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FEDERAL SPECIFICATION

YOB

BRONZE ; CASTINGS

Tht# nwetflatton was ●pgrowd on Ch@ shore date bJ the Dlw&
tot of RorureuROC. for the one of all +2purtnwnts and tstnb.
lldunentx of the Goreramenc. and shall b+crxue eflt.rtl?e tmt biter
tbaa July 15. IU44. It may be put lam eUect.. however,
●t my earuar data afrar pmoulgauon

A. APPUCABLX SPttCVtCATION.
A-1. The followlng. Federal’ Spdflcatlon, of the Iaaue In et?ect on

date of lorit.atfon for bkt%shallforma pnrtof this spt+tlcallon:
(J+M-15L Metals.: Geneml SpecMcatlons” for Inape@on of.

S. cDxPoalnoN AND CxAoxa

E-1. ThlIJ upedttratlon covet% !imchlnedaolld and ‘mred cnet bronze
barn forbearlngaand other miscellaneousbronzecnstlngaIntheseveral
compoattionaAown In table.L (See ~r. 1-1and’1-2.)
M Gf’rde.-Bronaecastlngashall be of one gmde only for each .’

COntpoaitlmx except compmltion 6 wblch may be apecilied in one of
two gradea deatgnated M 6 and 6X.

C MATXXUL AND wo~wmm.

-1. Jfatadai.+e mw materiala used shall be aueh M to produce
~stlnga meeting the requirementsofthbtapeciflcatinm

U Werkman8hip.-
G&. Tbe caatloga shall Lw of unlfom quality and eomlltlon. ftw

from ttrjttrtona blow tiolea poroalty, hard spot% e.hrlnkage defect%
c?ac~ and other harmfrtl defectat and shn II be smooth and well clwmed
before @Pectton by aand blaat.tng, tumbllng, chlpptng,.or other proms
apumvad by tbe tnapectm-

C-9b. Caattn~ aball not be walded or otherwtaa repatred wlthortt
permtaalon from tbe tn~tor. Such pcrmlaalon wIII be given for
mtscellanenna easttnga only when tbe defects me amnlt aorl do not
●dremely ●tlecttbe Wrt?ngth, use, or ❑achhmblllty of the cantlnu%
ON!iJtartlY, pWtDiMiOn to weld or repnir eolld or ,mred bronze cnstlng’n
for machined bearlnga will not be giw2n. Each repulr almll be ea-
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circledwith a ringof whi(rpaintprior10 .wbm!sslonfo-
or shipment.

D.GE2VERAL REQLww3tENn.
ml. Diwmtdion8.-

hrspect :on

D-1a. The reaponslbll!tyfor furn!ahlngraatingsthatcnn be laid
outand inachhredcotheflnlshtWdimension.swithintltesrwclflwltoler-
ances and that willcvnfnrm t.)such gages as nmy lk SIkwiflLti in

Indlvldttal cases shsll rest with the contractor. Wlic[ent stock shall
be allomd for shrlnlinge aml.wrbwe requlrrd.fortlnlshing,buttmstlngs
ofexcesalvesizeorweightsh:lllnotbe furnlshpd. ( St<. Iwr. 1.:-Z. )
D-lb. Cast-to-sizeparrs shallwnform to dlmenslmrs and foler.

antesSF?cifkdby thepurohn.sernnd sbftll not b! w:ir~kWnr dlsti>rt~xt
in such a maimer us to ntT.W ndversely[he!rnppw:rnttceOr st.rpict~
ablllty.

E. Dti7AIL IIEQUU?EMES7S.
E-1. Chcmid rrquircm.wt#.-
%1.a. Ikonm castinh%stnil]imxt the,:herulcfilrequlreuwntashown

In tableI:

T.un.x I. —Chemicf~1 rr-piremtmtrn

_’— !—’ —’——————— — —’— ‘—

33-6. sil.&:03.o-J.o
4.O-6.0 !4~Ii. O 4.O-IIU
4.:::? I:yol.o Io.oi;ki.o

7.s -901 O-O.W3. O- S.O’
7.5 -9.0 1 &l. O: AO-3. O!
so-lo ,Is.o-xl.o ‘ 0.,.3/
:.0-00 :.0-9.0’ 0-0. 75[

110 -13.0 o-as, o- I..m
1?.0-200 o-am o - 0.2s
:g~; o.~l:,:g;m.l

0-1.0:
,0-t.o
047>
0-1.0:
0-1.0
o-Lo :

+[,0 i
&1. o :
0+. :5’
w 731
0-1.0 I
0+. q

0.3’! O.M”......
.0! .......:E .0+........

