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MU-G-155A
20 SEPT.WBER 19bz.—
BUPERBKIMNG
JAN-C-155
13 DBCMSEB 1M4

MILITARY SPECIFICATION

tXAPHITE, DRY

(FORUSE IN J4MMuNmoN)
ThtiapecWcatimhahenarmwedbh Dqrf.em:OfDcfNe ad ir tnml-
&br# far urn b ti Defl~t O/ f@ A~w. fk A’mv, d the Air Fore.

I. SCOPE
1.1 Scope. Thie specification covers four

grades of graphite for use in ammunitio=
12 Claaai6catio0. CraPhfte shafl be of the

following grades (ace 62 and 6.3).
Grade I-Manafaetumd.
Grade 11-NahwaL
Grade 111-Manufactured.
Grade lV-NatUrSI.

2. APPLICABLE DOCUMENT9

2.1 The following docarnente of tbe issue

)
iu et%ct on date of invitation for bids form
a part of thie ripeeitkation to the extent
specified herein.

SPECIFICATIONS
~ESAL

RRS45S -.%evss, Standard, Teet-
hrg.

W-S-48 -sacks. Shipping Paper.
PPP-D-72S —a Piber.
PPP-D-T26 —Dmm.%Metal. 55 sallous

(for Shipment of Non-
corrosive lWierii).

h! ILITARY
JAN-P-112 —Packaging and Packing

for Overseas Shiument
lh-unw Plywu& (for
Dmme, Wftoae Weight
of Cmrtertta Deee Nut
Exceed 200 Pounde).

JAN-T-SS9 -Tetryl (Trin”trophyertyl-
methylnitmmine).

STANDARDS
rdlLrrAaY
MIL-STD- -Sampling Prmeduree and
105 Tablee for Inspection

by AttTIlru&
MIL-STD- -Inspection Terms and
10s Jl&nPiOna

MIL-STD- -Marking for ShfDment
129 and Storag.r.

PUBLICATIONS
‘,,OSONANCE fhapa

oRD- -Proeedutw and Tabfm
M60S-11 for Cnatfnuoae Sam-

pling by Attribotea
(CqIla of cptdtleeflom, atanduda, drmtmesend

9ubkAUnm m@ed b, cmItiutnrI h ~00
wirb #ptrifle pmcwml at fumtkau slmld k &
tllmd fmm the pmcnring●tility or ●. directedby
the mntracting offlmr.)

S.2 Other publications. The following docu-
rnente fonrr a part of this specification to the
extent spscflied herein. unl~ otherwise in.
dleated, the ieaue in effect on date of invita-
tion for bids shaII apply.

CONMNJOATSO CLASSPICATfON CoMMnme

uniform Freight Clnsgiticstion Ru]eg.

(Application’for mpirs of tha freight clasaitka-
tkm r’ukw should be ●idmtsed to the CONSOLI-
DATED.CLASSIFICATION COMbfmTEE, 202
Cbimm Union StatIon, Chkr.am e, lliimh.)

EEE’I

I
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MU-G-155A

AMESICAN lltucKINQ AeaocIAmoN PuatmX- 9.1 Appeamnce (applkabk 10 Grade 11 and

TION IV only). Graphite of grades 11and IV shall
?letionel Mo*%r Freight CIaasifieation aP-r 5tCe]8rOYOr Sher gmy in color and

Rules and Cantainer Speeificattona. ehafl have a metallic luster.

