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ity of 775 ft. per second 25 ft. per second, normal impact, when fired
from e weapon or device approved by the contracting officer.“»

\

Page 2, Paragraph E-2b, including Fige, 1, delete and substitute:

"The depth of indent resulting from the impact mentioned above
shall not exceed 1-1/2 inohes."

Page 3, Paragraph F=3, delete.
Page 3, Paragraph F-5, delete and substitute:

"Weighing. = Two percent of the finished helmets of the lot shall
be selected by the inspector emd weighed."

Add Paregraph F-93

"Rejection. = Failure to meet eny of the above tests shall be cause
for rejection of the lot."

Add Paragraph F-10:

"Retests. - Lots rejected may be submitted for retest. Only the
test or tests in which the lot previously failed need be repeated. The
number "of helmets selected for retest shall be twice that of the original

‘test,." :

i ;
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S5 5 The jnv'eﬁtl,on ‘relatesi toithe manufacture of = “the “frosty surface embrittlement is the result of
" manganese steel strips and the like, andfmore = decarburization. i < : 35
particularly to the manufacture ‘of thin-gauge,” & In most steels, lowering the carbon content
" cold rolled, high manganese, high carbon steel - ‘tends toward softness and ductility, but Hadfleld
i strips and the like: adapted to be used among 5 steel behaves in a contrary manner. The duc-
©  other purposes:for making helmets for the armed. . tility of Hadfield steel when present is due to its
it = forces. &t DAy B austenitic composition. When the carbon con-
e " Helmet steel must be soft, ductile and have dee tent is considerably lowered, the high manganese
drawing qualities in order that helmets may be austenite is no longer stable on cooling, but tends

. properly formed or drawn to the desired shape 10 to decompose, probably forming a brittle mixture
- from high mdnganese steel.. High manganese  of epsilonand alphg iron. :
" or “Hadfleld” steel, that is, steel containing from - Unfortunately, it is hardly possible and not
1 10% to 20% manganese and from 1.00% to0 1.50% practical in the commercial manufacture of thin
~ carbon as: thin' as' .044 to*.033 inch; and cold gauge high manganese, high carbon strip steel to
" rolled and heat treated is admirably suited for 15, recarburize material which has become decar=-

1
¥

= . . such: purposes. However, extreme difficulties ~  burized, in order to correct the conditions found
= = have been encountered and considerable dam=- + - to exist, as shown by recarburization of samples
' aged or scrap:material has been madeiin’ at-"& = in laboratory tests; so it became absolutely essen=
: = tempts to manufacture such material, tial to find some way in which the decarburiza=
A0 e " Some of these! difficulties and what is believed: 20 tion during heat treatment could be eliminated.
~© to be the explanation of the causes of the same The normal heat treating cycle for Hadfleld
~ are set forth in the copending Weesner and Lef- *  steels includes heating the steel to a temperature

fingwell applications which have matured as Pat- = above the upper critical point, approximately

ents Nos. 2,368,955 and 2,410,322, However, the 1800° F. to 1900° F. and usually about 1850° F'.,

inventions described in said Weesner and Leffing- o5 and then quickly cooling the same, as set forth

* “well patents are directed more particularly to in said Weesner and Leifingwell patents.

“ ways and means of reclaiming or salvaging such " We have discovered that Hadfleld steel re-

damaged high manganese strip material.. sponds. to heat treatment extremely rapidly and

The present invention involves the avoldance that the steel is completely austenitized almost

or elimination of the conditions which apparent-.. 30 instantaneously .upon being heated to & high

. 1y cause the material to be damaged during the temperature of from 1900° F. to 2000° F. and

cold rolling and heat treatment thereof. Thus, preferably from 1950° F. to 2000° F. in a furnace

the difficulties or damage apparently are caused: - in which the temperature is maintained in the

= in part by surface embrittlement resulting from hottest zone at approximately 20002 F.; and these
decarburization. 35 furnace and steel temperatures are materially

In our early attempts at cold rolling and heat higher than those previously used for heat treat-

treating Hadfield strip two conditions were found ing Hadfield steels.

’ associated with low ductility—first, carbide pre- We have further discovered that the extent of
cipitation at grain boundaries, and, second,” decarburization occurring in Hadfield steel which
“frosty” surface, i. e. the frosty appearance re- 40 is the cause of the difficulties, is proportional to.

] sulting from innumerable small cracks developed time and that if the steel is substantially in-

5 by the Olsen ductility cup test. stantaneously completely austenitized by ex-
We discovered that the carbide precipitation tremely rapid heating to the high temperature of

difficulties could be controlled by a very careful from 1900° F'. to 2000° F, and then immediately

control of the cooling or quenching stage of the 45 quenched, insufficient time elapses for any ap-

heat treatment step. preciable amount of decarburization to occur.

. Tests made revealed that the frosty surface was It is therefore possible by heating and quenching

accompanied by decarburization. Samples at high speeds, that is by carefully controlling

‘ known to be frosty and decarburized were re- the time and temperature of heating, to hold

carburized and heat treated very carefully under 60 surface decarburization of Hadfield steel to such

controlled laboratory conditions and then tested. a minimum that no harmful effects result.

After the recarburizing heat treatment, the We have further discovered that the surface
frosty condition disappeared and the ductility as appearance of cold rolled heat treated Hadfleld
determined by the Olsen cup test, was materially steel is no reliable index as to the presence or

increased. Thus, it was finally determined that 55 absence of surface decarburization or embrittle-
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ment. If the heat treatment is carried out in a
highly oxidizing atmosphere, there is a tendency
to scale and “burn” the surface of the Hadfleld
steel strip at the same time that the decarburiza-
tion and surface embrittlement occurs. Contin-
ued heating of Hadfield steel in a non-oxidizing
neutral or moderately reducing atmosphere will
produce a decarburized and brittle surface with-
out appreciable scaling or marring of the sur-
face. Thus, a good surface does not necessarily
indicate good ductility or the absence of decar-
burization and surface embrittlement. Contin-
ued heating in a very reducing atmosphere, how=

ever, produces very. little surface decarburization. = i
l 5 >

‘Test 'samplesimade in the ]Jaboratory from the

(=18

10

‘same material were heated for 5 minutes at 1950°

= 0N mthreeiuﬂerent ‘atmospheres, Waterquenched:

“and tested.:
- highly.oxit

The first.sample was: hedted in a

ng ‘atmosphere and'when ‘tested haﬂ 3

'ditfon. . The sample also had heavy decarbur;za- N

“tion with a rough surface, burned and scaled, and 4

Tl Ly

very brittle.s = i
. The' second sample was heated in'a moderat

390 Olsen ‘cup test value with a “frosty” condi-
uon. 4
sbrittle, but the surface appearance was smooth,

4

and the like more quickly and more cheaply than
it has been produced previously.

These and other objects may be obtained, the
stated results achieved, and the described difli-
culties overcome by the methods, steps, products,
treatments, and discoveries which comprise the
present invention, a preferred outline of the
steps being set forth in the following detailed da-
scription, and which are particularly and dis-
tinctly pointed out and set forth in the claims
forming part hereof.

High manganese, high carbon strip steel cf the
““Hadfield’’ type is hot rolled down to the thinnest
possible gauge toswhich it can be rolled without: -
damaging the stripl or hot mills, which may bhe
approximately:.109/inch in thickness, and the

- strip:isithen:coiled‘and cooled in ' Water as rapidly* =
as possible’ to: ;)revept carbide precipitation and; &
Sdecomposition. " Thisicooling step following hot "
.390 Olsen cup test value with a “frosty?” con- 2o,xolling is:a departure from usual methods which®
‘do'not ordinarily. include such'a step'in connec-:

tion with the manufacture of hot rolled strip.
The hot rolled strip is then continuously heat® -
‘treated: to take:the carbides back into solution:

" ly:veducing atmosphere. ‘When: tested it'had'a o5 and to render the steel fully and uniformly au-

- stenitic. ‘The heat treatment is performed in'ac-

“The surface was heavily decarburized and™

" The third sample was heated in a very reduc-
mg atmosphere and whenitested had'a .440 Olseniag

‘cup test value with no frost. " The surface condi-.

‘Hization and the sample was ductile. -

o time: and temperature of heating.

~heating cold rolled' Hadfield steel strip as rapidly
B5:4t s necessary to do so followed by an imme-
~diate ‘quench. : For these reasons, it is only. pos-
“Sible’as'a practical matter to control the furnace
atmosphere such that it is non-oxidizing, neutral
or moderately reducing, which.can ordinarily:be
readily done in'the operation of fuel fired contin-

6 the burners and of the fuel air ratio.  When
. the furnace atmosphere is thus controlled, and
* “Wwhen the heat treb.tlng is very rapidly carried out,

~scaling occurs.

~ Accordingly, it IS an object of the present in-
“vention to provide a method of manufacturing
- thin gauge, cold rolled, high manganese, high
carbon steel strips and the like without surface
decarburization or embrittlement, so that the
normal ductile properties of austenitic manga-
nese steel may be obtained.

A further object of the present invention is to
provide a method of making cold rolled, heat
treated, high manganese steel in accordance with
strip practice cold rolled to gauges as thin as .044
to.033 inches in thickness.

Furthermore, it is an object of the present in-
vention to provide a new method of manufactur-
ing cold rolled, high manganese steel strips and
the like by which the resulting product has a
good surface appearance, extreme toughness and
strength, and high ductility and dla\\lng quali-
ties.

And finally, it is an object of the present inven-
tion to provide & new method of making cold
rolled, light gauge, high manganese strip steel

_uous heat treating furnaces by a proper control:

% tion: was smooth, ‘there was very little decarbu— .

¥ trherefore, the character of the furnace atmos-
“phere during' the heatitreatment is also an im=* 35
"~purtant factor dn’ addition to the control of the
: Unfortunate=:
“1y, in mill'practice it is not feasible to maintain a
~highly * reducing’ ‘atmosphere: in: continuously

40

45

00

“Tittle 1f any surface decarburization, burning or

it
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cordance with the discoveries of the present in-
vention® by substantially instantaneously com-
pletely austenitizing the steel by extremely rapid
heating to a temperature of from 1900° F. to
2000° F., preferably in the latter half of said
range, followed by immediate water quenching.
Thus, the heat treatment of 17%’* x .109’% and

of 1534’ x.109”% hot rolled “Hadficld” steel has . 5

=been successfully: accomplished in accordance
“with the present invention in a 25 foot continu-
ous heating furnace:in which a non-cxidizing,
neutral” or ‘moderately reducing atmosphere is
maintained, and in which the furnace tempera-:
ture is maintained at or above approximately
2000° F. The effective interior length of this fur=
nace is approximately 23 feet and the hot rolled
strip having the widths and gauce stated have
been run at from 9 to 12 feet per minute through
the:furnace. = The strip: reaches a temperature
close to the furnace temperature of approximate-
1y 1950 to 20002 F. at a point approximately 2 feet
ahead of the furnace exit opening. The strip is
then water quenched as quickly as possible by
passing it into a water quenching bath imme-
diately as it leaves the furnace.

As previously pointed out, the cycle of the ex-
tremely rapid heating followed by an immediate
water quench occurs so quickly that there is no
opportunity. for surface decarburization of the
material to occur.