A,..........;........
.Os........

.25 .03!... .... .

.# . M: o. :s
..W.......
.0- ........

.;:~o. +.t w.....,.

.40 .05 ..... .

.3, 1.13 .23
-- —-

IIndewrmkdnsrumtdlanmwiththendnlnmm c@rw rswlrsmanl for mn!wsitlon 2
atlnx~.q~m~ LMCOUI.UW mcorwrpkunickel.

J Zinc M esd mntmt of rnmwwion 4 -tlncs M the option of thePrudwsr.P<Orkllngthe
rsmairunschemicaland physlai reqtdroments are m.x.

1 & Sect. 1 [ordetmhof●ppUcalion.
4.3tlrdmumsndmsxlmum.
1Phowtorwmssuwm 010.$0permitted10mmpaltloo12~rmanmntmoldrmtins3.

E-lb. An nnnlyslsiofench lotof ctk+tln~shrillhe furntahedby the
contractornhtwiug the percenttigmof the elements designatedm
table1.
E-2. Ph~8icalref@rewntm-
k2a. Caatlngs shall meet the phystcnlrequirementsshown In

tableII.
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I?+2b.The phystcalpropetiimof crnn@sltlon3 castingsneed uot
be determinedUnlessspwittedIntheInquiryor luvttittkmf~rbidsand
inthecontractor pmctmse order.
E-2c The physicalpropertleaof composition6X csstlngsw!IIbe

determinedonlywhen requ[redby theinspector.

TMLX 11.—PhV#icaI requirements
—

~ ‘polo< ;,E1on~t,on\ ~m,,l

Cosopmluonnumber / ~~ds i h~~$~ I bA.icrM
p:rt;::wa

~(maxnum) !(c3%mm*&)
!(Wnlmula);
—,

l................................................./ WJxl l–—2?............
2.................................................. :1::::::::::::J1................................................' XMJ
4..................................................i aaxi~. 12 . . . . . . . . . . . .~::::::::::::::.:::::: . . . . . . . . . . ..- . . . . ..--. -.. --. i

alxm! 3J . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . .

6x1a . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . ...!

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ . ... . . . . . . ..!..~ . . . . . . . . . . .
L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.....:
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i
lo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..(
11

.a%l: . . . . . . . . . ..!.l”’””ii
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m.clo l.’

u
Is ~. . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , Wm, 12 ! . . . . . . . . . . . .

I * par. E-m.
* M xlon XbrdotallsO/o>plleat!on.
~h w. E-k
*.wmrDQatred,but=V baobtalnai!nsoundmttnss.

=. %28#ure.-@Xln~ Of Compusitlon.q1.!2,,3.5,6,and 11 shall
Ut@stsuch PresaurwrequirementsIISmay be spc!ltkd[n the lnqul~
or !IIVltatbmfor td, i.and In the Contrsct or purchase order. (~
par. 1-19.)

E4. Metallographic requiremerita.—Solld and cored bronze cttst-
tnga for machlnd hearingsshallmeet such metallogmphlerequlm
manta as may be spdfied in theInquhy or lnvltatlonforbidsuud In
the contractor purchaae order. When metullogrnpblc requlrementa
are apecMlet4 a specimen or spmimcris, or photomlcrographsthereof,
furn!ahe&or appraved by the purchaser.Umllbe the stundurd for
acceptanceof the Caatlngs.The aumber, Bize,and extentof blow-
holes,!nclustone,segregationsand other defuctsIn speehnenstaken
fmm the eaatlngs shall not he greaterthan shown by the standard.
M. D{nwrwioru and toleranccd of muchined soiid and cored wet

bronze.hart for bean’rqr8.-Thelnsldeaud outsidedhueruilonsof mu-
chlned cored barn.and the outaldeof muchkmd wild”bars shallnot
vag from the spsdf3ed dlmenaionaby more than theamount shown in
table 111. Tbe inside and outside surfacea of cored bars und the out.
dde surfaceof solid’barasbcllbe machined to remove surface scale
and defects. The outsideperipheryof coredbareehallbe mncentrtc
with the bore. Unlessotherwbseepecltlad,coredund snlldbum shall
be fumlahed In 134nch Iengthq and the ends shrillbe eitherdlak
ground or machined. (Sea par. I-8.)
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~ABLS 111.—Tokancea on diamctqa ofmachined cored ,Jnd dolid b,Ir8

I%rml={;l:o;nr.atkm

E bnembn

P!u.1 &floud
!— —.