(A@catim for copie# should be mddmcxsdto the 92 Propcr&a. Graphi~ ehrdl cmrfotm to
A4tENtCAN TRUCKtNG A8SOCIATION, 1421
leih street, N. W. Wdlngtoa, D. C.) .-

the timits for the properties specified in
Table 1, when determined ae specified in the

3. REQUIREMENTS aPPfi*Je aobmraarapha of 4.s.

Taxu I—— —. .
,hr-um 01869t tbsslu Mm -W

- Wr19t m, m
—

aaOkrul'eMuimnm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.20 O.LW O.m O.m
AA, -lnnkmx.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O.m
sliilau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

6.0 0.40 e.e
1.0 . . . . . . . . . . 2.76

Oibutis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nom NW N- NW
Mty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ncm ~w Nwn Ncm
Fmc MMcr,uux............, . . . . . . . . . . . . . . . . . . . . . . . . . . O.w. . . . . . . . . . . 0.0s O.a
Tv4almtIw.01u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O.m . . . . . . . . . . 0.s0 O.ee
Omrwtslkm:

ummgllUniti 8taeex(U.&)clmdmd* & . . . . . . . . 43.0 . . . . . . . . . . . . . . . . . . .
fNO.)100(144 M&m) *am (u@.

lnImxhu. a~k N.. am(74a4==)=$n. ee.o . . . . . . . . . . ee.e
wrJ. a~xkm N.. =a(ual4l=@Min. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘“”GO”

~

4.3.1
4.8.2
4.8.1
4.*.4
6..%6
4.8.6
4.1.7
4.a.a

8.3 Labricding quxlfty (a@&aL4e to wham such inspemtionaare deemed neceaaam
Grade I and II only). Wltao apdtied, (Made I
and IIgraphite ahaflbatutad for uaeaaa
pelfiti.ing lubricant as deacrii tn IMWA-
graph 42.2.1.
S.4 Gfaatng quality (appfkMa te Gnde
m nd W oafy). WIWOspedekd Grade XII
and IV graphite shall withstand the ufm”ng
tmt spseitlsd in paragraph 4.2.2.S.

4. QUALITT ASSURANCE PROVISIONS

4.1 Oeneral quality amamnee provtafans.
The supplier ia responsible for the perform-
ance of all ins~lon rsquiremcnts cw apcci-
fied herein. ExccPt aa otherwiw specific+, the
supplier may utfIf aa bis mm or any o!her in-
mection facilities and services atmpiablc to
the C.]rcmment. Inspection records of the
examinations and te..ta shall b+ Iwpt corn.
plete and available to the Government as
specifwti in tbe contract or order. The Cov.
ernment reaervm the’right to perform any of
the inspections set forth in the specification

2

to aaaore mpptiae aad aervia conform 6
weecrtbed reqoimtmote. Rcferecrca abalf be
made toStandmd MfL-STD-leM h mtkr to
defma the terms teed harwh. Inepectimt ahatl
be performed in aceordcmca with this apaci.
ftcation and other apecitkationrt referenced
in any of the cmctraetutrl docum”enta.

4.2 Praprealortion hmpectlon, when Speci.
fled by the pmcoring xetivity the prwprodttc-
tion inap31ion shall be perfmmed.

4J!.I Submission. Tbe mntractor shall eub
mit that quantity of material, spccifwd IV
prpcuring activity, which has been w-.Muccd
by the produ~ton prorew which the rontrnc.
tor will use in fulfilling th,. wnlrmt. IO II
Govcmment-approved facili!y fl.,si~nrdmi hy
the eontraetinp ollicrr. AIImfllcrinls shall tw
obtained fmm Ihc .snme .w,urw of xur~l,lym
will he mod in rrgular production.

4.2.2 Inspection In be fxrjwmcd. The MS..
terial shall be inspcctrd f(,r XIIthr i,wpwti,n:,
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MIL4-155A I

spesified in 4.3 of this specification. In addL
tinn, the following special examinations and
teat shall be performed:
4.2.!2.1 Pelktizing Quality (Applicnbk to

&-ade I and II). fdi.x two parts by weight of
fhe sample and “1OOparts by weight of tetryl,
complying with the requir-emente nf Speeifi-
cntion JAN-T-339. Make at least 25 pellets
of the mixture by subjecting portions of the
mixture t4 prmeure in a pelletizing machine
Nob. The cmobita shall be caruidekcd satkfactov

If the machine work smmthly and cqlr, if tbe
pmder does not stick to any parer of tbe qyhine,
and if tbe resulting pelkta do not fall apart

4.3.3.3 Gfuing qvalitv (applicabk to Grade
III and IV). The graphite Bhall k subjected
to S0 actual factory glazing operation and tn
such additional teste ae shall be mneidered
necessary by the cnntratilng officer.