The strip is then pickled in an inhikited sul-
phuric acid pickling bath, preferably an aqueous
solution of about 10% sulphuric acid by weight in
water operated at a temperature of about 150° F.;
and the strip is then water sprayed, was hec'
steam jetted and dried in a hot air drier.

We have also discovered that the pickling step
is somewhat critical and particularly the pickling
temperature, because “IHadfield” steel burns or
pits at a higher pickling temperature and the
drying step is necessary to prevent rusting and to
eliminate hydrogen for pr eventing hydrogen em-
brittlement.

The strip may then be colri rolled from the
nominal .109 gauge down to .075 to .080 gauge
(31% to 27% reduction, cr about 279 reduction)
on a four stand tandem cold rolling mill, Other
types of cold rolling mills, however, may be used.

The above operations of he'\tmg or annealing,
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quenching, pickling and cold rolling are then
repeated to reduce the strip from .075 to .080
gauge down to .050 to .055 gauge; and agaln to
reduce the strip from .050 to .055 gauge down to
.044 to .048 gauge to make the finished cold rolled
material; or even again to reduce the strip from
.044 to .048 gauge down to .033 to .038 gauge fin-
ished material.

The first intermediate anneal after the mate-
rial has been cold rolled to from .075 to .080
gauge is carried out with a strip speed through
the annealing furnace described of about 12 feet
per minute; the second intermediate anneal or
heat treatment is carried out at a strip speed
through the furnace of.about 18 feet per minute,

10

15

the third intermediate anneal is carried out'at =
a strip speed of about 30'feet per minute, and the

&
=8

: Thus, in each'instance,sthe heat-treatment is

 carrled out in the shortest ‘possible time at the.

¢

- fastest possible rate of ‘heating; and theiquench™

_ last intermediate®anneal" s carried ‘out- at a.“
- speed: of :30 feet per minute orshigher. = =

6 =
fully austenitic manganese steel, ‘and without
surface decarburization or embrittlement.

Having now described the features of the in-
vention, an embodiment of steps by which the
invention may be carried out, the advantages
and results attained by the invention, and the
new discoveries made in connection with the
treatment of and cold rolling of high manganese
steel; the new and useful methods, steps, treat-
ments, arrangements and products, are set forth
in the appended claims.

We claim;

1. The method of producing strong metal
sheets of hot-rolled Hadfleld manganese steel,
which comprises, giving the hot-rolled sheets an

‘austenitizing treatment by heating them to about
1900° F. and water-quenching them and cold-

rolling the ausbemtized shegts to about 27% re-

" ductfon: 7 .

2, The method ‘of. making col;i rolled Hadﬁeld', &

.manganese steel strip, less than 0.109/2 in thick- °

" is performed as quickly as'possible after lea.vlng ¥
* the heat treating furnace.

The heat treating’ operatlons in each mstance-'

are controlled to'accomplish several results: first,

25

to recrystallize the cold rolled structure, second,
to keep the carbides in® solution, and third, to

~prevent surface decarburization ‘or embrittle~

ment. - The heating to'the high temperature be-

 tween 1900° F. and 2000° F'. recrystallizes the cold
. rolled structure,’ the immediate water quench:

30

keeps the carbides‘in solution, and the rapidity

of heating and quenching prevents decarburiza-
35 0,
formly austenitic with carbides in solution, with .

tion. " The resulting materialis fully and uni=
the cold rolled structure recrystallized, and with-

out any. objectionable decarbunzed surface v

layers.

We have discovered: that if for some reason the
heat treating operation ‘is slowed down, for in-
stance, because of some failure of equipment, or
of the necessity of stopping the line for welding
one coil to another, thus permitting portions' of
the strip to lie in the furnace, these portions will

40

* ness, *having. a: fully ‘and’ uniformly: austenitic "=

structure with carbides in solution, and being
free of surface decarburization and embrittle-
ment: which comprises, completely austenitizing
0.109%* thick hot rolled Hadfield manganese steel

“strip' by heating the strip as it moves continu-

ouslyithrough a furnace to a strip temperature:
of 1900° F, to 2000° F., then before sufficient time
has elapsed for the occurrence of surface decar-
burlzatmn quickly water quenching the continu-
ously ‘moving strip. immediately as it leaves the
furnace to keep the carbides. in solution, and

" then cold rolling the strip down to 0075" to

0.080”” thick strip.
+ 3, The method of making cold rolled Hadfield
manganese steel strip, less than 0.109’’ in thick-

‘ness, having a fully and ‘uniformly austenitic

structure with carbides' in' solution, and being
free of surface decarburization and embrittle=

- ment; which comprises, completely: austenitizing

have badly decarburized surfaces and these por=-.

tions must be removed, Howeyer, the material.

therein may be reclaimed by treatment such as
described in either of the Weesner and: Leffing-
well companion patents referred to.

‘While the process and product have been de-
scribed in connection with the manufacture of
strip steel or stripsheets made in accordance with
strip practice, the present invention is also ap-
plicable to the manufacture of other high man-
ganese steel products such as sheet steel, in
accordance with sheet practice.

Accordingly, when the term ‘strips” is used
herein and in the appended claims, the term is
intended to include the manufacture of cold
rolled, high manganese steel strips, stripsheets,
sheets, wire and the like.

Also, when the term ‘“high manganese stecel”
is referred to herein, it means steels of the “Had-
fleld” type, which generally contain from 10 % % to
20% manganese and from 1% to 1.59 carbon,
with possible additions of small percentages of
other alloying elements, such as nickel and
chromium, which sometimes are added to “Had-
field” steels.

Thus, the present improvements and discov-
erles provide for the ready and economical man-
ufacture of high manganese: steel strips cold
rolled to gauges as thin as .044 to .033 inches hav-
ing extremely high ductility characteristic of

60

60
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0. 109" thick hot rolled Hadfield manganese steel
strip by heating the strip as it moves continu-
ously through a furnace to a strip temperature
of 1900° F. to 2000° F., then before sufficient time
has elapsed for the occurrence of surface decar-
burization quickly water quenching the continu-
ously moving strip immediately as it leaves the |
furnace to keep the carbides in solution, then cold

rolling the strip down to 0.075’’ to 0.080’’ thick
strip, and then repeating the heating, quenching

“and cold rolling operations until the strip is re-
duced to 0.044’% to 0.033’* thick material.

4, The method-of making cold rolled Hadfield

_manganese steel strip having a. fully and uni-

formly austenitic structure 'with carbides in
solution, and being free of surface decarburiza-
tion and embrittlement; which comprises, com-
pletely austenitizing Hadfleld manganese steel
strip by extremely rapidly heating the strip as
it moves continuously through a furnace to a
strip temperature of 1950° F. to 2000° F., then
before sufficient time has elapsed for the occur-
rence of surface decarburization quickly water
quenching the continuously moving strip imme-
diately as it leaves the furnace to keep the car-
bides in solution, and then cold rolling the strip
to about 25% reduction.

5. The method of making cold rolled Hadfleld
manganese steel strip having a fully and uni-
formly austenitic structure with carbides in solu-
tion, and being free of surface decarburization
and embrittlement; which comprises, completely
austenitizing Hadfield manganese steel strip by
extremely rapidly heating the strip as it moves
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continuously through a furnace to g strip tem-
perature of 1950° F. to 2000° F,, then before suffi-
clent time has elapsed for the occurrence of sur-
face decarburization quickly water quenching
the continuously moving strip Immediately as it
leaves the furnace to keep the carbides in solu-
tion, then ¢old rolling the strip to about 25%
reduction, and repeating the heating, quenching
and cold rolling operations until the strip is re-
duced to 0.044’’ to 0.033’ thick material.

6. The method of making cold rolled Hadfield
manganese steel strip having a fully and uni-
formly austenitic structure with carbides in solu-
tion, and being free of surface decarburization
and embrittlement; which comprises, completely.
austenitizing: Hadfleld manennese steel strip by
extremely rapidly heating the strip in a non-

~oxidizing atmosphere as it moves continuously

;- 1950° P, to 2000° P, to ‘substantiall

- ously obtain complete austenitizatio )
-at sald temperature, then before sufficient time:
- has elapsed for the oceurrence of surface decar=

through: a=furnace to-a_ strip

-of the steel’

burization quickly water quenching the continu=-

. ously movingistrip immediately as'it leaves the
* “furnace to keep the carbides in solution, and then :
* ‘cold rolling the strip'to about 25% reduction,:

7. The method of making cold rolled Hadfield
manganese steel strip having a fully and uni-
formly austenitic structure with carbides in solu-
tion, and being*free of surface decarburization
and embrittlement; which comprises,‘completely.

austenitizing Hadfield manganese steel strip by =

extremely rapidly heating the strip in a non-ox-
1dizing atmosphere as ‘it ‘moves' continuously

: ‘through a furnace ‘to & strlp: temperature of

1950° F. to 2000° F. to substantially instantane-

ously- moving: strip immediately as it leaves the
furnace to keep the carbides in solution, then
cold rolling the strip to about 25% reduction, and

“'repeating the heating, quenching and cold rolling

operations until the strip is reduced to 0.044’’

. £0.0.033*¢ thick material. ;. & '

8. The method of making cold rolled Hadfleld
manganese steel strip, less than 0.109’* in thick-
ness, having a fully and uniformly austenitic
structure. with carbides.in. solution, and being
free of surface decarburization and embrittle-
ment; which comprises, completely austenitizing
0.109'* thick hot rolled Hadfield manganese steel
strip by extremely rapidly heating the strip con-
tinuously during 21 feet of strip travel at from
9 to 12 feet per minute in a_non-oxidizing at-
mosphere in a furnace to a strip temperature
of 190° F. to 2000° F., then before sufficient time
has elapsed for the occurrence of surface decar-
burization quickly water quenching the continu-
ously moving strip immediately as it leaves the
furnace to keep the carbides in solution, and
then cold rolling the strip to 0.075** to 0.080’’
thick strip.

nperatare of
instantane=*oq formly:

9,448,758
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9, The method of making cold rolled Hadfleld
manganese steel strip having a fully and unit-
formly austenitic structure with carbides in solu-
tion and being free of surface decarburization
5 and embrittlement; which comprises, hot rolling
Hadfield manganese steel strip to the thinnest
possible hot rolled gauge, then rapidly water
cooling the strip, then completely austenitizing
the steel by extremely rapidly heating the strip
10 as it moves continuously through a furnace to g
strip temperature of 1950° F. to 2000° F'., then
before sufficient time has elapsed for the occur-
rence of surface decarburization quickly water
quenching the continuously moving strip imme-
15 diately as it leaves the furnace.to keep the:car~
- bides in solution, and then
- to about 25% reduction. - = SSas
10 The method of making cold rolled Hadfield
* manganese 'steel strip having a fully'&nd uni-
austenitie structiire With carbides fn'solus
tion‘and beimg free' of "surface decarburization™
~ énd embritilement; which comprises, hot rolling
~ Hadfleld manganese steel strip
~+ possible” hot rolled gauge,
25. cooling the strip,

o7

‘ then rapidly. water
then completely austenitizing

a strip temperature of 1950° F. to 2000° ¥, then

S Tolling fhelsaip s

to the thinnest:
“the steel by extremely rapidly heating the strip
as 1t moves continuously through a furnace to

before sufficient time has'elapsed for the occur- =
30’ rence of surface decarburization quickly water

s o oA o e

- quenching the continuously moving strip imme-

- diately as it leaves the furnace to Keep'the car-
bides' in"solution, then ‘cold rolling the ‘strip to
about  25% reduction, and then repeating the
35 heating, quenching and cold rolling operations

" CARL W. WEESNER, ' =

* WALLACE B. LEFFINGWELL,
ELVAN R, BABYION. . &4
HOMER L. SCHELL,
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_unitil the desired cold rolled gauge 1s obtained. ! |

' ously obtain complete austenitization of:the steel.
at sald termperature, then before sufficient time
~has elapsed for the occurrence of surface decar-

- burization: quickly water quenching the continu-
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. ‘The: following speciflcatlons and draw:.ngs of the issue in effect on
date of invitationsfor bids, shall form a part of th:Ls specificationt

Afla. Federal Speciflcatlons.

