e rhar kul. wit t. t he na111e of t he -oro­
j e c t _, the r:ame of the~ Cont r c: ctor , and sh2~11 be number ed conse cu­
tiv ely . All dr &.wi ng s shal J_ be com})l e te i r . ev er ~· r e s "f-, e c t and. b ovnd 
i n s e t s wl-:_en submitt ecc. No wor k for 1,,:h i d '. a.r a1,;- ing s are reouir eo 
s l1.aJ.l be commen ced prior to t h e ap~)rov .s.l e, f t h e; c:tra1,:ir..g s by.'." t ~1e 
Gener a l Contra ctor . 

(H ) I f t he sho·o dr Hwings sho,.-; v ariPt i on fror:1 the ccri. t r act 
r equ:i.r e:'nent s be caus e of t ~--ie s_tar:.d.a r d sho) p r a c i~ie:a s, or o·~>er 
r E;a.s oris , the Contr 8 c t cr shc.11 ma.ke s :'.' e Cif i c m:ff.T- ~ on of sud~ 
vari a ti on i n h i s l et tn· of trat1smi tt [J . , L1. cr d-:. :: t hc:., t (i f c:.. cc ep t ­
a.b l e ) s u :~ t ab l e 2. c t i or.. c. 3. y te t s.J:rn n f cJr -.:):ror :- r '-~c".j u ·::i t r 1 s nt of t h 2 
c ontra ct , ot h3 r wi.se th2 Co :1t r 2,ctcr wiJ_ l ~10t b e n :; l l eve c:1 o:::' t he 
r esp on£' i b ili ty for exe cuting tl:c wor k i n ac.,c orcl :A :-:,c 2 with t he 
c ontra ct , Gv en t hough t he c7..r a,·:1i n2 s h ov e b et. n 2.0-:-. -r)r OV ' ; :.::_. 

( I ) Apnrov a l of s hO}J c.r 2.wi r,6 s ,.ril l b e 3: 1... 0·,:,, r 2..· ..... ,-,:i.rl " : 11 
no t r eliev e t he cont r a cto r f ron t he r c sp o:1s:j_oiJ. ·.·c~, :;.'.. r ".):C' r ~,f ~ 

fi t t i LE and cor;.st r uc t i on of t h e 1-:or k) or :f r om :f \,:..en i sL Lng 
ma terie ls a r:.d. .,ror k r e cn.::. ir :-c by the cor:;.t r ·:1c t 1-/ ~j_c h Ii1R.Y no t Ct:; 
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i ndi c ated i::1 the shop dr 2:t-:ing s wher, ap11roved . The an1Jrove.l of 
shop c .. rP.,wings shG.11 not be construed. as approving e .. epartures 
f r off t l-ie full size dra,,Ji ng s , R.s filr r.:. i s:1ec .. by the contracting 
offi c er .. , 

5. Patents 

The Contra ctor s h,J.11 hol d and. sa.ve t:he General Contr actor 
t he Government , i ts offi cers, e .. gei1ts , serv0.,:,~s , a..1c. e:rrn:.oyees , 
harmless from liability of any r-. :::ture or ki£1c7.. , inclt!d.ing cost 
and exp enses , for or 0,1 r .. ccount of any \;at 3'1":;ec. er unp:1 ten t ed 
invent i on , 2.:r t icle, or app l i ance manuf e. cturgd c r us ea. in the per ­
foroanc e of this work and contra c t , includi n~ t h~ ir u s e by the 
Goverr-.:,1ont . 

6. Materials 

Al l ne~e sezi.r? ru_,_tei•i a.ls f or -~he 1;umr,1 Rte f8.":Jricatior . 
assembl y , c,~1d erec t i c~1 :-i.r e co be su'Jp )_ iec<c- by t~ie Contr trnt o~­
unless otherwise sp ecifi e~ on the pl~n 3 or i~ t t .es e specif l ­
catio~s . Al l me t ~ri R1 s used in the exe cutio~ of t ~ is work · 
s h811 conforo cs far c s pos s i ~ le , to tne a pplic a ble Federal, 
Arrny , or Nt•vy SDecifiec:·tions , j_ncJ. u cl.ic~ r evisi cr..s a r~e a c1.c"' .. end a 
in eff e ct on the date a •·' issue of thi ::, 3'Je ci iic , ·:, i o:·~. Where 
t~ere i s no anplicabl e Jeder~l , Army, Ji Na vy 8~2 cificn t i cn , the 
ma teri nls Sl!o.11 be of -+~he best oual::...ty of their resnE ct ivc , 
kinds . Where t,;,ro or r:. -Jrc ve.r ieti es of ,:w.ter iaJE: are specified. , 
for ·any ·Dur ,asa , it s~all ~e on ti on Rl wi t~ the Contr2ctor which 
i s used. , but the s ame mr.,t f·rial r:iust l.i ::- __i_s eo. t ~1.ro::,ghout ELnd .. must 
rr,eet 'witl1 the Et:p)rov c.l or' t he Contr r' c.: t inc Offi cer . In e.11 ce.s Gs 
where 2.~1 , rticl e or r.,c terial i s mentioned in the s;Jecifico.tion.s · 
in conr;.ection Fith the worf,s 11 best quali t y 11 