4.3.3 Lot formation,

4.’2.3.1 A lot shall cooeiet of graphite of one

grade only, produced by one manufacturer id
accordance with the same specification, or
earrre specification revk inn, fmm the earne
batch or blending operatinn that has been
subjected tu the came proceeaktg operatiou
or conditiom A batch shall be that quantity
of gmphite that has been subjected to 4he
came unit chemical or physical prucese in.
tended to make the final prndurt sube@rItially
Unfform.

4.3.4 Ezmnimztim Smpling ple.nc and
procedcrree for the fnlloxring ckaification of
defects shall be in atom lance with Standard
bfIL-STD-105. Cmrtinu ma aaropling plane,
in accordance with Hand xk ORD-M603-11
cony be used if appmw d by the procuring
activity. Also, at the upt:on of the prcaring
artivity, AQL’Eand em.PIing plans rcrcy be
applied to the individual .herederiiti= H
using an AQL of 02S parcant for each major
defect and an AQL of 0.40 percent for each
minor defecL

424.1 Drum, prior to filfina (poluethufmc liner).
cad rkfu u.. Mdhd@-

GItiest : Nene dc&d.
Wjm: AQL 0.23 percent

10L Liner cm, tom or punctura+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vimul
Minor: Fknc dc@d.
4L42 Cantainer, ptir to jfffing (alternative method).

~ WA Makdd~

Critical: None drihm-L

Df.jwz AQL 0S4 ~t
101. hminatiOm Or-tinm, ln-plete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . visual

Mhm: Nom defired.

4.3.4.3 Drums, pmbr to closing (polvethylem liner).
<AO.i. W*. u.- .f i.q.n—rk

Critiml: None dcdncd. ..
MaJOr: AQL 0.2%Pcrcmt

101. Linrrnot complete cmlcd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .
Minor: None ddhwd.

Vtmul

4.2.4.4 Drwm+, .wakd (etecl)
.X.* Orfm.

Critical: None ddmed.
M- ●t i“~k

Major:
101.
102

hNnw;
201.

AQL 0.26 percent
Weight Ofmntmtc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sal=
Clcuing ring dsmamd or mat properly pcdlttamd (drum notproperly eked) Visuat

AQL 0.40 Percmt
Marking misle.di~or ttnidentiflable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vlmrd

3

I
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MIL-C-155A
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42.4.6 Dr-urne, aeakd (fiber) or aacke (paper).
Ctl.h W& NM .f N?dlm

CriSJal : None dedmd.
mj.: AQL 0J?4 pemmt

101. wei*t of Mllralb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
102 Clamreinrmllplecellrdamagdb tie atsntkfutmntmtimd. . . . . . .

Scala

Mtwr:
Vimml

AQL 0.40 percent
201. Mating mhlesding m unidenmbte ~.. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vlmsl

4.Z4.6 Dnurm, 8eal.sd(Pffnmd)

W&
CMM2’:%L denned.

Jlcad d -,.

Msku: AQLO.etI~t
101. weigh or Cmrtents. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Scsk
102 Strsm~cr&nl~mbmkar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mtnm:
Vlsd

AQL LOO~t
201. Strspping mialodcd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vimlal
s02. M.rklnm tislatig muddmtinaMe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vlmml