—

~.

- C0C~T-191 - Textiles: 3 General Speciflcatlons Test Methods
UU—P-2'71 -~ Papery Kraft, Wrapm.ng, Weterproofed ;

. U.S, Army Spec:.ficatlons.-p

3-1 - Paints and Related Materlals' General Specification for
Inspection and’ tests. ’
57-136—~ Steel, Carbon and Alloy, Sheets and - Strips

I

Quartermaster Coros Tentat:i ve gif‘ications.—

CQMG-93 ~ Boxes F'J,breboard Corrugateﬂ and Solid : '
0QNG—-91L - Speciﬁcatwns for l‘!ark:,ng Outs;de Shipping - ‘flontainers
: by Gontractors '

\

Tank-Automotive Center .'I:entative Spec1fica tion.-

vmc ES-No, 680 ~ Protective'sc;_' ating Vaterials; Synthetic Type

ALiner Helmet M—l
,Straps Suspension, chin, details Liner, Helmet,/ M-1

SIZE AND GRADE.
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Speclflcatlon. ‘ e \n;:

ke ,dVei-'s'éas .Pa'cking sPecificatibn and Relative Shipping Data. .

T
—

(1) Packaglng and Packing. - Six hundred (600) bands shall be packed

Tor domestlc shipment as specified in paragraph 2a (1) (2) and
(3) except box liner may be. omitted, and then overpacked either

~in @ snug fitting nailed wood box as specified in (a) below or
in a snug flttlng fibreboard box as speclfied in- (67 below.

(a) When a nailed wood box is used for- overpacklng, it shall be
- Style 2, 22, 3 or 4 conforming with Federal Specification
NN-B-62la, except as follows-

"I;' Thickness of lumber used in the sides, top and bottom -
- ”shall be not less than 1/2 1nch v it
2. Thickness of lumber used in the ends shall be not 1ess
T ‘than 3/4 inch.

3. :Cleats shall be not less thqn 3/4 inches thick and
C2- L/é inches wide.’ :

4. .All nalls, not cllnched shall be cément‘doated.
Before overpacking the domestlc flbreboard box (Grade 4),
the nailed wood box shall be lined with waterproof kraft
paper conforming with Federal Specification E-UU-P-271,

- Type C. The. paper shall be of sufficient size as to over-
- lgp at all edges not less than three (3) inches 1nc1ud1ng
folddown after 1nsert1ng domestic fibreboard box._;» :
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LLL»B*SSI 2 Boxes'~fiber, corrugated. PR
 LLL-B~636 - Boxes; fiber, solid, = G
 UU-P-271 - Paper; kraft, wrapping, waterproofed. bt w50
CCG—TL191 - ¢ettileS° general SpBlelcatlonS, test methods.

100~2 < Standard speCIficatlons for marking shipments., -

& - 2% o '
e e _ [ ;

e, gpa ~naster Corps Drawingz,~ "f o ke “*L"“'“‘:;;f;f
2-1-36 Straps,’ SuSpen51on, Chin,. Details; s
- Liner, Helmet, M—l. s o

i

_TYP®, SIZES AvD é-RwE.

B—l.v ZIyoe. ~ This sPecification covers one type of neck—band, for
ner -h'}mt i‘I‘-‘l- ' : : i

A,v_'~B-2,h Siggg.a<ﬁhe neck—bands-shall be Jn three 31zes as shown in“

r"&_ »_} Ciads o e --‘~.‘ ;




,-3"". 7. l/gll
opart_' apart
1200 | 140

. C—lb Color.— nhe color shall be Gllve Drab No.,3 vat dyed.,non—toxic
;and shall show "good fastness" to rubbing (crocking),,nerSDiratlon and water
when subJected to uests as glven 1n Federal 5pec1ficat1on. CCG—T—191.- e

C~1c. Fastener. Snap.- Shall conform in d951gn, materlals, and flnlsht
Fzg. l, herein.. , . B LS

\

-2, Substitution of Materisls.-

c-,aa-. See Section H.- B
; s ' b
sl a "‘WbrkmanShip - nhe neck&band for,Llner, Helmet M;l, shall be
accurately made in conformity with drawing and specifications listed in Sectlon

“A; and as specified herein, The flnlshed artlcle shall be clean. well made,

GENERAL %_gummmms.

f'-']D.-l iBiod Section T,
Iggmu REQUIBmmms.

-‘ffﬁkl"__ggggg; Ali deta11 requirements for the manufactg
e and its component parts shall be as shor *by!applicable a aﬁi
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< F-2,  Inspection.~ Inspection may be made throughout the entire process:iof i £ -
- manufacture, ~ The passing as satisfactory of any detail of construction op Wi

aterial shall not relieve the contractor of responsibility for faulty work-

_manship or material which may be ‘discovered at any time prior to final accept—

# ance, Final inspection of the finished articles shall be made either at point
~of production ér at point of delivery designated in the contract or purchase /i &

~ouder of procuring azency. In case of factory inspection, every facility shall

be afforded inspectors by the mamifacturer, for the proseoution of their work, 2

W F-3a, Viebbing.— Shall be tested in accordance with applicable requirements =
... 'of Federal Specification 'CCGa-T-fl‘Ql._ : 42

iR

 F-3a(1), Stretch of Webbing,~ The percentage of stretch shall be the aver—
~ age results obtained on 5 test specimens > full width and 6 inches in length,
. The test specimens shall be irmersed in both the acid and alkaline solutions
quired for fastness to perspiration and the wet specimens suspénded’ from one

“dn room temperature 77°F,°F., and a one pound weight shall be attached -
the free end of each specimey, and the specimens allowed to dry. When dry,
length of ‘each specimen Jsﬂhl:?llbe ineasured and recorded, The stretch shall

essed as the percentage increase in length of ‘the five specimens. :

_PAGKAGING, PACKING AND MARCTNG, i e
G-1. Packaging.~ Twenty~five, eck-bands of one,size shall b tied in'a
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TERUASTER CORPS C.qeQ, No. 63C

TATTIVE TR ST AT e ~+10-February 1944
=PECIFICATION ; ; Superseding Cew.D. lcs 603
e 6 October 1943 ., :

BAND, LINER, ""Ehu;, M-1, qﬁuD W TYPE*
(StOCL No. 74-3-59)

: s

2 PLD CABLu SLuLIVICﬁLIGFS.

A== "The folloW¢n speci 1cat10ns of the 1ssue in Pffect on dqtq of invjtu»

¢

tion{for-blds,-uhall;fqrm rt of thlr sped1f1cat7oﬁ~

= .

A-la. . Pederal Sbecifications.~ : : ?: ;

CCC-T 151 - Textiles; General Specifications, Test Methods
~T=2 76 - Thread; Cotton

«

£-1b, U. S, Army Specificationg.- ; &

3-1 - Paints and Related Materials, General Spac cif o
Inspection and Tests, including color card supplsment
thereto. -

57-136" - Steel, Carbon and 4lloy, Sheets and Strips.

A-lc. -Quartermaster Corps Tentative Specifications.-

OQMG-CE - Pack lng Specifications, for Band, Lwner, Helmet
M-1, iHead, Hew Type 3

0G=94 - Speclf)catlons for Merking Outside Shipping
Containsrs by :Contractors

By Tirm AND SIZE, . o

B-1. Typs.- This specification covers one type of hesd-band assvioly, for
use in liner, helmed, M-l, or liner, helmet (parachutists) M=1."

E-2. S*zc - Shall be as showvm in Figure 4 hereof,
C. MATERIAL AND WORKMANSHIP,

L4
to mest the requirements of this s
cleaned, carded znd combed; the varn
The weave shall be two up and two down, 5i

¢c-1, laterial.-

2l

Webbing,- Shall be made of cotion having sufficient length of staple
s G n. The cotton ~ua11 be thorou~h1y

evenly spun and twisted, and mercerized.

Herrinmhone T il ‘1"n7y end

C-la

tightly woven. The webbing shall conform to-requiremants shown in the following
tables 2

*This is the approved nomenclature.



3 ¢ Maximum : Minimum : :

: ¢ Weight : Bresking ¢ Haximum . Yarn
¢ Width Per : Minimum : S+rur~+1 : Stretch Sizes :
: ¢t Linear . Threads : (Grab s : “ombeﬂ :
t : Yard" ‘ : Method) : : llercerizsd)
: : : : : : : e
¢ Inches : Ounces ¢ Full t Per ¢ Pounds ¢ Percent . :
: i ¢ Width ¢t Inch : 3 :
3 § 3 : g 3 : 5
: ! iTotal Warp-sFilling 3 Warp: :Filling; ¢ Warp:®illin:
. L] e 1 . L3 /P - = /’1 .
1-1/8 0,40 : 118 =50 tJaws 3 Jaws 3 3 2 20/2: 20/4
g 1 : 3 tinches 3 inch ! : 3 e D
: 0 1 : ¢ tapart  : apart : : :
S 5/%4 B : 3 $2000 0 140 . R g 3
C-1b. Color.- The color 211 be Olive Drab, No. 3, vat dyed, non-toxic and

<
*———_ 5 - e |
chall rhow "good fastness" 4o rub‘lpg (crccflny) perspiration and v'tez Ven subem

jectaﬂ‘to applicable tesis in Federal 3pecification CCC T-181.,

C-2. Leather.- The les vther shall he vegetable tanned, full grain CclfShlP,
7 P N G . 3
Irse from defects which may impair the leather or materially affect the cuthi

value of the skin or the sorv1cuale1+“ of ths headbard cusg therefrom. (See

5-3.) Ths leather shell yicld ths volght and thickness specified without eplii

ting the hide after tanning; and shall be Tirm but free fror bony or hard spof

gand sh 1 bv “llahlu and suitable for ths purpose intended, and conform %o the 453
0llov

(Sea Par, ‘H-1b(1),)

1 be well beamed, bated, and vegotahle

C-2b. Color.- Grain and flesh sides shall he natural colop.

C-"c, Weight, Shall bn not less than lo bunces nor more than 2% sunces on .
a standard lSathor gauge, "Woburn" or equal, and shall. cut.into hoedbsnds avarggis

2 ounces.