Iosktedlm’mtcr:
UptV4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4inc&and Ovw. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

M,

Outsldcdmneter
: H*

uprm4ilwrws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4ti Mdosa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

}:: I ~

I

F. METHODS OF ~PUNC. lSSPE~ION. AND TESTS.

F-1. ~Ot.—

F-l& Cnle$sotherwisespeeiftednmf t.x~,pI whcro Ojwilfipd hy the

aPPllcfiblePr!lrlslt~nsof pnrsgrap;sF-lb ai]dF-h>,n 10Csh~;l]Con518t
Ofcastlngnfrom thesnme melt.
F-lb. ~berr castingsare produced from nlloy+wtIngntof known

Comwithlfl.n ]~tma$ COQSiSf Of 110[ O)(1W thUll 4,(M.hj lM)ulldS ofcns[ingg
Of tileaaruecourpoeitlonfrom such a grouD of r,aultsus designut~ LIy

i be Inspecfor.
F-l& When metnllograpblccxnmlnnflon Is requln=d.a lotshall

be furtherIlrultedtomstilt~wuftheW1]W siz.nutjshape.
F-2. A sample forGorer!!mrntItnnly:sls,.h:,llhc tnk+.nfrnm tcnslt,n

t-t SpeCIU1enSor from a refrresc!ltatirecastingselfl.!t!dby the tn.
specterfrom each 10! The drilllutvSIIIII1be uilwnfrom sound metal
belmv the surfwe. The Inspecturshun furwiml foruunlysidnot kse
thun 3 wttceaofdrtlllngs.
F<. Tensiontesta.—
=~a. Tent COUPOW and bnr8.—

F4a (1). Unhw otherwisespecftfedor permittedby theinspector,
coupons from which tensiontcs.tSpeclu]enscan be mwhlmxl shallbe
caston the bmly of the castingslhey.represent. Test coupons shall
not be rettum-w fmm cnst ings except In the presence of the Inspector
or untilhe has mnrked them fnrfutureldentltIcatlnn.
F4a (2). When authorized,testbars shallbe castseparatelyIn

aend or gafed to the cnstlngsnr runwrs.. Separatelycost testbare
ab:dlbe pmtred and drawn frcw tbe sand In the presenceof the ln-
apectorwho wIIIatnropthe hrtrsfor futurekfenrlflentlna.
F-3a (3).The chillingof test coupons or hnra shallbe cauae for

rejectionof the mnterlnlrepresentedexceptwhen the castingsrepre
aentedhy thetestbnrsnre th&naelwt nuttwrixedtobe chillcaaL
F+b. A’umber of teat8.—
F-3b (l). Urge rwnfinfl#.—At Ienstone terrsionteatshallbe made

foreachcnstlngnw+~hing254)pounds or more.
Bqb (2).8Jua/fca#thsga.—In the cnse of cnstlrtgswe!ghlng leas

thnn ’250POIJIMIS,nt [enatIWO tensiontestsIJhullbe mnfle for each
24X)2pounds or fractionthereafIn the lotwhich they represent.If
the lotconslatsof onlyone melt,the apecimenaforthe testsnhnllbs
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i.

sotakenas torepresent.theflrsrRnd fbr!:Is.:nef~;]pwrti]ofIhe rrlelt.

If. however, the II,thns hcwi deslgnnr~ as two or LMW a]ei~~, ~~~
spcclroengforthe testsshallbe pourthifrom dlflerentru+.ltx
F-312 ‘Yc8tqnwimcnx,—
F4c (l). CnlcssotherwiseqsecitledIn the rnntrnc! or purchnse

order, tmclhed test specimens shun be used. In thismse the test
casponor aepnrately cssf bar shn;l conform tothefirm nml (Iimenslons
of eitherfigure10 or 10.4FedernlSp’cltk:innQQ-.U-I3I,nnd !he
specimen machlnt+ltherc;mm shallconform to the form and dltnen-
alousof type I.FederalSpeciflcstfonQ+ M-151.
F+c (Z).When speclt)edW the cwrtrnctor purchnseorder.tevt

bars abrilIbe castingreen.snndIn exnct iiw~~rdun~~~ w[th [hi,m?t%d
and to the dlmenalonsshown In figure1111.Frderal SIWC!tlcn!lmI
QQ-31-151. Ths?w ba~ strrdl not & ma.hiu+ prioru tcstl,lgexcypt
toadaptthegripstotheholdersofthetestingmachine Insuchumnner
as toInsurean axialload.
F4te (3).The reaponslbllliyforfrtrntshlngsufticlenttestspecimrna