4.2.5 Testing. The lot shall be sampled and
specimens selected for taatlng by the foUow-
ing procedure.

4.S.6.1 .%mplinfr. Select 10 permnt of the
mntainerh in the IOCIf there are lass than
100 enntainers in the lot, sekct 10 containers.
If there am leas then 10mntainere in the lot,
all containers ehall b selected. Rernave a
poti:on of appmximataly 2 ounces of rnab
rid fn,m each container. Mix Uromughly
tech of *Ureprimary sernplee so obtiinad and
remove sufficient material to form a ~m~
elte sample of approximately 20 orrneee.Mix
the mmpasite eamplc thoroughly, plsm this
in en air-tight container, and label an es to
show the name of the matcriaf, rrrarrufae-
twer, plant. mntract or order number, lot
number, and number of pounds In the lot. All
~~n~ ~ ehell be m+de on the cnm-
poeite .mcnple prepresentstivc of the lot. If
the composite sample fails to comply with
anY of the cequimmcnLs npecifkct, the lot
shafl,be rejected.
4.3 Teet methade snd prorcdures. The fol.

lowing test methods and pmmdums >hall be
perform,+.
4.2.1 Determindion o/ raaisture. Transfer

to a tared CI:K+Sweighing dish n pmtion of
appmxima~ly ~ s’mms (EM.) of the sample
and weigh accurately. Dry the dish and con.
tents at lCQ degrees Ccntigrarle (” C.) to

105° C. for I hour, COO]in ~ deef~tor ~n,j
weigh. CUkutStS the ha h weight and per-
cent of mow

Perceat moietnre. ~
wtrcre :

A = 10SSin weight of d~ and ~~mc~l
B ==weight of epecimen

4.3.2 Determhotion of ash. tinsfcr (to a
tared, pomelnin crucible for Grade I snd 111,
and platinum crueiile for Grade 11 and IV)
a ~~lon of approximately one gnr. of the
-de and wekb accurately. TJ.ehrg a SM
he or mrrITle furnace, Ignite the C~~ible
and contents until 811 cnmbuatib}e matter has
been removed, COOIin a dc%iccetoiend weigh
Retah the residue for the ailice and other
grit deterrniostions as epecified In 4.S.3 snd
4.2.4. Calculate the weight of ~idue M ~r.
cent ash se follows:

‘Pemerrt ..1, ::y
where:

A = weight O; residuv, grn.
II =. weight of specimen, gm.

4.3.3 Dctr’rmiru:(ion of ailira (Applicdh:
& Grade [1 and lV onlu). To the aeh in the
platinum crucible, edd five milliliters (ml. )
of hydrotluoric ecid and a few drope of SUI.
futic acid. Evapnrate and i~ite. MI ill *
desiccator and weigh. Calculati the loss in

I
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weight M IY,rccnt sili!.~ :1+ fIIIkNVS, and re-
tnin the msiduc for grit Aternrinaliun:

Percent silicn ,,%
whcrc:

A = weight of msictur, gm,
FI= weight of speeimen, ~.

4.2.4 Determirroiicm ofothcrgrit.

4.3.4.1 Avplicablc tiGr&lati IIImfy.
Transfer Rt hat three portions of appruxi-
matcly 0.1 gnr. emh of the &tmple, to smooth.?
glass slides. Rub the material bctwmrr glass
slides determining the presence of grit by
semtehinre noise and scratches on the gfaaa
slide.

43.43 Applicable to Giud#a [f andIV erdy.
Transfer the meidae from silica determina-
tion tn a smooth gla.w slide. Rub the material
bstwsen glass elides smd determine the Pma-
enee of @t by srratefrhrg noise. arid
scratches on the $!jaaaslide.

43.6 Determinatierr of ~“dity. Tnurs@ a
portion of eppmximntely 10ma. of the sam-
ple of a 250 ml. beaker. add 100 ml of neu-
trnl distilled water and heat quickly to ba-
ling while sth-ring. Fifter immediately and
cool to mom temperature. Teat the filbate
by adding two dmpe of phenophthalein mrd.
then two dmrpa of methyl rwd. If eolorleca to
phenophtbalein and yellow’ to methyl red.
acidity may he r-qrorted m none.