C-2d. Tensile Strength,~ Shall be not less than 2,000 pounds per squars
inch of cross-scotion arca.

C-2e. Fat Liquoring,- The leather shall be fat-liquored to contain not less
than 6 percent pure oils on tho bons dry weight,

C-2f, Watcr Resistance,- The leather shall not be permanently affected nor
lose its fl“XlJl1lLy when wet with cold water and air dried. (Sge S c-ion )

C-2g. Ash,~ The leather shall contain no fillers and no salts unessentisl

r————

to itr quality, nor an ash content. of more than 2 percent,

O
O
°

/

C-2h. Acidity.— The pH shall not be lowsr than 3,00 or more than

C-2i. Zloneation.- The ultimate elongation sha 11 be not less than 25 por-
cent nor more than 45 percent when tested on g Specimen taken -parallel +o tdu
backbone,

cchD. Noo 63C _2_. it /'. =5l




.natural water-resistant finish. The il%sh side shall:

C—Zj Tear Test.~ The stitch tear resistance of the leather shsll be not

less than 600 when tested in sccordance with Far, P-db

C-2k. Cracking.- Leather shall not crack
through 180 decrees,

folded

r\
o)
)
ot
5
-
&
ik
i
,:‘
=
e
£
(2
rei
L L
(o)
2
=y
<

C-21, i

jory
o’
Q
=
(il
fond

1ishe~ The leather shsnl
tannaze and snuffed to 2 smooth surfac

forming to requirsments for

C-5., Thread, Cobtton,- be Ho. ui/é, con{ j
Tyyo I, 1 A3, of Federal V-T-2768 and bhe veb dyuA OI*VU Dv'W_ Shs
of U, S, Army Sbtandard Color Card and shall show "zood fastne to rubbinz

(c“ocking), pers nlvr*icn,
in Pederal Specification

subjected to LjSu:,-iOF such requir:

C~4. Buckle, Bgr and
shown in Figuvs II hercof.
snd H-5b,

Shall conform in designes and materials os
shaell conform to requirements of Par's E-5s

0N o

C-5. Substitution of Materisls.-

C-86, The band, lin elmet, M ad, new type, ¢
Lll be accurately in conformit; : i

L; and as specified

5 .
SILd S?.‘l:Cl. e

(€ 4 e T o s 75 e e I T i
listed in Sce @il e fisiched articls shall be ¢l
-~ e s B e - . ) 2 . Do - e i 5 T i I
well mude, and frsoe from uny defects which may sffect serviceabili
s
D. GENERAL RE it UIREMER 15 S

A

gpecified in 1p71tau1un for bhids, 5 fi
typs, assembliss, shall be submitted to.

D-1, Samples for Approval.- 3@10re production is commenced, unlass obhorwise
nisled band, liner, helmet, M-)l, hesd, new

h% contracting office for approval,

/‘u

C‘r

n ‘—'m 5T POUTE TMETTS
e JA-.J.I. R.;b“ Lo

ements for the manufacture of the finisghed

B-1.- General.- All detnil requi g
£ 11 be as shovn in Figures I and TI, and as

article snd 1%s .component
necified hersin.

E=
91'
ok
[¢7]
o)
s

3~2., webbing,- Sh nll conform to requirements of Par, C-la. Shall be cut to

length, the ends pinked rnd cemented as shovm in Figure .I. .

P

BeG, Lesther Band.- Shall be cut from leather specified in Par,
be free from defects which may affect its serviceebility. The i
band shall be commercially clear. Slight surface or open serat
to a minor degree, slight iron or salt stains will be permitted. Cz.i cereaks
will not be accepts bl The flash side of a band shull be free from loose. flesh
excepts to a minor. degree, adjacent to the ends. Slipght flesh cuts or scratches
will Se permitted. jebi wrinkles, excsssively soft spots or excecdinzly loose
sponge or flanky leather shall not be accsptable. Ihe clesning up of exccssive
stains or oil spots will be permissible if done in a manner that shall not affect
the strength of the leather,

%
0

o
U
ch

/2

5

C.QsD. No. 63C -3~
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-4, Stitching,- The leather shall ve stitched to the webbing using ;EQ
less than 17 nor more than 14 stitches per inch, The webbing shall be stitche"
to the buckle with 2 box stitch. Al1 stitching shall be lock-stitch (stitch Ty,
301) and as shown in Fioure T,

E-5, Finish on Buckle and Clip,-

E~-5a. Buckle.- The buckle shall be finished with a chemically'deposited
oxidized finish (bluish black), the oxidizing finish being of the following for-
muls and methods of application;

Formula - : § 3 :
Copper carbonate - - . . _ S e R BT
Ammonium hydroxide (commercial)~ - _ _ _ 1 quart
Waver-"w = 0 L L ST Amrmae L3 GhnREs

Method of application - : :
Thoroughly ciecan article to be finfshed'by any satisfactory
commercial method, Add the water aftor the coppar carbonate
and the ammonia have been thoroughly mixeq. Use at’ a ten-
perature of 1750 Fo, and immersec the work until the colop is
obtained (usuelly from 1/2 to 1 minute), Thers must be
eXcess copper carbonsate,

B-8b. Clips.- Tha fabricated 8tcel clips shall bhe thoroughlv cleaned with
1242k 3 ! ! SRR
sed in begt R inl ractice and e hed +
se ;2 DBST commercial practice and washed 4o
E
q

an approved typs of cleansr as us L 0}
roemove oll tracss of grease, oil, dirt;, 5calz, rust ang foreign macter, The
articles shall then bhe given an electro—nlatud zine coatine The thicknogs of
the zinc coating shall be nos luss than 0,00025 inch thick and fres from porosit:
and cracks. After zZine plating and in order to provide s« satisfactory bnge for
snemgl, all clins shall be given g uniformly satisfactory-phosphatc coating or
chemical pro-treatment (AOnderizing, Pwrk&rizing, or eguivalent), which shall
further scrve ag A rust inhibitor sand aid corrosion resistance, and provids g
toothed surfrce to nid adhesion of the cnamel cont, : i

T ot

E~5c. Uroca Formsldehyde Baking Coating.- The clips, aftor boing
%8 roequired by Par, B-5p shall be Finishod with a uren formaldehyde bg
ing intended for USG on zine conted stos articles, which shall be app
bPrepared clips in such fcceptablo manner thnt when bakod onin aceords
recommondation of the manufacturer, maximum bropertius will ps obtained. Thare
snzll be no psuling, creacking, blushing, checlkiny, wrinkling or blistor:
the tost described in Por. P-43 for finished clips. (See Par. H-2,

undop

E—Sc(l). Color and Luster.- Shall be an 0live Drab, ¥o, 19, lustcrless,

coenforaing to Color Curq Supploment o U, S. frmv Sneciflcﬁtion Now sk,
(=] Lok WJ I C

: -6, Forming enq Lssombly.- The hend-bard, “ssembly, shall be so construce
tod that i4 shall £i% 21y susponsion harmock, vien properly instelled, and bs
comfortuble to the vizarer,

o
<

semdbly, shall be stomped,

5
but logible charseters, to
tials or name or tho Gy :

C.2.D, No. 63C -4
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Z.~ Samples !
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F-tb(1),

“audvelon



X
F-4b(3), Elongation,- Dumb-bell=shaped specimens as described under F-4b(c:
shall be used, Gauge marks 2 inches =+ 0,01 inch apart shall be stamped on each
specimen, the mark centered on the specimen and made by & method that will not -
injure the leather. The specimen shall be tested in vosting apparatus as uss
for tensile stren ngth, The gauge marks shsll be measured by means of dividers and
a=steo] scalc %o the nearest fiftieth of an inch., The thicknoss of th: specimen
shall be measured as in F- 4b(2) above, and the load required to producs a stress
¢ 2,500 pounds per squarc inch sheoll be computed. Vhen the irdicator on the
chine shows that the losd has reached this computed amount, the di
5 paug 121l again be measured immediately. The distance
Z ks, minus the original distancs, dividsd by the originsl 5
i=d by 100, is tho percent of e glongation or stretch. Ths o ongation shall
wach spescimen, and the average of all rocorded,

% .
EA

Tater Resistancs.- Ssmple specimens not less then 1 inch wide by
21l bo immcrscd in wobter at r ity Fo, for

oved and suspended ia air at roonm temporoture to ai
hall show no svidencs o

£ having been permnn: mtly af

N~

~

F-4b(5), Toar Tost,.- Puroh 2 small holes in the tast spocimen not larger
than to admit = Tt wire & 30 inch in diametoer. - Place the
holes l/x inch ag i < 32 of the specimen. Loop the wirs
through 2 holas snd mossurs t lozd rog To pull the wire through tho leather
by plscing the specimen in one isw of £ sable testing machine end the two ends

o & I dJ (a3

of the wire in the other Jaw. The load in poun divided by the thickness of ths
leather of the specinmen, in inches,; shzll give nimum of 600 when the pull on
the specimen is applied inm the direction parallel *3 the bacibons,

F-40(8). Ash.- Ignite 5 grams of lesther 4o a constant weight in a wuffle
furnace ‘et 11129 FX75% F. (ool in desiccator, weigh, and réport as percentage
of ash, L

F-4b(7), Acidity, pH.- Tei: grams of lsather into a chemicsl 11y resistant
5lass flask, add 100 ml of qut“]lfl water snd stopper flask tightly. Agitate
smiixture well lm1td18t91" axd allow to stand for not less than 4 ‘hours, nor more T
than 18 hours, Agitats mixture, allew to settle 10 minutes, and determine pH
2T dscanted extract with a class elsctrode at room temporature, 77° F, - 50 w,

F-4c, Finished hycxlss, - Shall bs a bluieh bluck coler throughous.

-4d. Finished Clips.-

F-4d(1)., Cold Wator Rusistancs.- Immorse twc or wmore finished clips in
distilled water, 75° - 60°F., Tor 24 hours There shall bhe no wrinkling »r blis-
tering visible o the Qe 7mm:41“+”1" upon renoval of th2 gpecinens from the
water, The test specimens shall be allowod to oir-dry for 2£ hours after removal
frem the wator, after which th 2y shall be indistings LiS hable from duplicato narts
not subjoected to the test. '

¥-4d(2), B : ”it-r Q'SJQte nes. - Immerse two or more finished clips for
15 minutes, in di tille :d at 212° P, Thors shas 211 be no wrink- S
ling or blistering tely upon remeval of ths specimen S

from the water,
after which they shall be
to the test,

llvu,d to air- dry for 24 hours,
le from duplicste parts not subjectsd

CeC.D. To. 6

C -6~

(WS}
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4d( ) Petroleum Solvent Resistance.~ Immerse two or more finishe d clips
4 trolgun solvent for 16 hours at 77° - 80° F., The petroleum solvent shall
dve a 60° straight aniline point and a boiling range of 150° to 250° F, There
ysiiall be ne wrinkling or blistering visible to the sye immediately upon removal

- of thc saeoimens from the pstrolewm solvent. The coatineg ehsll be no more than
affected when sxamined two hours after removal from petroloum solvent.
spucinens shall be allowfd to air-dry for 24 hours, «ftor which they
1Jst1nwuzcnwble nlicats parts not subjected to the tast,.

l_r

'r
11

Sta ..... Te= o shall be no softening, change in sppearsncs
ranldshyds coating on test qpucwn,ns after oxposurs to
ds of prussurs per square inch (2532 F.) for 30 minutus

PR T4 8
LOrms il

,1

i

*“r baplng rricr tc tes

spray test shall be in ;
— No. 3~1, oxcept thst £
uscd. (Cme, Par. H-2,)

S i AT Rty AT oTIT
Te 1250 CL G b Ty ralih Ll sd 3 ;..;_:‘)\.hI;..'(:.