shallrestwith the contractor.N’hen the omtructor se desiresand
tbe Eke of the castingsace such thntsuftableteatspccinwnscnn be
machlw?? .:jerefmnr. extra Cmfh’w mny be mudr from the.snmemelt
tofi=videfortestspecimensinlleuof attachedCOUPWM or testbam
withoutcosttothepurchaser.
F+. 13rinellhardness testsof Comwlt!on 10 mst!nm sh.dlbc

made’Inaccor’dmccWINI FeoeralSpce!flcn!!{mQQ-M-121 w] a proper’b’
preparedsurfnce % Inch below thecastsurfnw
F-5. kfeta[lot?rophtcearninatlon.— llctnllo~nphlcspedmens,

when requlr&t.shallbe not leasrtran%-inch thickand shktllbe cut
from a repreaentatlreastlng nnd uot fsom a testbar. .4thwst one
apeelmeh shrillbe taken frvm the tlrstfindthe IustcastingsIsmrvd
InIbe &t. Specimensshrillbe the fullwidlh or diameterof the cnRt-

lngexceptforcastingswhtctsexceed%-Inch indlnmeteror WISH!hlck.
tseas, In wbIchcnse specimensshallbe notlCSSthan !+-Inchwhte. Thc
preparrM surfnceshallHe in a plane parallelto ahd npproxlmntcly
eolncldlngWIlb the Iongltuclktalaxtaof the cnstlng.The specimens
shallbe mtltablypollshed and etched for microscqdc examination.
A tmlutlonof nitricacid cm a mhture of amusonlu und hydrogen
peroxidebaa beenfoundsuitableasan etchingreagenL

G PACSING AND MAEXING FOX SHIPMENT.
61. Pockissg.—
G-1x All ceat:ngsshallbe separatedby compositionand pattern

when packed forSItlpment
G-1b. Large Custings.<aatlntm welghlng 2S0 pounds or more

having projectlooathatmay bs dtimagedIIIIumdllusshuilbe crnted.
G-l& 8moJJ codirwt.<astlnga weighinglessthnn 2%3pwnds each

shallbe packed rigidlyIn ixmes or crutes or”sbnll be bmxlled.
O-1A. FinishedOr polfshed crwtintw shall be so pec!ied aa to nflortt

adeqnnte protection to the aurfnce.
C&la. The crating, boxing, or bundilngshallbe such an to IUSUCS

acceptanceby common or other Carrierafor sofe mtmsportutiou, at the
lowest ratt!, to the pointof dellrer~.
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G-if. When so speclt%d In the contructor purchns.eorder,the
grosswe!ghrofIndividualcra[cs,boxes~C bundlesSh~II ao( exceed :-~
purlds.
G-2. 3farL%ng.—
CL2U. brge casting.s.-cnlesaotherwlw spx.fled.costlngswelgh-

lng 250 puundsor more shallb markti wi:h rhcpatternor plceemtsr!i
number aud, wtteu prac!lqble,wltirthemelt or lot numi~r 15 a
positionon thecasflngwhere theywillnotM machlued otlInmnchln-
ingtofinisheddlmetrslons.
O-2b. EmaU caatirrga.-~nlessotherwlssspec!tkl.small castings

shallbe so marked that theirkientltywillbe clearat the pointof
delive~.
G-2c. Shipmcntt shallhe marked .rlththe name of the matertal,

c“IS% and quantity contuimxitherein,as detlnedby the coutriictor
purchaseorder under which shipment Ismade, the name of the con-
tractor.the numb& of :he mrncractor pucchaseorder uod the gross
weight.

H. tSEQUIRESfE.NTSAPrLtCABLE TO lNDMDL’AL DEYAR13SEhTS.
H-1. Saw Department purchagen.—For admlnlstrrttlvereasans.

Navy Department purchnset.exceptfllrthe Buretitrof .ieronnutlcs,
willbe under the issues[n efftw :,;tiuteof Invltatlonfor bids of
thefolluwlngNavy Deptirtxnenti~w!tir.tkm:

Tlt!e Co,lfgml.

Ww........
46SY4.......
44821.......
tinzz. . . . . . .
46Bn . . . . . . .
46024. . . . . . .
Wits . . . . . . . .