4.2.6 Deterersiwation of free erdlesr. Extract
an accumtcly weighted pertion of approxi-
rrrateIy 2S gwr. of sample n.ith 60 ml of the
tdina ethyl ether for approximately 15 min-
utes. Filter, wash the raaidue with ether, and
cvnporatc the crrmbimxl fdtratrand washings
tn dryness To the ether auluble residue add
10 ml. of mncmrtrntc~ nitric acid. 5 ml. of
ummwtmtcd hyrir-orhloric acid and again
cvnporate the mixture to d~mcaa Moisten
the meirtue with 2 to 4 ml. of eencentrated
hydmehlnric acid rmd lhcn add 80 tn 40 ml.
,)f hot distilled wn!cr. Filter, wash the reai.
duc with iistillril vmtcr, kcepink the fid
volume of tllh-ete nnd washings within 100
ml. Ikmt the fdtmtc to titling nmi rapidly

wfd 1i) ml. of 3 percent barium chloride SOIU.
lion with vigorous agitation, :md allow the
barium sulfate precipitate to settle for at
Icast 2f hours. Filter througl: a tared tine
porosity craciblc. wnsh th~ residue with hot
distilled water and teat the last few washings
of the precipitate with 2 drop+ of silver ni-
trate to see that all chloride is removed.
Ignite at dull md heat, rod in a desiceatcw
and weigh. Catculate the incceaae its weight.
cmr-ected the barium sulfate )btainad in a
blank determination on all tea gen@ tm per-
eantage of fr- sulfur in the SPeeimenas fol-
lows :

Salfur psment = ‘QJ+#@Q
where :

A = weight of preeipitatt in eample.
B = weight of pmripitatr in btsnk.
W = weight of specimen.

43.7 Detmnindiorr of tata4 suffur.
Tmnsfer an aecrrrately weigh* portion of
appmxkmtely one gm. of the sample to a
beaker. Add SO.mf. of cmrcardmted nitric
acid and 0.1 mm of suMat.e-fres sodium csu-
bonate. Heat the mixtaew to bailing and then
add 60 ml. of mneerrtrated hydmctdortc axial.
slowly at tlmt, until vialent maetion has anb-
aided. Evaporate the solution to dryness.
Moisten the residue with 2 b 4 ml. of colI-
centrated hydrochloric acid. add SOto 40 ml.
of hot distilled water and di@eet for a few
minutes on a steam bath. Filter the mmmm
and wsah the residue with distilled water,
keeping the final volume of filtmte waahing
within 100 ml. Heat the filtmte to Wiling
and rnpidiy add 10 nd. of 5 Wrcent barium
chloride solution. with vigamoa agitation.
Allow the precipitate of barium aalfd.e to
aetttc for at Icaat 24 hours. Fi Iter the miw
ture through a bwcd fine pawsity crucible,
wash the residue with hot distilled water
and teat the M few washings c.fthe lweri~i-
tate with Z dmpa of eilcer nitrate to aee thnt
all chloride is ramnved, Ignite at dull md
heat, eml in the desiwator turd ..reigh. Cafcu-
Iate. the immense In weight, cor)ected for the
barium sulfate obtained in a blank deter-
mination of all ceagents, to Fercent.s~ of ~
total sulfur in the specimen as follows:

6
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sulfurparcent= ‘*”~#-B~
where :

A = weight of precipitate in aempla
B = weight of precipitate tn blank.
W = weight of epeeimen.

4S.8 Def.erminetion of prumdatioi’plam
an aecuretaly weighted portion of 2S gm. of
the oample and two metallic washers on the
appropriate U.S. ahndard sieve in aeeord.
r.neewith Specifjcetimr R%S43S, assembled
to a bottom pa+ Place a’cover cm the sieve
end shake the aswmbly for 10 mfnutee by
hand or 6 mjnutes by means of a mechanical
ahsker geared to pmduee 300 + 15 gyrations
per minute and 1S0 + 10 tape of the etrfker
per minuta When no more matarfaf peaaee
tbrougL weigfr the portion retained on tbe
eleve and caleutete the psr6entage of epszl-
men ~ing through the aleve es fohwa:

‘Percent through = w -.f~;) lee
Where: .,

A=weight rained emdesigmti
eiw.a

B=wetsht retnined nnataveaneided
drove drsfgnated ei~

W = weight of epedmen.

