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MIL-C-5537A
21 MAY 1953

Superseding
MIL-C-5537

MILITARY SPECIFICATION
CELLULOSE ACETATE BUTYRATE

This specification has been approved by the Departments
of the Army, the Navy, and the Air Force.

1. SCOPE
1.1 This specification covers one type and grade of cellulose acetate butyrate.
In powder or pellet form, it is used in organic pProtective coatings,
2.  APPLICABLE SPECIFICATIONS, STANDARDS, DRAWINGS, AND PUBLICATIONS
2.1 The follo owing specifications and standard, of the issue in effect on date of
invitation for bids, form a part of this specificat 1on to the extent specified herein:
SPECIFICATIONS
Faderal
0-h=51 Acetone
0-A-396 Alcohol; Ethyl
TT-P-141 Paint, Varnish, Lacquer, and Related
Materiale; Meﬂaods of Inspection,
Sampling, and Testing
TT-P-143 Paint, Varnish, Lacquer, and Related
- Materlals General Specification for
Packaeinv Packing, and Marking
STANDARDS
MIL-STD-129 Marking of Shipments
(Copies of specifications, standards, and drawings required by contractors in-connection
with specific procurement fu nct~ons should be obtained from the procuring activity or as
directed by the contracting offic r.)
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3. REQUIREMENTS

3.1 Material.- Cellulose acetate butyrate shall be a product of esterification

from newly prepared purified cellulose., No reworked material from other processes shall
be employed.

3.2 Esteritication,-

3.2.1 Acetyl content.- The acetyl content shall be between 27.0 and 32.0 percent
by weight (37.7 - u4li.6 percent combined acetic acid).

3.2.2 Bui;xral content.- The butyral content shall be between 15 and 19 percent by
weignt (16.6 - 23.6 percent combined butyric acid).

3.2.3 Hydroxyl content.- The free hydroxyl content shall be between C.8 and 1.8

3.3 Acidity.~ The acidity shall be less than 0.12 percent calculated as acetic
30 \ 3 I
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solution by weight in acetone, onforming to Specification O-A-51, shall be between 10

and 16 seconds
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butyrate and 90-percent acetone, conforming to Specification 0-A-51, by weight, shall

exhibit no gelation after st.and:mg for 15 hours, when used for the Bronzing test.

3.6.1 Bo:i_li_ng water,- The cellulose acetate butyrate when boiled in water for

( nours, snau. 1'10‘6 snow an 1ncrease ln aclulny OI more man C. .LU percem, calcul afﬂ as
acetic acid.

3.6.2 Heat.- The cellulose acetate butyrate shall not darken in spots, melt, or
be any darker than a light tan, when heated at 190°C {374°F) for 1 hour.

3.7 Solubility.-

3.7.1 Ethylene dichloride.- A solution containing 12 parts of cellulose acetate
butyrate to 88 parts of ethylene dichloride by weight; shall be clear and smooth after
agitation for 16 hours.

3.7.2 Alcohol and acetone.- Cellulose acetate butyrate shall exhibit at least
9% percent solubility when 1/10 gram is added to a mixture of 5 ml of acetone and 3 ml
of ethyl alcohol, in accordance with Specificat ion 0-A-396,and less than 70 percent
solubility when 1/10 gram is added to a mixtwre of 5 ml of acetone and 8 ml of ethyl
alcohol, at a temperature of 25°C (77°F).

3.8 Color.- A solution containing one part of cellulose acetate butyrate to four
acetone by weight shall exhibit a color value less than a standard No. L Hazen

9 Clarity.- A solution containing one part cellulose acetate butyrate to nine
parts acetone by weight shall have a haze value of not more than 11.5 percent when
A —
ue ll

sd =c anon L3 ~ Qandd mm )
ed as specified in Section 4.
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3.10 Mcisture content.- The cellulose acetate butyrate shall contain not more

thar 3 percent moisture.

3.11 Workmanship.- The component ingredients shall be intimately processed, as
required, in accordance with the best praciice for a high-quality cellulose acetate
butyrate which is stable and not subject to change in a sealed container.

L. SAMPLING, INSPECTION, AND TEST PROCEDURES

L.1 General.- All the tests reguired herein for the testing of cellulose acetate
butyrate are classified as Inspection tests, for which necessary sampling techniques and
methods of testing are specified in this section.