L NOTES.

Bmnxe,PkmPbor:CUtIa~.......................................
Brew. Vdvc(Com@tlon Sf): Csllnsx ......................
Dmu, for screw I’tm Httliasz (Comcosltiun S+: CU~ . . . . . . .
lJmnx4, ihrtnz: Cutlnex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bronze. tiydraullc (Ouim Metal);CUtlnzs(Os+................
Brom8;Ce.moss,Ornxnentsl....................................
Mctd.Gum Cuunzs (Compdtlon G) . . . . . . . . . . . . . . . . . . . . . . . . . .

0’

I I-1. This spedflcationcorersthe technlcnlrequirementsforcast.
[ ingsnnd Isnot Intendedforthepurchaseof Ingot. FederalSpecU3ca-

thm QQ-=701 covers the techulculrequ[re~@ntsfor corr~~ndlng
classesof bronzeIngot.
I-2. In the previousrevialonof thisspevltlcntlon,bronzecastinga

were designatedby types:type X coveringmiscellaneousbronzecast-
ingsand type11,solhland coredbronzecastingsforrnnchind bearings.
X3. The materialcoveredby thisepeciticatlonisnot intendedfor

use h the manufacture of mall locksforthe Post OtfhwIJeptrttoent,
nnd thisspeeiflcatiun1s not mandatory when purchasingeast!ngs
thswefor.
I-4. Attentionla!nrltedcothefactthatsome of thealioyscorered

by thisspeclticntlonmny rwt be considered“bronzes”In sccordanca
WIth the deflnitionscommonly accepted. These alioyshave been in-
cludedhereinbemuse theyhuve dome chomctcristicsof“bronzes’”and
are intendedforsimilaruses Tile term “bronza”isused inreferring
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tn allthe aUoy9 rtmeredby Ihlg s~ith.ntion C(lr canwni.:nce ano. in
cm? ofsome alloyaforlacktotmore Illsclndw noms.

14. In orderingmachined solhtand corM! CISI brnnw Imtw for
bt?Srin&9.alldiametersSha!]be in eren ~.lnti Stcpa. The fOi]OrT!IIg
mhzlzrzumwalltile.kuese.eaare recocmend~ti:

.2zmm.ntn&d

!rzzidcdimraetcr,inches:
nrnmum wail
:tiowmiti

Up b lx. ..............................
lhw 4-----------------------------.... %:
0vcr4:-- ....--------------------------- ,,

I-. Ckwnpodth 1 Isa h[gtt-grnrfesteam or ~nltebronze.
I-7. composition 2 Is a standardbronze for generalser~lce.also

known aa ounce metal,red braw und hydmullc bronzi!.
l= CorrzposftionS 1sa med]um.grqde bronze whlc!rmay be used

for standard and extra hen~y wtttrr.air,or gas.tlttings.Ordluarlly
Itmay be purchasedmlthout pbyslml test.

1-9. CompositionJ !sa c!waD bron~ which may he used fororna-
mental or electr!cslfltt!nfi,Instrucr!onand murker. pla:w. hand
wh~ls. brackets.and,!ngenrml,where thecharnctcrlstlrsofa bronze
are eaaentlsd,but nu~rlot phystcalpropertiesare relat!~ely unim-
portant.

,jt:,,,

1-10. Composition5 [9 an ●zcellencsteam rtktiiand 8trttctural ‘“ ‘“:
bronzewhich maybe u-4 for eqmnston Joints..specld pipefittings.
gears, bolts and nuts ralres pump pistons nnd cwtngs, busldrrgs.
bearings, and simllnrappllrstlonswhrre wrmg!h requirementscom-
binedwtthtbeneressltytorcnstingspra~ert!cs and curroslos resistance
of ttnbrmm and WeiKht .llmltntlonsmulw thishigh-tensilebronze
Zkn?aaary.

1-11. Composition 6 IS a leaded phosphor bronze or Icaded mm
metalwhich servesinthesome war asremnodt!on 5 as a steam meml
and generalstructuralbronze. It‘mrichlne;mare mlsllythanromposl-
tfon5 bron= and ‘inayIngeneralbe used forexpansionjoints,special
pipeflttlngz,gmm, vnlres, pump plstonaand cnslngs,bw+hing!xbearhrg,
and StmllorantdlcatlOCSreaulrin~~ood strermthand resistancetoaea---
water corrosion.