S. PREPARATION IN)R DE-Y
&1 Ekkln&z
6.I.l Lewd A. Untem otherwfee ~ded

in the amtract or purchase order, grapbfte
.sheI1be paeked in a fib. ptywwxl or metal
dmen tn ecumdanee WithSpecifieationePPP.
D-729 fTyPs Ifl, Grade A), JAN-P-112
●nd PPP-D-72s (Type 111,FM Removable
He8d TYPO),-Vdy. P%er end #ywoad
drwma ahefl be furrdahed with a nomtnal
0.004 fnch thick polyethylene Uner properly.
hgat seefed or othenviee claeed to afford
pr@ediOn to thewntentiequhakatto that
given by a heat seal cloa- (Afternetively,
rm equivalent degres of pmti!on may be
furnished by suitsble laminations or eoatierge
of tie imer surface of the drum).

6

S.1.2 Level C, Graphite rddl be paeked to
sfford protection against damage during di-
rWt shipment from the supply Wume to the
tit receiving activity for immtiiate u*,

C9rdninere ahnll comply with Uniform
Freight Classification Rules and Canwiner
Speeifieetiona for rail ti]pments for NIItionsl
bfotor Freight Ru)ee and Contakrer SpeCj&
c%tione for truck ehipmente, 0s tipplicable.
(At~tively, graphite may be W+CIWIin
S mm ahhing mck in aceardmn with
Specification UU-S-4K ChSUm Of d- or
eaeka mhallbe in emordance with the appU-
eeble epeciflcationa. )

S2 Marking. Xn addition to my epeciet
rnarkiig required by the contractor purehaee
order, codninere ehell be marked in accord-
ance with SWxtard MIL-STD-129.

d. NO’fES

U orderbgdata. prwamwmt~
ebootd epeeify the fotlowing:

0. ~~ number end date Of tbie SP

Ctthtielb

h Grade of material mired.

G Teet for Iufrrieating qoaHb, if r~
@=& for Grdeland II Only.

d. Test forgking qdity, ifm@rl!d,
for Grade III aod IV rmfy.

e, Levefofpackiw required.

62 Imtude4-Graphite ieteetendedfer
the fouevAinasa:

e. Grede InndlImtu~ti pet-
Ieting eaphmiw%

h. Grade Ill and IV M gleaing agenta.

‘S.amatertet.
a. Gmde I and 111 gmpMtes are men-

ufactored grephitea.
b. Creole 11 and lV gT@Iites arc W.

turd ffrophita.
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Notice. When Government drawings, cpaiilcdom,
or other dab mm used for nny purpose otherthan in
mnntction with . dcfinitcb related Government pm
curcmcnt opcmti.n, the United StUMS GOvem~l
thcrchy incum no rcnponsibility nor any nhllgatlon
whnlso.xcr; .nd the fact that the Gn*cmmcII t may
have form.latcd, fumishcd, or in any way supplied
mid drawinm, cpccifications. or other dam 11 not fO
~ ~ed tIY Implication or otherwim u in .ny

.,

I

,.,.”””
~155A. -

rasnner l,cewing the holder or any other permn or
m-mtiOn, Or mmvins nny fidti or Pmmimion
to nunufacturc, use, or A any patented Invention
thnt mny in any way be m.lated theret4.

Clmtadialla : f’mParmLl Utlvitr:
Army-b Ill ArmY-MU
Na*y-Wep
Alr F-MOA

I
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(Fold dun, (h& UWI

I Ewd do”, till”lIIW)

DEPARTMENTOF–TtfE NAVY

111111
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