L.2 Test conditions.~- The laboratory testing conditions shall da
with Specification TT-P-1l1 and as described herein.
L.3 Sampling tests.-
L.3.1 Sampling.- Samples shall be selected as required by Specification TT-P-1l1.
L.3.2 ests.- The following tests shall be conducted in accordance with the
applicable method specified in Specification TT-P-1l1 and as described herein:
Test Method
(a) Viscosity L27.2
(b) Bronzing 538.1
(c) Color LaL.3

4.3.2.1 Esterification.-

4.3.2.1.1 Acetyl and butyral content.- The method shall consist of an anslysis
to determine the total acetyl content of the ester, isoiation of a mixture of the
combined acids, and a determination of the molar ratio of the acids in the mixture.
ns of gimul-

Trom these dnf:’ the cemmai?ﬁnr\ of the ester may be calculated by m s

taneous equations,
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4.3.2.1.1.1 Acetyl content.- L sample o

o4 LA~ & <
so ground in a Wiley mill or equivalent grinder that 100 percent of the sample will pass
a No. 20»sieye. Duplic§te l-gram samples shall be weighed and transferred into glass-
stoppered weighing bottles, dried for 2 hours at 100° to 105“0, cooled in a desiccator,
ond wed chad acenratelw The ag ehnll ha +n afarmmad DEN_m] Bmlanemawan
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the empty bottles reweighed to obtain the weight of the dry samples by difference. Forty
ml of ethyl alcohol (75 percent) shall be added to each flask and the flasks immersed in
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a water bath at 50° to 60°C for 30 minutes. After adding LO ml of C.S5N NaOH to each,

nivel adddlll U2 Ddlifl edill

t
flasks shall be stoppered loosely with a rubber stopper, and immersed in the bath for 15
minutes. The flasks shall then be kept at room temperature, shaking occasionally, for

py I

[0} R PO, I
<y nours. Hb the end of on

he

is time, the flasks shall be rinsed with 50 to 75 ml of
distilled water and 3 to L drops of phe<glnhthale;n indicator added. The sclution shall
be titrated with O.S5N-HCL until the indicator changes color and then 5 ml 0.5N-HCL added,
in excess. The flasks shall be stoppered, allowed to stand for 15 minutes, occasionally |
shaken, and the excess titrated with O.5N NaOH.

Calculations:
combined acetic acid (percent) =

(ml NaOH

e
o]
1:)

1gh£—ok-;ample - (1)

Acetyl; percent = combined acetic acid percent x 0.716

-~

4.3.2.1.1.2 Isolation of the mixed acids.- Duplicate 3-gram portions of sample
(not especially dried nor accurately weighed) shall be weighed and 60 ml of approximately
1N NaOH added to 500 ml, round-bottom, chemically-resistant glass flasks. The flasks
shall be heated in a nmfnr- bath at LO°C {'H')J.OF‘\ for 4B to 72 hours. At the end of this

time, 60 ml of 1M-H,PO solution shall be added to each flask (enough to form monosodium
phosphate, which llﬁerates the organic acids from their sodium salts). The vacuum-
distillation apparatus shall be assembled as shown in figure 1. The 500-ml round-bottom

flask containing the sample shall be heated in a water bath and the acid solution vacuum

distilled to dryness., A small stream of air bubbles should be permitted to enter to
avoid bumping. The receiver shall be maintained at 0°C (32°F). Twenty-five ml of dis-
tilled water shall be added tc the residue of each flask and again distilled to dryness
and the distillation repeated with an additional nrn‘f\nn of ’): ml cf distilled water,

alG LA Qicviaiasiiln cpeatel all aQUlLa0lial Lien casiiiacud

The necessity of this operation to work with quantltatlve accuracy at all stages shall

2 n PN LYo

esters shall be required. The volume of the distillate and rinsings will be 20
ml, which in the majority of cases will automatically adjust the acidity of the dist

wallChl Ul LI ool dby Ol C42to Wall atial aujile LA LY

to from 0.06 to O. 12 N (a range desired for subsequent extractions).