1-12. UOmpmition 6X la a lead.?dphosphor bronze or teadcdgun
metal wblch may be made from armp of IIke rompoaition, and I@
tatended for use where tbe stresses are low or where structural

strength tsnot rw@red.
1-13. t%mpouiliwt 7 Isa good bearingbronze for machlneu car-

ryingheavy losi~and runningatverylow stmds.
1-14. CompoaUbn 8 1sa gond bearingbronzefor generalaervlce.
1-15. (hnzpos{tfon9 tsa hard bearingbronze,alsoknow”nas hard

gear bronrxz.
1-16. CompoJ{tiostJO la an extra-hardbearhtg bronze intended

onlyforspec!alapplication.
1-17. Composition11 Laa bronze intendedforgeneml serviceslml-

lar to.compoaltlon.2. She the tin.xmtcntla lower than that of
anme of the othercomwaltlons,eortsldemtlonabonldbe givento lta
w whewer practicable
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1-18. Cmrrpo#ifion1.?1sIntendedfor general beorlngservtceslml-
Iar10Comp,slrtinS. Itsprqxr:iestirewwpambie !6 thoseof mm-
poaltlon8 escepcin reslswnm to pounding. 1:1 wi!icb It [g [nfer!or.
~ompostt!on 1: !smore rendilyproduced from secondarymaterial.%
and 1[suselY[ulx?preferralforthisrensuo.
S-19. Of the alluyswed for presuure castings. the orrfer Or &-

ereaslngablllty co wlihstund prtssum uud lwuper~tu:~ genemlly IS
as folluws:CiIIusea5,tL1.2,11,and 3.
1-20. For the Inforruatlnn of &slKuers, theyieldstrengthof those

alloysInthisspec!t3c9tlousometimr9 used 9s structuralmaterlnlaare
aa abown In[hefollowingmt)le:

ndd ZVrw.&
omm& w Ww#

Compa9itionnumber:
*, mmlmwn

:::::::::::::::.; ::::::::::::::::::::::::
16,000
14. m

:::::::::::::::::::::::::::;:;:::::::::;
1s, 000
16, OitO

11-------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,000

1-21. It 1s bdlered that this epecltlcat!onadequatelydescrtbea
the chamcteriri:k~necxws.aryto securethe dwlred u:uterlaland that
nornutilyno sampl,g millbe uecv~ry priorto award to determine
axnpllana wltb this speclflcatiou.If,for any partlculnr~urpose,
eamplea with bids are m%?~. they should h! speciflc:iilyashxm for
In the Invlta[!onfor blda.and the particuiur purpose to be served by
the bld sample S!IOUM be definitelystuted,the specitkatlonto apply
in all otherrqxxts
1-22. Fedeml epecitlc.atloosdo not lnclnde.all types,classes,

grades,etc..of thecommedlcityIndlcaLwlby thetttlcwof thespecilica-
tlotw,or which are corntuercktflyavailablehut are Inteodedtocorer
thetypes.etc.,whlcharesuitableforFederalGovernment requtrmuents.

1-23. An l~dex of Federal Speclflcations.and aIan a Quarterly
Supplement-Indexof 12merxenc7AlterntiteFederalSpeciflcatlons,may
be purchasedas nowd inpemgmph below,prbs to be obmhmd trom
theSuperintendentof Documents.
I-24. CoPlenofthtsapecificatlqnand ofQQ-M-151 may,& obtalrsed

upon application. accomptinled by money order.coupon,orcash,tothe
SuperintendentOf Documeots, Government Ptiting Ornm, Wabq@
ton,D. C. PriceG m?ntaeach.
Notlec.—Whm Governmentdrawtnm,apeciflcstlona.orotherdataare aced

for●ny trurpcmeoiherthan In connectionwith a deltnltelyrelatedGo$.emraaat
Pmcuremrot operation.the tinltrdStntesGovernment thereby Incnra no re-
afmnslhlilty nor ●ny obllqntlon .nItmtsorver : ●nd rhe fact thrnt tbe Government
mar !tnre forrrruhited, furnttilwd or Inany war SU!WIIWIthe eald drnwln!ra
ooerltlrntlotrs, OR olner data 10 not to be rwsrded by hnollcatlon or otherwla
as toany otnnmrIlcrnsingthehol&.r or any other Fraon or coroersclon. or
conveying any rlgbcs or prrruluMon m manufacture, use or sellsnr pat9rXsd
tOV-UOQ ttlat IUaJ In buy war be related tberetw

For sale br tbe Supsrinten#&t gf=h~maota, WaablasfOII.D.C.
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