G-1e 'hlass o+uJ wiss
1 bends,

bids, contruact or ordar,
prekazed and packed in

kot

i

I

—
vy O e gy

a

3l

accordarc G Specification No. CB-1 for bands, liner,
T hslmet, 1I- 30, 7&—5—&9).

G-2. Marking.- Unless ctacrwise spoceifiad Por bids, contract
or order, undcr which shij *ﬂ:ﬁﬂ(", sach shipping conbsinsr shall be plsivly
marked in =sccordance with reguiremonts of O3G ' B¢ o G,

wroa=H NCTES,
~

U-1. Substituts liaterials.-

H-1la. 1 the evenut of an gency, and subject to the approval of the cum-
trecin: officer, substitution materisls will be permitted as fellows:

1 PRECN L I I e iy s - -~
“Then such substitubicns arc parmittsd, the exbent of

substitution shall be as indicated in invitation for

o’ ct
porl

Je TR ]
%)

.

H-1b. Substituticn for Caliskin.-

1-1b(1). Then in the cpinien of the controcting officer, there is insuf-
ficient supply cof cslfskin availebls, whole kip skins ov kip sides msy be sub-
3 +

stituted, providing the requirements horvin for calfsitin are complied with,

H-lc. Substitutisn for Viebbing.-

- H-1c(1), VWnhen in the opinion of the contracting officer, Double or Triple
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- e T

%

.

Herringbone Twill webb: ng is 8V9111b14 or can be obtained more ranldly c¢ithe:

or both will be acceptablo broviding the we bbln otherwise conforms %o rﬂm'r
ments herein., In tha ovcnt,it beconas difficul ta obtain "Combed ﬂﬂrc”“‘vcd
then webhing manufactured with "qu sd lercerized Yarn" in the warp only

L
sidered, provided such w. bhine sh "11 conform to physiénl reguairenments

H-2. . Substitute Finish on Clips.- Requiraments of Par's E-5 to E-5c¢(1) in-
Ve mny bo disregardsd it ao dosired, and the follc wing alternets Pinish
ituted on clipsg onlys ‘

et ookl

Y 1l be Bonderized o Parksrized ord thon
organically cuﬂted as follswsy

(1) Two conts of hg'.‘l
p

- N~r Load ol -

fermaldeh, ‘e (spplisd by o ntrifugs) and
(e e | O 4l R Wy 0 i
baked .n i;r fif%s 2 minutes,

8 inpregnnted with phancl
and baleed P\‘ fiftoer minubes ai

F., fu- Chirty u*nutvs.

Ce All finishod clips

inclusive, . it ;
H-3. The sals snr Army Specification Né. BT,
is the mothad describoed '

2am

Lot
.

HOTICE,~ hen Gov roment drawin ificaticvns, or other deta sre usod
PUrposG other +H"n in comection with s wlfinitely rolateq I Government procur
operation, the Uniteq States Government thereby incurs no rﬂswonsj%ility'nﬁ“
abligntion whetso EVer; ond the feeot thet the Government may have o rulated,

nished, or in any wey supplied the said drawings, spscifications, or other d ba,
is not to bs regarded hy inplication cr othervise es ip Ny annner ILCUHUI”T
holder or any other person or ¢arporation, or con nveyin: aay rights or porﬁi
st aanufacture, use op sell nny potonted invention thet may it uny way bo re

S
thereto,

o}
ol

ICTE:~ Unlass othered se °r purchrss order, copies

21 thig spacification mey vaoink

2
S Tk
%
b
]
~
3
-f.
3
W
5
cf.

121 Roead
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C.Q.D. s, 63 =3~
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date of invitation for bids, shall form a part of this specification:

forms and compositions:

QQ-B-611a

SUPERSEDING: -~ "

Fed. Spec, QQ-B-611 .
© Marchl,1982° -

FEDERAL STANDARD STOCK CATALOG
‘Section IV ,
(Part 5) '

FEDERAL SPECIFICATION
FOR

v

BRASS, COMMERCIAL; BARS, PLATES, RODS,
- SHAPES, SHEETS, AND STRIPS

This specification was approved on the above date by the Director of Procure«
ment, for the use of all departments and establishmg

shall become effective not later than December
eflect, however, at any earlier date after promulgation.

) 5 ‘ |
A. APPLICABLE FEDERAL SPECIFICATION. .

A-1. The following Federal Specification, of the issue in effect on

QQ-M-151—Metals; General pecification for Inspection of.

B. COMPOSITIONS AND FORMS,

B-1. This specification covers commercial brass in the following
Rods and bars:
Composition A, for forging.
Composition B, soft and half-hard, free-cutting.
omposition D, soft and half-hard, free-cutting.
Shapes:
Compositien A, for forging. -
Composition B, soft and half-hard, free-cutting.
Composition C, various tempers. .
. Composition D, various Trempers.
Plates; sheets, and strips:
Composition C, various tempers.
Composition D, various tempers.
Composition: E, various tempers.

|
1208294 0—40 ’



. S. ARMY

syEcSmcmoN NO. 6- 185C
OCTOBER 1, 1941
SUPERSEDING
No. '6-185B
APRIL 22, 1939
No. 16109-A .
August 15, 1940

WEBBING, COTTON, NATURAL, OR IN COLORS

A. APPLICABLE SPECIFICATIONS.
A-1. The following specifications of the .ssue in effect on date of
invitation for bids, shall form a part of this specification :
A-la. Federal specification : ;
CCC-T-191—Textiles ; General Specifications, Test Methods.
A-1b. U. S. Army specifications :

19-60—Paper ; Kraft, Duplex, Waterproof, Flat, aund Creped. .

23-54—Box and crate for Domestic Shipment, Air Corps
Supplies and Equipment.
100-2—Standard Specifications for Marking Shipments.
B. TYPES AND GRADES. ) .
-B-1. Typc.—Webbing, cotton, natural, or in colors, shall be of the
following types as specified : .
Type I—Lightweight.
Type II—Mediumweight (hard texture).
Type Ila—Mediumweight (soft texture).
Type IIb—Medium heavyweight.
Type III—Heavyweight.
Type IV—Extra heavyweight.
Type V—Special use.
Type VI—Air Corps.
B-2, Grade.—Shall be “Firsts.”

C. MATERIAL AND WORKMANSHIP.

C-1. 3aterial—The cotton used in the manufacture of this webbing
shall have sufficient length of staple to meet the requirements of this
specification. The cotton shall be thoroughly cleaned and carded
(combed yarns accepfable), the yarns evenly spun and twisted.

C-2. Workmanship.—The webbing shall be evenly constructed, firmly
and tightly woven, and free from any defects affecting appearance or
serviceability. .

D. GENERAL REQUIREMENTS.

D-1. See section E.

E. DETAIL REQUIREMENTS.

E-1. Color—The color of the webbing shall be as specified in the
invitation for bids, natural, bleached, or in colors. If the webbing is
dyed, it shall be yarn dyed (except types I and IIa which may be
piece-dyed) and shuall show “fair fastness” to light, weather, and
laundering. The stuffer warp may be undyed. The use of sulphur
colors is prohibited.

477881 0—42
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- QQ-M-151a
NOVEMBER 27, 1936
SUPERSEDING

Fed. Spec. QQ-M-151
June 28, 1932

FEDERAL STANDARD STOCK CATALOG
Section IV

(Part 5)

FEDERAL SPECIFICATION
FOR

METALS; GENERAL SPECIFICATION
FOR INSPECTION OF

This specification was approved by the Director of Procurement for the use of
all dopartments and establishments of the Government, and shall become
effective not later than November 1, 1937, It may be put into effect, however,
at any earlier date alter promulgation.

1. SCOPE. ] . ]
1. This specification covers requirements which are common to all

" detail specifications for metals unless specifically excepted in the

detail specification. It does not describe the material or article but
rovides means for determining whether the material or article con-
orms to the detail requirements. Individual requirements for the
material or article are given in the detail specification.

Ii. APPLICATION.
2. Application.—
2a. This specification shall form a part of each Federal specification

and each specification issued by any department of the United States
Government when reference is made thereto in the detail specification

- or contract.

2b. For administrative reasons Navy Department purchases will
be made under the issue in effect on date of invitation for bids of N avy
Department General Specifications for Inspection of Material, Ap-
pendix IT (Metals). .

3. Precedence.—Should any conflicts exist between the requirements
of the contraéct, the drawings, the detail specification, or this specifica~
tion, the requirements of the contract, the drawings, the detail speci-
fication, and this specification, shall prevail in the order named.

III. DUTIES AND RESPONSIBILITIES OF THE CONTRACTOR,
4. Subconiracts.—The contractor shall be responsible for compli-

ance with all the requirements of the contract, drawings, and speci- -

fications, whether the material is manufactured by him or a subcon-
tractor.

408437 0—d1——1
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CHIN STRAP RELEASE: T1
(For Helmet, M1)

This release is designed to
prevent injury to the wearer's
neck. by the chin strap due to
forces on the helmet from
concussion or sudden impact.

Separate spring hook (A)
from ball tongue (B) by
grcsping each part firmly
and pulling apart (Figs.
2 and 3)..

.
.
Ay '
A% ¢
&
b
gAY
e
R

P

Spread old hook prongs
(Fig. 4), work loose dnd
then pull out of strap
loop. If no tools are
available, spread hook by
using edge of helmet. In-
sert new hook in same
position. Open ends only
are inserted in loop,
(Figs. 5 and 6). Remove
no other parts from strap.

Grasp ball tongue at the
ball end, insert in buckle
opening {Fig. 7), and pull
upward so that it hooks
around cross bar farrowl
Ball tongue should rest on
outside of buckle (Fig. 8.

To set chin strap in auto-
matic release position, in-
sert ball tongue into hook
slot and pull tight (Fig.g)

After assembly of release to'chln strap, engage and
pull apart ten times to insure smooth’ operation.