. 1.3 Determination of the molar ratios of the acids.- A 2
illate of paragraph L;.3.2.1.1.2, shall be titrated with 0.1N NaO

phthalein as the indicator. The volume af NaOH required shall be designated as
"ML A 30-ml portion of the distillate with 15 ml of n - butyl acetate shall be shaken

Lo
ie,
s

2.1
1la

ad

- ~3 7

in a separatory funnel. These volumes shall be measured accurately in pip

ettes or
burettes, The mixture shall be thoroughly shaken for 1 minute and the layers allowed to

separate for 2 minutes and the (lower) aqueous layer drawn off. 4 pipette shall be rlnsed

with 2 - 3 ml of this solution, and 25 ml of solution shall be drawn and titrated against
0.1 N NaOH. The volume of NaGH required shall be designated as "M,." The percentage
distribution ratio of the acids in the distillate shall be calculated as follows:
¥
K= m x 100 (2)

In the same manner, the distribution ratics shall be determined for acetic and butyric
acids. A sample of each acid shall be diluted with distilled water to give approximately

1/10 normal solution. Twenty-five ml portions shall be titrated and 30-ml portions
extracted by exactly the same beuhﬁlQ‘e used for the mixtures. The following partition
coefficients shall be thus determined:

&=
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l — = TO VACUUM LINE

FLASK CONTAINING SAMPLE (500-ML, ROUND-BOTTOM)
CAPILLARY INLET TUBE

KJELDAHL DISTILLING HEAD

CONDENSER

neArrrenn [ FAA T MTOMTT TTUA DT ACY )

RECLKLYER {(DUU-TIL ULo lLlLLlINU FLAOR)

FUNNEL FOR ADDING WATER

WATER BATH FOR HEATING SAMPLE

COOLING BATH FOR RECEIVER

FIGURE 1. Vacuum distillation apparatus
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K, = (using acetic acid)
ar VALY
a 3)
Ml

Ky = (using butyric acid)
M

wherein:

Ka = partition coefficient of acetic acid

under the conditions described

Ky = partition coefficient of

W
under the comdi

The constants shall be checked occasionally and shall be determined by each operator for

each supply of butyl acetate. Blanks should be run on the butyl acetate, since it may
develop acidity on standing, particularly if it contains a little water. All measurements
shall be made with good pipettes or burettes, and extreme care and cleanliness observed
during the whole o peratlon. The accuracy of “the procedure can be checked by testing an

acic mixture of known composition.

molar ratios of butyric and acetic acids in the mixed acids shall be calculated as

n = K - 100 Ka i

D K—_——_b-x \4/
a

A =100 -B

A = mole percentage of acetic acid

o

= mole percentage of butyric acid

K = percentage distribution ratio of
the acids in the distillate

ous e e ions involving the two
unknown ouantitles are necessax'y. In the case of s binary acid mixture, the sum of the
mole percentages of the acids present, represent the total ac1d1ty, or 100 percent. If

JE R

A and B represents the mole percentages of acetic and outyrlc acid respectively:

A+ B = 100

o , (3)
AKa+ BKb =K

The distribution ratios Ka and K, are known and refer to the pure individual acids,
whereas the distribution ratio "EM refers to the binary mixture. By solving these

B, the formula given for molar percentage of .butyric and acetic acid may

be derived.
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L.3.2.1.1.4 Calculation of acetyl and butyral content.- The percentages by weignt
of acetyl and butyral content shall be calculatec as follows:

percentage acetyl = AC o
percentage butyral BC x Z& (6)
us

1]

wherein:

mole percentage of acetic acid

L
[}

B = mole percentage of butyric acid
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L.3.2.1.2 Hydroxyl content.-

h.3.2.1.2.1 Reagents and apparatus.- The reagents shall consist of acetic

anhyarlde, commerc:al grade (97- perrent acetic anhydrlde) and pyridine, reagent grade
(water content of 0.1 percent). A solution of 50 ml of acetic anhydride and 950 ml

L Ll e el Alins mlal]l ko vemnrmnsmad O T Lo semdbam AAn Af +ha 1A% aat e
Ul uite pyriulile oSilalli vr plcpaxcu.. .LJ. uuc Hauc). L..uuucuu Ol viae FJLL\‘.LAIG is E‘GGUBL

than 0.1 percent, an additional 5 ml of anhydride shall be added for each 0.1 percent
of water present. The solution shall be mixed thoroughly and allowed to stand for 24

to 48 hours in an all-glass container before use., A standard alkali solution used
eV T ma AL WMacae n? Ml M mememsmmdiim ool oaAamad DA wl Flaal
Sidll V€ U.O NUITIAL NdUn . The appara tus shall consist of an Er .L=Auuc.y er LJV‘IIL-L i4iadK

connected by means of ground-glass joints to suitable reflux condensers, and electro-
metric titration apparatus, such as a Beckmann industrial model pH meter fitted with
extension glass and calomel electrodes.