, 
11 t1pproved quc::.lity '' , 

11 to 11 to 11 equ 2.l , or 11 equiv,ler~t , the Cor.tr :-.ctii:18' 0ffic_; er shc.11 
c.ec:LC:.e whic.~ is the bes t o_ual i ty and most r ui t n:,le t o use , 

7. Insne c tion and Acceutenc.e 

( A ) Al l orteri e la and articl as del i v ered shall be sub j ect 
to t he insne ction of t he Contracting ufficer or c•ther aut LC'r i zec .. 
e..ger:. t or' th6 Governmc . t , 1.,,r::..th the fu:.~- right t C:. 1- .~c -:,ri t or . ej -J c \: 
all 01 any pe.r t t h 1;; r b• .. >f . 'I'he Contrec.,·or b1' all. ,_:· ~1:: .::; owt 

o:1 e -r~-th1.·n ..... Yl :":) r ~.'"\n :""\ -, t" rn·-::: """" ~··· c:i ..:l.,. ,..... .... .... __ ..,,t "·,·:::i ."'\ ' un e Xp..., , .. S ' \.~ ... l C .LC., c ,>v. a ~ .. c J.. •• c, , J..f-L. v f.J.j r;;_.1y l.1 .. r -.., . .. /~ V ..... -

s c1_ ti sf2 .. ct or y ma t er i r1l E, F-t:i:'ticla, or ;,,.:. rk . l:1 ·,: :.e c v ,: r1 t 01 t .is 
fc,i lurc t o c' 8 so , aft t r a.u ( notj_c e , -:,:,£ Ge1.e r 2. ·,_ Go:1 ~· :c " ctor sha~.J. 
h .?..ve the full right to ~ .... v e L ~e ss-tme r ep l a vE' d. o, ' w<F k don 1;:-; a nd 
to dec1u c t tr.Le cost the r e: of fr or.i e.ny money c>-.1.0 t;., ~ '.:! ,; n trr,c·1-;cr . 
All c cmdemr. cd materia ls must b e immeC.~ Et tel:· r ei:, · .. 2::l ,· ·.:- om +: i-le 
premiE: c: s . Insnoction of al::. ,1ic::.tcri o.),__; and a r t J .. : E: .:; · ·, f-d. · ·· 11 
be ;n2cu::= c=i.~ the s : te unless .J t :-ie rwis e c oc cl:: .. : 0 ,1 .:.:~,: :,:; -=t. c8 i:.i., 
or r.i.3 :.ir octed :,cre c1..!'ter . 

= 
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8 . Work.mans 1ip 

(A) All "1,,;o r kmai1shi;:- thr cug:.:ot1 t t;hjs e11 tir3 ·project shr..11 
be of' the highes t gr ade trade I;ract:l.ce I' cr the var ious types of 
tr n.6.e s D.nc. work r 9quireo. an'i r:mst rc1eet ~he str i. ct ar-nrova1 or 
t he ContrE.c t:l.n[ 0:'ficer . The accur acy of :1ir1er..sions · shall b e 
c o~.8istt:'!nt with t:1at f0uY1c: on a.ny hig!1- gr ac..e wor.k of simila.1' net·u.r-c . 

9. G-uJ.rc::.nt 88 

(A ) The Gorit r actor eha:i.1 guar·a.n~ ee =· .i.1 1i,:o.c:: , act:i.~les , 
materials , e:i_uiprr,.:mt , G.nd a ::iplian ces furni E" :1e6. , L1stal:. ec., or 
supplied. by ~11I:, to be f'ree from d.8fe cts fe,r ... y, eriot of one 
yee:r , '.)r as otherwise n2r e in st ti t ed , f-.."or:1 c:.a ·ce of final accept­
anc e of the wor k , and shall. re1:1ace any &nd alJ. parts four'.d 
to be defe ct\ve in matei' ial or workmE~ a~ip ~Y the contracting 
officer witn tn th ':; peri oo. c ".' the guar :",1.~ee ,, 1.t ·Gut cost tc the 
Government. 

10 . Pri c e Breakdown 

The Co r:'c r r ctur S!'.la l l f J.rr: i sh &. e,:..·ea.k6.01;.n1 c~· his bid p rice , 
arrangscl. in .:my ma!ir,er LW ·9r E) f 2rs .· l n.- t suff 10:i.er :· :_y detaLie'i 
and cl e :c~r to lndicri. te ',:; rie pric e s of t ,>.; v2r i )us .,_ ~er:~s involved. 
in the contra:::t . 
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