WARKING - When helmet is
being worn DO NOT fasten
strap by hooking spring
onto buckle. CONCUSSION
WILL NOT RELEASE CHIN STRAP™
_IN THIS POSITION (Fig. 10). #

QMB PROJECT T-376

EXHIBIT *C"




g\ g Fedéfél Speciﬁcétioﬁ_s'.-

% KK-]'..-B’?J. - Leathsr, Strap, Black and Russe'b % - i
§ e ‘7’H{-S—416A-'Sk1ns, Chamois = . ST T T e Y e P
: . " V-T-276 - 'Mread; Cotton et T ‘ N T s
- CCC-T-191~ Textiles' General S'oeclflcations, C[‘est Metpods e M
. TLI~B-631~ Boxea, Fiver, Corrugated - TR S e

- LIL-B-636-' Boxes; ¥iber, Solid | ‘ LT
g UU-P-2'71 £ Paper' Kralt, Wrapping, Waterproofed. TG

A-1be U, S. - Army’ Speqifications.— e ' : Rt . A

-2 - Standard Spec5.1’:1':34@11;:4.011m for Marking Shlpments
-136 - Steel, Carbon and Alloy, Sheets and Sbripis

P 7 v

¢ Aeled ouartermSter Corps Drauin'zs.-

/
2-1-35 = Liner, Helmat M-l R g
2—1—56 -, Straps, Suspansion, chin, details,
: Llner, Helmet, M-1
2-1-3'? - Strap, Chin, Parachutls‘co, Deta:@s and Assembly, -
I.iner, Helmet M-l :

2

P Dt

Tm-:’ SIZEANDGRADE._' R
B-l'-f'v‘ 2{29.- ‘This' spocification covers one type of 111131" he]met
R (parachutists) M-l Ve e

.*\l
“

Size.- Shall be as shown in drawings.

‘ uniform dens;lt 0
0 equ rements of Section E.




C-lc(1)bs Color,- Grain side shall be Army russet. v

o)

: C-lb(l) ‘Tengile Strongth - Shall bo not less than 3 OOO pounds and an
Vo average of not less than 3,500 per square 1nch of cros seotion arca,

- C-le(l)ds TFat Liqporing.- The loather shall be fat- liquored to contaln
not less than 6 purcont pure oils on. tho bono dry welght. . i

C-lc(l)ec. Fator Resistanco° Tho lcather shall not be permanently affoctcd
nor losc its flexlbllity when wet with con Watcr and air dried,

C=lc(1)f, A»h. The leathor shall contain no fillors and no salts uncssen—»
tlal to its quallty, nor an ash contonb of more than 2 percent,

SR C-le(l)g. Acidity.- The pH shall not bo lowor than 3,00 or more than 5,

C-lc(1l)hs Elongation.~ T ultlmate elongatlon shall.bo not less than 2D,
percont nor morec than 40 porcofit whon toqtod on-a spocimen taken parallol to S
the backbone, g :

TR

;- Jﬂ’f~5 0-lc(l)i, Tear Tost.= The stitch toar r031utance of the leather shall be
not less than 800 when tested, in accordance with paragraph F-3k{8), ' :

i

C-lc(l)j. Cracking.- ‘Leather shall not crack on the grain when folded
through 180 degrees. ¥ =

-

P G-lc(l)k. Finish.- The leather shall be finished on the grain side with a
/] bright water resistant finish, The flesh s1de shall ‘be retalned in the natural
!gg' tannage and snuffed - to & smooth surface, -

AT,
e

c-1c(2). Leather, Strap.» The strap 1eather for moulded chin str&p shall
,bo vogetablo tanned, conforming to Grade 4, Classes II and III of Federalw
“Specification KK;L-271- 5 R el g :

I&nish.- Shall bo full grain, and mny be slightly snuft ;
with a brighi wator rosistant finish.?.The flesh sida shall be nﬁi
0 nd free‘fram ioose fibers and - flosh 80 ag ;




~20. B/8 inch Wobbing.- Shall
two warp threads weaving ‘as
three warp threads weaving singly

ar P

_ _ ges there shall be '

» 8D sonform to requirements of Table Liaiw
MEDIUM WETCHT, HARD TEXTURE ' :

~ T MEnimum “Minimm .
St T - Weight Minimum Breaking | Yafn
Width Fer. . .2 “Th¥éads f7-Btrength ™ |7 816
Linear Per (Grab (Combed
Yard Inch ‘Method) Mercerized)

Inches Ounces Filling Pounds

‘ __Full Width ‘Warp
75/% ! : daws 3 inches

14 apart IQ/B

200

C-2b. 1-1/8 inch Webbing.- The wery,
Herringbone Twill, mercerized, and shell &

shall be two up and two down, Single
onform to requirements of Table II, |

: TARE 17, e
SINGLE HERRIEGBONR TWILL ;
€ : i

3

Maximum

Weight | Minimum Hnimum : = - :

- Per [ Threads Breaking | Maximum ‘] . Yarn

Linear: ., : Strength Stretoh: | Sizes = 5

44T I o B (Zrap Hethad) .~ = | ' | (Combed
i ‘ ' Lo it e o Monoerd ged)

“Ounces | Fall T iFer
et wiath oo I Tech

Total Warp
e

PR RN B




| Color,~ Shall conform to par, O-2c,

. e-5, Motal Components.~ Shall conform in design, materials and finishes |

~shown in drawing listoed in Soetion A, Finishes shall also conform t0 require=
ments in SoctiosE and Fo ; ko LR Tl e i

C’;-‘Bla. Urca Formaldohydo Baking :Gdatih-&.’-'fﬁs'eve fParvagréphsr"E-EB_Bf and F-3m.

050, Fagteners, S - The spap fastener component parts utilized on 3
neck-band suspension shall conform to Figure 1 s lncorporated herein, The bot tom -
and socket components utilized on liner body shall conform to drawing No, 2-1-;3_7.3

C=6, Substitution of Materiels:-

0-6;1'. See Section H,

C-7¢ Workmanship,- The liner, helmet, (parachutists) M-1, shall be made
- An conformity with drawing listed in Section A, #nd this specification;. shall be

 clean, well finished, and free from any defects which may affect appearance or
serviccability.

: ~ C=7a, Eyelets, Rivets and Studs,e Shall be firmly set down and peened,
~,or rolled in such manner that there shall be no loodeness between liner bog
. eyelets, rivets, studs, or assembled parts after assembly; -nor shall these .
~ components be set so tightly as to crush the structure of the liner bodye’: 1Tt

v

Sigie

S, GENERAI'BEQHIREMENTS’

: D-1, This ‘specificatign covers the manufacture of a helmet lineifiody;y.
- (parachutists) togethor with a web hammock suspension assambly, neck-band
_sugpension assaubly, 1/2 ineh chin strap assembly and moulded chin strap and
webbing asscubly, all as shown on applicablo drawings, all'of which shall be
rly installod in tho linor'body (parachutists),  ALlthe :
etails of a web and leather hoad-band and a we
parts are not %o bo included with thoe o1
~othorwisc spoeifiod in invitation foa

ugh the drawings




: aliner body 'Bha;; no .
) To. than 5 peraent and the ‘mean diameter and mean ‘thickness shall
\ncrease more than 065 percent and 0,002 1nch, respeotively, when i,m,-
mersed in water for 24 hours at 7%, 6F., when removed from the water: and
driod in a forced draft oven at 140°F.*50F,, for 24 hours, the decroase in
.;woight from wot woight shall not cxooced 6 perecont . "and doeroaso in moan’ dia-m.
-motor and moan thicknoss of tho body shall not excood 0.5 percont and 0,002
~ineh, roespoctivoly, Tosting: of ‘tho uncodtod linor body shall tako placo not .
- loss than 8 hours after rauoval. from mold and shall bo oxactly as it comes '
- from tho mold, ochpt for romoval of flash from and application of approved
‘protective coating finish to the exposed edges

E-11b., Coatod Iincr Body.- A coated lincr body shall not increcasc i
L woight morc than 5 percent when immorsed in water for 24 hours at 770F ¥4
; There shall be no peeling, eracking, blushing, chocking, blistering, or othor Lo |
failurc of surfacc coating when oxamined 4 hours aftcr romoval from watcr, Ve |
Tho liner body shall be dricd in a forced draft oven at 140°F.*4°F., for 24 A |
hours and thé decrcase in weight from wet weight shall not cxeced 6 porconte

Ball Tost.- - - S o L

E-12a,

fn+ﬂd Lincr Body.- An uncoated lincer body without susponsion
shall w1thstanu

npact Torce of an 8 pound iron ball of approximatcly :
3.9 inch diamctery_. - ~cd on its top at a distance of 22-1/2 inchos, or , *{1TJ
15 foot pounds impact ’quluctlun on impact shall not oxceed more than 1,25 ‘5?‘
inchcs, The pormancnt ‘deformation shall not oxcced moro than O.1 inch,

There shall be no fabric break, splintering or delamination on impact. The Sl
g'pound iron ball shall be dr0ppod again on its top at a distance of 30 inches

or 20 foot pounds impacte There shall be no fabric broak, splintoring or i ':1’
doclamination of the lincr body, but the surface may be donted,

" E-12b, Goatcd'Liner Body.= A coatcd liner body tested as described in _ G
pare E-12a shall show no flaking, cracking, peeling, checklng, blistering, ¢ Lﬁﬂﬁ
loss of adhesion or other failure of coating. e

E-13, Resistance to Delousing Treatment,-

E-13a, Uncoated Liner Body.- Shall withstand saturated steam at 1%
pounds per sgquare inch, (253°F,), for 30 minutes without substantial change
in dimensions, physical characteristics, and appearance which would affect
the serviceublllty of the lincr body.

. E=13be Coated Liner Body.- A couted linor body tested as in.E-lSa shall
show. no flaking, cracking, pceling, checklng, blistering, loss of adhocsion
or othor failurc of the coating, onc-half hour aftor removal from tho auto-
clavo. Thoro shall bo no tackincss of surfaco immediately upon rcmoval from
autoclave,




72 { . Mo
be no blushing, oracklng, checklng, bllstering, peeling, loss of a
other failure of surface dlsregardlng edge effect, The fadlng of color. shall be

: slight.

conform to requirements in Section C.

E-17, Ballistics Impaét Resistance.- The liner body shall be”placcd iné-‘
31de a standard helmet, steel, (pardchutlots) M-1, body, with full suspension
nstalled in liner and shall bo mounted on a wooden hoads A +45 caliber pistol .

“‘w1th regular Army ball type ammunition shall be fired at the steel helmet, one -

normal to the hclmet at the right tcmporal, onc normal +0 the helmet at the

 1left temporal, and onc normal to the holmet at the occipital region thercof.
The velocity of impact shall be approximately 790 fect ver scecond. There shall

bo considcrable indentation of tho stecl, but no penctrations If there is pene-
tration, tcst shall be rcconducted with anothc; steel helmots The liner body.
shall show only fracture within areas of inpact with no fragmentation in any.
instance. - If. fabric is torn, there shall be no loosge particles, There shall

~ be no flaking off of interior finish in this test.

- E-18. Suspension Tmpact Test.- See par. F-3c.

" E-19. Chin Straps.- The liner, helmet, (parachutists) M-1, shall be fitted

with two chin straps, one 1/2 inch adjustable leather chin strap, and one moulded'

leather chin strap with webbing assembly. The leathers in the chln straps shall
» ;

E 19a. 1/2 Inch djustable Chin Strqp.- The 1/2 inch adjustable loather chln }

strap assambly shall conform to draw1ng R-1-~36,

E-19b, Foming Mbulded Chin Strape.~ The strap leather shall be dle cut to
shape and pressed to form a permanent cupped depression therein, and the holes
for buckle tongue, cleanly punched in cach end as ghown in drawing 2-1-37.