b4.3.2.1.2.2 Procedure.- The sample to be tested is thoroughly dried, usually
for 2 hours at 100 to 110°C (212° to 230°F), and cooled in a desiccatcr. One-gram
samples shall be weighed out and placed in 250-ml Erlenmeyer flasks. Forty ml of the
acetic anhydride-pyridine reagent shall be added to each sample and also tc the flasks
to serve as blanks. Since this reagent is of approximately one normal concentration,
it shall be measured very accurately. The flasks shall be fitted with reflux con-
densers using ground-glass joints, and heated for about 2L to 48 hours at 75° to 80
(167° to 176°F). After acetylaticn, the excess acetic anhydride is decomposed and

ester precipitated in a soft, fine form by use of the folloulng technique:

~O -
U~C
he

.',

Approximately 5 ml of distilled water is added through the condenser and mixed by
swirling. HP tirng is continued for a few moments to complete the decomposition of
annyaride and the flask is cooled and removed from the condenser. The condenser is then

rinsed down with 100 to 150 ml of distilled water which is caught in a 600-ml beaker”.
The reaction dope, thinned if necessary with pyridine, is ‘poured slowly into the water
with very vigorous stirring. The precipitate must be soft; fine; and easily penetrable.

If it is lumpy or hards the uetermination shall be repeated.

The solution in the beaker is then titrated witn 0.5 N sodium hydroxide to an endpoint
preferably determined electrometrically. Alkali is added slowly and carefully with
stirring until the observed pH rises to 9.0, which is taken as the endpoint. The
electrometric method aha;l be awsed for all reference tests, however, far pxodJntlon
may be used. Colorimetric endpoints cannot be located

checking a colorime d
g colors are formed by side reactions and are nsually
.

Lrac
accurately because interfe olo
accurate only o 30,2 percent. A large amount of indlcator must be used to produce a
color which is clearly distinguishable over these colors and in the presence of the
finely divided precipitate, This introduces.an error which may not be completely
neutralized by the blank titration.

-3
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L.3.2.1.2.3 Calculations.-
The results can be calculated as percent free hydroxyl by the fclilowinpg equation:

(ml NaOH for blank - ml NaOH for sample) % normaiitv » 1.7 - s Peme O Loy
weighi of sampie © percent free QOF L7

4.3.2.2 Acidity.~ One gram of material shall be dissclvec in 100-ml neutral
acetone plus 10-ml distilled water. When compietely dissolved, 2% ml of water shall be

added and the solution well shaken. Three drops of methyl red 1ndmator shall be added
and the solution titrated to lemon-yelliow end point with 0.01 N NaOH. A blank shall be
run and the ml of alkali used in the titratior of the blark shall be suvtracted from that
used in titratinge the samnle

oLl vlavllly P=C

mi of _NaO}.a B nc:rmallf,}' x 060 x 100 _ percent acetic acid (8)
weight of sample f

L.3.2.3 Stability.-

L.3.2.3.1 Boiling water.- A 2-gram sample shall be placed in a clean, dry pyrex
ignition test tube, 10mn in diameter by 150 mm in length. After adding 2 ml of distilled
water, the tube shall be stoppered w:Lth a clean rubber stopper which has previously been
boiled thoroughly with water. The tube shall be placed in a heavy iron test tube rack
equipped with a frame over the top of the tube and a thumbscrew which can be tightened to
the top of the stopper. The rack shall then be laced in boiling water and heated for

D! i
7 hours. At the end of this period, the test tube shall be removed from the rack and the

contents washed onto a filter paper in a funnel, using about 150 ml of boiled distilled
water for this washing. The filtrates shall be titrated immediately with 0.01 N Na(OH)
using phenolphthalein as t-he 1.dlcator. Carry a sample of the distilled water through the
same filtration, titrate ho a blank, and apply the indicated correction. The net

co
titration shall be calculqted to percent acetic acid. Subtract the original acidity

from this value which will give the measure of stability of the material te boiling water,

4.3.2.3.2 Heat.- A modified German test bath shall be used with wells_being only
6 inches deep, and the ligquid being a diethylene glycol-water mix t,o gave 190°C (374°F)
vapor temperature. About 1. gram of the ester shall be placed in a 6- by 1/2-inch test
tube. The top of the tube shall be drawn down to a capillary about 0.2 - 0.5 mm in