- The chamois lining shall be firmly attached to the concave flesh side of the'
© formed leather with a waterproof non-toxic adhesive and hold under presaurc Sl

5 ,until the’ adhesive is set so as to ingurc a tight bond botween tho two. pioces. i

'E-l9c. Edg;ng and Finishing,n ALl odging, flni hlng, otc., of the tWO.

;ﬂleathor chin straps snall bo dono 1n an accuratc, noat, and workmanliko i

n-zo.. Susponsion Assombly and Nock—hand Susponsion.— Tho linor bod'




i E-22, Flnloh of Steel Hardware Componentc.- All steel hardWare component
perts shall be plated, treated and/or coated . as’ﬁéflned in applicable drawrngs,
- %0 ‘provide consistent and maximum abrasion and corro 1on r631stant properties
: and prov1de rboulred final color. ‘ Ao

E-22a. Preparatlon of Artlcles for Coatlng.— Tae ;abrlcated steol compo-_‘
nenty (oxcept garter stud end snap fasteners) aftor boing zinc plated shall bo
‘given a uniform Bonderizing, Parkcrizing or equlValent rust inhibitor. treatmont
‘to provide a satisfactory registarce to corrosion or rust and prov1de a sultable
bage for urea formaldehyde bthng ﬂoatlng, (see Section F)

E-22b, Urea Formeldehyde Baking Coatlng for Hardware.- Shall be a buhlng
coeting intended for use on zinc coxtved steel articles and when applied to '
prepared hardware items, and baked on, in accordance with recommendations of the
manufacturer the maximun properties will be obtoined, 4nd there shall be no
peellng, cracking, blughing, checking, wrinkling or hlistering under the tests
_ prescribed in sectlons E and F, for uncoated and/or coated assembled liner body.e
The urea fommaldechyde coating uhull further conform to requlrement of tests
for flnlshed hardware articles in section g b ; '

E—22c. Color upd Lugter.~ Sholl be an Clive qub 1uuterloso, conforming
to a standqrd color chip whlch Dh“ll ‘be gupplled oy tho contractlng officer..:

E-ZB. IdOnulfloatIOH Suqmping. Each llnur body shall be idcntifled with
q "Molded In" mark at top of -interior of crown showing manufacturerls symbol
. and mold cavity numbor, The -area of tho 1dent1ficutlon mnrk shnll bo not mgre-
‘than thut of a 5/8 inch squarc. : :

E—P4; Gontra otor's Inspbction. The\cbﬁtr actor shqll 1nopcct all finlﬂhed
~articles for compliance with this spccification prlor to submitting tham to the
éUhitod twtes Govornment for flnal inspoction.\ ’ i

Of ’vy'matorial oampononts,
% ntering into tho manufacturo,,
f i




yrded inspectors by the manufacturer for the prosecution of their work,
,F—S. Te.,;‘GS.—

F—ua. Hoig ture Sorption and Dmensional Stability.- The changes in welght
rean dianeter, and mean thickness of the liner body as a result of irmersing in
vater for 24 hours at 77 Op 440 F., are found by taking the difference in measure=-
ments made before and after the water immersion period, The mean diamecter is
obtained by averaging two measurcments which are made at right angles to each 5
other and approximately one inch from the cdges The mean thickness is obtained -
by averaging four measuraacnts thich arc made at roegularly spaced positions 5 B
along the base of thc linor body and epproximatoly 3/4 inch from the cdge. The e
l:mer,,ho,av after the water irmersion test, shall be placed in an oven at '
S ; ' for 24 hours and the changes in weight, mean -diometer, and mean

e va;:}mw..s‘;-wvtemlned. Tne vercentage changes from the initial state to the wet
state and fron the wet state to the oven-dried state shall be calculated using
the initial uessurc,nonts as the bascs ~ Tho lincr body shall be conditioned for
48 hours at 77°F.% 401, and 50 porcon t+2 percont I‘Olu.'blvc hunidity Bofore 'bhlS
teut lo T12dC e '

&
. 14

F<3be Ball Ipact Strength.- This test shall be made on a liner body which
has been ‘'subjected to the water irmersion and drying cycle described in F-3a
, above., The ball impact test shall be made by dropping an 8 pound 1ron ball
approxmately 349 inches in diameter, on top of the liner body at 77 F.
~ The liner body shall be placed on a contoured block so that it rests evenly
~ along the entire edge. The ball shall be released by burning the cord which is
~used to suspend the ball above the liner body or by any other suitable method.
_ The distance of drop is meagured from the bottom of the ball to the top of the
liner, Thc deflection on impact shall be measured by putting inside the liner '
body an apparatus which consists of a greased metal rod in a close-fitting metal
tube mounted in a holder with top of rod set 1-1/4 inches below crown, If the
impact forcos tho rod furthor down into the tubo, the liner body shall be re-
portod as a failuro.

F-Sc. Suspension Tmpact Test. A liner, helmet, (parachutists) M-1,
within a helmet, steel, li-l body, shall be mounted on a tapered Tyrolean Style
’'head block, 7-1/4 head size, in-a position similar to that when on a man's head,

7"A‘fo;l.earance of 1-1/4 inches between liner. body and block shall be determined. by
ing a 25 pound weight on tho liner and moasurcmonts made by means of a rod
1n a holo drilled 1n tho contor core oi‘ tb.o woodon block. The 1inor




i ] : , ore tosting.. The test shall
be conductod in a locatlon protected from air currents, The test spocimen shall
be clawped in a support at ono end with the longitudinal axis of the gtrip hori-

- zontal and the transversc axis inclined at 45 degroes to the horizontal, ILines =

w5 L ghall be marked on the sample_at distances of 1 and'4 inches from the frce cnd,

. An alecohol lamp or gas burner with-a flame 0.5 to 0,75 inch in height shall be A

. placad undor tho froe cend of the strip adjusted so that the flame tip is justiinig .
. contact with the sample. At the end of 50 geeonds, the flame shall be removed
and tho somple allowed to burn. A stop watch shall be startcd whon the flame . o -

- reaches the 1l-inch mark and the time obscrved whon the flame reaches the 4-inch R
mark. TIn casc tho fabric does not continuo burning to roach the 1-inch mark
aftor a sccond ignition, the samplc shall be reported as solf-cxtinguishing,

U

F-8fs Floxing Toste- A 3/8 ineh by 6 inch iron rod shall bo mounted in a
‘vortical position in a sloeve holder clamped t0 a ring stand which shall be.
fastoned firmly to a work beneh. Ono side of tho linor body shall be elamped
) botweon the base of the stend and the lower end of the rods Tho rod shall be
55 within the liner bedy on the short diameter, clamped approximately 1 inch from
“ the brim or edgos Another rod shall be mounted s0 that the end ig 1/2 inch i
- above the top side of the liner body. Then by hand the upper side of the liner
B body shall be flexed between the ends of the 2 rods so as to obtain 6 complete
P eyeles in 5 secondse No cracks or other fraeture shall be apparent in the liner
Be body whon it is subjected to the 6 flexing cycles.’ i)

)

' F-3ge Shapo e~ Linor bodics sclected at random from the total produced in

each 8 hour shift shall be tried for a proper fit in sample "A" ) gtandard
holmot, (parachutists) steol, M-l body and shall be inserted with reasonable .

* hand forco into samplc "B", steol holmet body supplicd by the contracting - Ak
officer, At least onc linor body from cach mould in production on a ghift shall
" be so tosteds At the diserction of the inspeetor, a liner may be sclécted from
- any lot or lots, sulmerged in water 75-80°F., for 48 hours, air dried, and tested
- for shope ag above, ‘ - SRR it

- F-Bh, Rgjection,- Fallure of any somples t0 comply with the requirements
forth in any of the above tests shall be cause for rejection of the lot,
the samples tested are reproscntative, except that components or finished
ich rq.rojécted'1ndividually3'mqy~be400nditibned\ahd#reéubmittedffor'1nqu

nd touts Rojected lots may be conditioned and resubmitted only with the
thon ﬁproval‘of,thG.cOntrdbting7ofticer.f.geﬁestamny bé'uIlQWQd as follc




ilure in any tost or malfunotioning of any part _
ot of twico the numbor of the original test & ecimens from the
‘of ‘any spe¢imen in the retest shall be causge ‘fo; rejection of the

d_Webbing, - Shall be tested in accordance with applicable

any ‘part shall

F-3 Thread an
requirements of Federal Specification 0CC-T-1914

V2 o i B AU
A=

“F-3j.  Streteh of Webbing.- The percentage of stretch shall be the average
regults obtuined on 5 test  specimend, full width and 6 inches in length, The
test spocimens shall be immersed in both the acid and alkaline solutions required
for fagtness to perspiration end the wet specimens suspended from one ond in room -
temperature VVOF.*SOF., and a' ono pound weight shall be attached to the frce end

of cach gpecimen, and the specimens allowoed +o dry. Whon dry, the length of ocach
specimen shall ‘be measured and recorded. Tho stretch ghall be cxprosscd as tho
percentege incrcasc in length of tho five spociiong,

) F-%ks  Leathers.-

F-0k(1). Strep Leather.- Sco Foderal Speecification KK-L-271,

F-3k(2), Chamois Loathor,- Soc Fodoral Spcoification KK-S-416, = o

F-3k(3)s Calfskin Loathor,-

& P-3k(4), Thiclmcss.- Shall be determined by a Woburn lcather gagoe, or cqui-
. - - volent, -

F-3k(5)e Tonsilc Strength,- Breaking strength in pounds shall be dotermincd
on any suitable tension testing apparatus having an accuracy of 1-1/2 percent
within the range of 200 to S00 poundse The speed of the moving head of the
nachine shall be 9 inches®2 inches per minute when running free. Dumb-hsll-
shaped specimens shall be cut, with a steel dies The specimens ghall have an’
jover~all length of 6 inches and a maximum width at the shanks of 1-1/4 :nches,

“The neck shall be not less than 1/4 inch wide and shall be of waiform wigth for
2-1/2 inches; or 1-1/4 inches on each side of centers The shenks shall be con-
nected to the neck by fillets of double osurvature, the curvatur» aext to the
shank being of 1 inch radiuvs; that next to neck being 7/8 inch radiuss Tho die

- eut tost epccimens shall be measurcd for thickness at throe plazes spaced equi-
distant along the nceks The gauge used shall have a foot 1/4 ineh diametor, and
shall apply a load of 2 pounds. A minimun of 3 measurements shalil be used in
computing the cross-scetion area of the specimen, The tonsile gtrength in pounds

~Per squarc inch shall be computed . for cach spocimon and tho minimum and the
&vorage for all specinens:rccordod, i

1) T
RN

i F-8k(6). Elongation,- Dumb-boll-shaped spocimens as doseribod undor F-3k(5)
- 8hall bo useds Gouge marks 2 inchost0,01 ineh apart shall bo .stamped on each
‘8pocimon, tho mark eentored on the spoecimen ond made by & mothod'that will not
injure the leathores The specimen shall bo tostod in tosting apparatus .as used
for tonsilc strongthe The gaugo marks shall ‘bo measurcd by moans of dividors oIl
" wmd a stocl scale to the noarcst Tiftioth of an in¢h, The thicknoss of tho gpeci~
. fon ghall be monsured as in F-Bk(4) abovo, and tho load roquired to producQ, a; . . .
8tregs of 2,500 pounds por squarc inch shall be computcd, Whon the indicatox on
Ho machine shows that tho 16ad hag, reachod this computod amount, tho distanco
betwoen' tho gaugo forks shall againhg measured immodiatcly, Tho distanco botwoon




the gauge marks, minus tho originul distance, divided by the original distance, |
multipliod by 100, is the percent of olongation or stretch, Tho olongation -
shall be computed for ench spec¢imen, and tho average of all recorded. ; ,

: F-3k(7), Wotor Rosistenco.- Sample spocimens not less than 1 inch wide by# . |
. 6 inches long shall be immorsed in wnter nt room temperature 779F.5OF,, for
24 hours, romoved end suspended in air at room temporature to air-dry after”
which tho specimens shall show no ovidence of having been permanently affected
‘nor loss of floxibility. : L Nt e .
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F-3k(8). Tear Tost.- Punch 2 smull holes in the test spcoimens not larger .
than to admit ‘o soft wire of from ,026 to ,060 inch in diemeter, Place the holes
1/4 inch apart and 1/4 inch from the edge of the specimen, “ Loop the wire through
2 holes ond measure the load required to pull'ﬁhe wire through tho leather by
pleocing the specimen in one Jaw of a suitable testing machine and the two ends
or the wire in the other jaw, The load, in pounds, divided by the thickness of
the leathor of the specimen, in inches, shall give & minimum of 800 when the pull
on thc specimen is applicd in the direction parallel to the backbone.