LubDc |08~ dl ‘,

.dLamet.er ina i’lnme, carefully avoiding heat on the ester. The tube shall be placed in

the test bath for 1 hour, removed, cooled, and the ester inspected for evidence of
my _ PRSI [ RSN U, B T S S — Y [
lne Capllidry osfldi. UE l€al=-5SBalbu 2 uil

brownish patches, black spots, or melting
test tube labeled and kent as a test

S820Ca00 SRV ARTpPLV a9

L.3.2.4 Solubility.-

§.3.2.4.1 Ethylene dichloride.- A mixture consisting
acetate butyrate in the ratic by weignt of 12 parts of cellulese acetate hutyrate to 88
parts of ethylene dichloride shall be placed in & 200-ml (mini imun:) bot.le and tumble.
The mixture after agitation for 16 hours shall be examined visually for ciarity and

cemoothness
smeotnness.

'D
l

of 200 grams of celluiose

4.3.2.4.2 Aicohol and acetone.- Tests shall be run in nine tubes (1/2 inch by 6
inches). Five ml of acetone shall be added to each of the uine tuoes. Tec the [irst tube,
1 ml of ethyl alcohol (95-percent ethanol by volume) shall be acded; to the second tube

2 mi; etc., One tenth of a gram of cellulose acetate butyrate shall then be added to each
of the test tubes, the tubes corked with tin-foiled stoppers, and snaken for 12 hours and
examined.
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Sints unail o o ’i‘hr: inside Loenpgh P or ulnaeEs 210 be
Lt xgtl T, Lisnoos the Shouie soves sunll o ov sitain 0,077 wa,
Laatness of 5UnJI" sanll be sinounve lengene,  Tho paralielisn
Tt oF B wifisn 2L minutes.  The ecll osuall be ul-me outside
O T O s ol ide dimaetor, . L saallonave an cpen monty with ground
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.05 L .l Hurcomeuer -~ Thiz iustrument. is iliustrated diagrammatically in

2. Tre Light sowrce snall consist of & S-vell auvomoviie typs tulib mourted in
., ool reilecbcx, it snal} be placea witnin a cvljn'ViﬂAT shieln, the inside of
Luion is bl¢ckened. Tne base o! the cylindrical shield oppouite thne rellegtor shall be
ollicG and equipnad witu a l-inch circular aperture. & circwiar blaciened disk contain-

. a similar apurture sball be mounted in fromni of a pnotoelectric cell 18 inches from
e firs* aperture. The pliotoelectric cell shall be tne Wecton phototronic cell. type 1
wiln Vigeor filtar. Tne cell shall be connecved ¢ an ammeter with a lOO-mlcroampere
re.ge and an internal resistance of 50 ohms. The light source unit and the photoelectric
220 unit sball ve mounted in a suitable vox finisned on the inside in dull black to
reduce reflection to a minimum. If the apparatus it not set up ir a dark room, then the
pox 1id, also firisned in dull black on the inside, shall it tigntly to prevent any
external lignt from rnachlng the photoelectric cell, and the 1id shall be closed when
making measurements. £ 5- or G-volt storage bat*er} shall be used to cperate the lamp.
The intensity ¢f the lamp shall be adjustable by means of a rheosiat. The battery and
mever need not be uibtached to the box containing the other elements of the hazeometer.

£.3.2.5.2 Frocedurz.- The solution ic prepared by adding the cellulose acetate
butyrate to the acetone and shaking for at least 2 hours on a mechanical shaker. The
naze measurement shall be made after removal of the solution from the shaking machine.
The solution is poured into the absorpticn cell and measured within 20 minutes. Air
bubbles shall not be present. The intensity of the lamp of the hazeometer shall be
so adjusted that a current of 100 microamperes is obtained from the photoelectric cell
wiin no solution in the hazeometer. The absorption cell containing the solution shall be
sc placed against the lamp shield aperture (aperture B, figure 2) that all the light from
the lamp shall pass through the solution. The lamp shield apertures should be covered
witn L/u-inch thick felt wasners in order that the window cannot be scratched on the
snield. Oniy that poriion of the light which has not been caused to deviate from its path
by passage through the absorption cell will enter the photoelectric cell aperture (aperture
4, figure 2). Tne haze value is the percentage of the total light transmitted at position
aperture /. which is scattered when the absorption cell is placed at position aperture B.
It is calcuiated as follows:

haze value = (&-b) x 100
. (9)

‘whiere "a" and "h" represent readings obtained with the absorption cell in positions
aperture 4 and aperture B, respectively. "A" and "b" shall be averages of six or more
readings. One-half of the readings shall be made with one window of the absorption cell
facing the photoelectric cell, and the other half shall be made with the opposite window
facing the photoelectric cell.

4.3.2.6 Moisture.- Five grams of the sample shall be accurately weighed into a
tared disn (fitted with a 1id) and dried in an oven for 2 hours at 100° to 105°C (212° to
221°F). Tne disn shall be removed from the oven, ccvered and cooled in a desiccator, and
weigned, and the moisture loss calculated.
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APERTURE "B" (1 IN. DIA)

\ [ APERTURE "A" ( 1 IN. DIA)
CYLI.NDRICAL SHIELD n \\ [~ PHOTOELECTRIC-CELL TERMINALS
6-VOLT LAMP  _ \ \ /\\} — PHOTOELECTRIC CELL
R VW I~
[ W W N N
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(shoan Th maantar) |\ LATN b .
LAV | ~
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S AN 1] /
P A | i\\ /
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NN ~l

SO AN ] R
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e ) -~

STORAGE BATTERY -
(6-VOLT SOURCE) >< |

OV ~
/

N >

~_ | 4 | | e
7| _METER (100-MICROAMPERE -~

DANATY
V IAIVIS

(P,

. ©
g
\I/

FIGURE 2. Hazeometer (Diagrammatic)

10
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I Rejection and retest.- Material which has been rejected may be reworked or

..;, , acjel i

replaced to correct the defects, and resubmitted for acceptance. Before resubmitting,
full particulars concerning previous rejection and the action taken tc correct the defects

found in th€ original shall be furnished the Government Inspector. Material r°3°cted
afver retest shall not be resubmitted without the specific approval of the procuring
activity.

5. PREPARATION FOR DELIVERY

5.1 Application.~ The requirements specified herein apply only to direct purchases
by or direct shipments to the Govermnment.

5.2 Packaging and packing.- The packaging and packing for shipment shall be in
accordance with Specification TT-P-1L3.

5.3 Marldng of shipments.- Interior packages and shipping containers shall be
marked in accordance with Standard MIL-STD-129. The nomenclature shall be as follows:

Cellulose Acetate Butyrate, Specification MIL-C~5537

yrate covered by this specification is

)
-

ntended use .- Cellulose acetate butyr overe cification is

IS a
A - 3 o -
intended for use in the manufacture of organic protective coatings used on aircraft.

state the size of
hed am3 whether

Ordering data.- Reguisitions, contracts, and orders shall
.ni ar
rchased on a dry

ch the cellulose acetate butvrate ic to be fu

E]
2 QATTURLT VRV i eV

s
required (see Section 5). The material shall be pur
g 1 pound.

]

: hen Government drawings, specifications, or other
d re used for any purpose other than in connection with
a definitely relat.ed Government procurement operation, the
United States Government thereby incurs no spon51b111ty nor
£H | gy
d

R NCRN [ KR

any obligation whatsoever; and the fact
may have formulated, furnished; or a pplie 1
said drawings, spec1flcat10ns, or other data is not to be
regarded by implication or otherwise as in any manner licensing
the holder or any other person or corporation, or conveying any
riochts or permission to mannf‘ar'fnrp use, or sell anv natented

A apiius VW P Naoo AVl FL= 218 g e 3 chad J PSuTil

invention that may in any way be ralated thereto.

>1
;.
q o
I:
<
n
g

Custodians:

' ”vArnw”W: Ordnance Corps
Navy - Bureau of Aeronautics

Adr Pawra
bl EVi v

Other intg;jeat:
Army - CHQ

W o wree

Navy - Y
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Fore Approved

SPECIFICATION AMALYS!S SHEET e F dprored
TGI8 VT TG
AlWIIIWA-Ld ALANS
Tnis sheet is te he filled out by personnel exther Governmest or contractor, involved in the use of t.h% spec-
) inr nitimate uxe by the Deparimeni «f i=fense. This sheel is proviéed 20T oo-
can be procured with &

1ixcation in procuresent of preduct:
d on|

taining informstior on the nse cf this specification which will insure that suitsble products
winimun arcsnt of d=lay and at the Jeast cost. | nts and the return of this form will be apprecisted. Fo
1 send TG preparing activily (es imadicsted on reverse hereof).

lines on reverse side, ntaple 1n cormer, am
SPECIFICATION
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