F-3k(9). Ash.- Ignite 5 grams of loather to n constant weight in & muffle
furnace at 1112°F.%75°F, Cool in desiccator, weighy. and report as percentage
of ash, '

F-3k(10). Acidity, pH.- Weigh 5 grams of leather into e chemically resistant.
glass flask, add 100 ml of distilled water and stopper flask tightly, Agitate
mixture well immediately and allow to stand for not less than 4 hours, nor more -
then 18 hours. Agitate mixture well, allow to settle 10 minutes, and determime .-
pH of decented extract with a glass electrode at room temperature 77°F,%5°F,

F-3m, Finished Hardwarec Articles.-

F-3m(1). Saturated Steam.- There shall be no change in appearance or adhesion
of the urea formaldchyde coating aftcr exposure to saturated steam, as prescribed
for in paragraphs E-13a, E-13b,

F-3m(2), Salt Spray.- There shall be no change in appearance of urea for-
maldchyde coating end no rusting when finished articles of hardware are sub-
jected to a 20 porcoent salt spray solution for 150 hours., The test specimens ot
shall have been air dried for at least 7 days after baking prior to tosting, ool

F-3m(3). N/10 Hydrochloric Acid.- The¥e shall be no rusting or visible
effect on the urea formaldehyde cooting, after a 72 hour immersion test.-

F-3m(4). N/lO Sodium Hydroxide.- There shall be no rustihg or visible - -
offect on the uree formaldehyde coating after a 72 hour immersion: testi-

F-3m(5). 0.17% Available Chlorine Solution.~ There shall be no rusting or
visible effect on the urea formaldehyde coating after & 72 hour immersion.

F-3m(6). Cold Water Resistance,~ Immerse finished hardware components im . - (o
distilled water at 76-80°F., for 24 hours. When removed from the water thers: -
shall be no wrinkling or blistering visible. The tost:-specimens shall be = . i
.allowed to air dry for 24 hours after removal from the water, and the coating.. : "'

shall be no more than slightly effocted when examined, i

CeQ.Ds No. 66 S | -124 | i SN
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 'F-3m(7). Boiling Water Resistance.- Immerse finished hardware components  /
in distilled Water, maintained at 212°F., for 15 minutes.  There shall be no

wrinkling or blistering visible to the oye immediately. upon removpl: of the

parts from the woter. The conting shall be no more than slightly effected

- when examined 2 hours after removal from thc water., The test specimens shall

be allowed to air dry for 24 hours after which they shall be indistinguishable
from duplicate parts not subjected to the test. - : J

~ F-3m(8). Petroleum Solvent Resistance,- Immerse finished hardware compo-
nents in petroleum solvent of 60°C. straight aniline point, and 150-250°F.
boiling range, at room temperature (77°-80°F) for 16 hours. There shall be
no wrinkling or blistering visible to the eye immediately upon removal of the
parts from the petroleum solvent. The coating shall be no more than slightly
offected when examined 2 hours after removal from the petroleum solvent. The
test specimens shall be allowed %o air dry 24 hours after which they shall
be indistinguishable from duplicate parts not subjected to the test.

G, PACKAGING, PACKING, AND MARKING.

G-1., Packaging.- Liners, helmet, (parachutists) M-1, complete with hammock
suspension, ncck-band suspension, l/? inch chin strap and moulded chin strap
assemblies attached therein, shall be packaged in nested stacks of &5 each,
with moulded chin strap in crown, and with a paper separator between each two
adjacent liners, helmet; the separators shall be 17 inch diameter circles,
slotted at 90° intervals around circumferences in order that they will fold
to conform to shape of liner, helmet when uscd. The scparators may be of
indented chipboard, sulphatc or sulphito (Shocksorb, Waffleboard or Trunk
wrapper or similar) heavy wrapping paper, cnlipering .0l6 inch thick prior
to ' indenting and/br showing a woight not less than 135 pounds, basis 24 by
26 inches - 500 shocts, after indenting. '

G-2. Packing.- Thirty liner bodies, 6 stacks of 5 ecach packeged as in
G-1 above, shall be packed, 3 stacks long by 2 stacks wide, in a new (special)
fiber-board box constructed in accordance with the following requiremcnts:

G-2a. Fiberbox Contruction.-The box may be either corrugated, Style 1,
"pA  or B-flute", of Federal Specification LLL-B-631, with combined thickness
of facings not less than ,028 inch, with outer face not less than .012 inch
thick; or solid fiberboard, Style A, of Federal Specification LLL-B-636,
with combined thickness of board not less than .055-inch; with breaking
strength of either board not less than 175 pounds, The box shall consist
of & one-piece body, slotted and scored to form a body having four flaps for
olosing each of the two opposite open faces (top and bottom), the two outer
flaps to overlap and come within 1 inch of-each side:edge, with body joint
along one of thc four corncr edges and lapped on inside and stitched with
metal wire fastencrs, treated to resist rust (ses strength of joints, Section
F of bbx'spocificatiOns);‘ Taped joints will not bo  permitted. :The box shall

" have s soparate "innor liner" inserted thorein to sover the ends and sides of

the box; the inner linor shell be of double-wall corrugated board either "A

or B-flute" or a combination of the 'two, with combined thickness of facing not

' less than .032 inch, or the inner linor may bo mado by stitehing two pieces

of doublo-faced corrugated board one "A-flute" ,012 and 4,009 inch and one
MB.flute" or "C-fluto" ,012 and .009 inch having not less than 40 corrugations

-fj':per.qut, and n: bresking strength of not less than 200 pounds; stitohes to be
“ spaced not less than'8 inches apart. end 2 inches from: odges," the liner may have

 a lapped dnd stitched joint at ono cormer or shall be: butt-jointod at center

o oveanm 3
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of rone:81lde’and Tapeq entirs .1engin OI JO1nT,: : LNS:00X: Snall, b applroxuiaiely -
e 32-1/4 inches long' by.17-3/4 inches wide Dby 14-1/8 inches high, ingide m.easure—_;\b
<t ments’ (1nside of 1iner), &and the 6 cells formed by the partitions shallieach . * <
L be 10-3/47 inches long by 8-5/4 inches wide by 14-1/8 1nches high, inside AR
S meaauraments. it  A ; b cad Gril p ik ke bR
G-zb. Lining Paner.- Prior to insertion of corrugated partitions, or i
packing of liner, helmet, each box shall be lined with a water-proofed, Lraft,

cage liner bag or wrapping paper, conforming to Type-C of Federal. Specificatlon
UU-P-271; +tho bag may be oithor: a one-piece gatchol ‘bottan style or a two-pioce

i 4-way s%yle. “In cithor styleiof bag, all edges shall: ovcr—lap not loss than

2 3 inchosy whon inddvidual piocos of paper arc usod for lining, tho piocos shall

: bo- of! such gizo as to’ over-lap at'all odgos not loss than 3 inchos, including
fold-down ovor boP of partitlons.ﬂl FLT s e ol !

G-Bc. Glosing.— In c]osing thc boxos the bottom flaps shall bo stitched
ghut with motal fastoncrs, troatcd to rcsist rust, spaced not less than 2-1/2
inchcs apart longthwise dircetione The top flaps shall bo coffoctively goalcd
with 3 inech, 60 pound, gurlod kraft paper tapc fimly affixed to and covering
- all exposed scamg and with 3 additional strips at right angles to and gpaced
equidistantly along junction edge of box and top flap.

G-3. Marking.- Unlepu otherwice specified in invitation for bidg, contract,
or order, cach uhlpplng container shall be plainly marked on onc cnd, in- char-
acterg not less than 3/4 inch high, to ghow Government stock numbor, description
of article, spv01flcation nunber, quantity contained therecin, as doflned in the
contract or order, under which shiprent is mede, followed by the initials of the
procuring officc, datc of contract or order, and nanc of contractor, and unlcss
otherwise specified, marked in accordence with U, 3. Army Specification No. 100-2.

Ho _NCTES,
H-1." Before production is comnenced, unless otherwise specified in invi-
| tation for bids, not less then 20 finished liners, helmet, (parachutists) 11-1,
? complete with harmock suspension, neck-band suspengion, and chin gstrap assem-
blies, and not less thon 20 uncoated lindr bodies, all reprecentative of what
is propoged to be furnished, shall be submitted to the contracting officer for
exannination, tests and approval.

H-2, Before production is cormonced, the contracting officer shall supply
| a gtandard helmet, steel, (parachutiste) M-l body, designated as gample "A",
also a gtandard helnot, steel, (parachuticts) MM-1.bedy, sclected for minimum
size, designated ag gomple "B". Thesc helmets arc to be used ag gtandards in
testy oo indicated in baragraphs E-2 and F-3g.

| - H~3, In tho cvent of an cmergency and psubjecet to the approval of tho con-
‘ tmcbing of ficer, substitution of materials will be pemitted as follows:

When guch substitutions are permitted, the extent of the
gubptltutlon ghall be oo indicated in invxtation for bido,

H-Sﬂ. Substitution for Culfskxn.—

H Sa(l). When, in ke opinion of the oontruc+ing officer, there is insuf- :
" ficlent gupply of.ealfskin available, whole kips up to 21 feet over-all may; be
‘substituted. In the event there 'is neither o sufficient supply of calfgkin nor
kips available, then extreme sides, not to exceed 21-3/4 feot, may be substi-
tuted, providing the requirements herein for calfskin arc camnliod withe » .

CeQeDs Noo 66 : | SR ‘   W e
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' H-3b. Substitution for Webbinge-

H-3b(1l)¢ In the event that Double or Triple Herringbone Twill webbing is
available or can be obtained more readily, either or both will be acceptable,
providing the webbing otherwise conforms to requirements herein,

NOTICE: Yhen Government drawings, specifications, or other data are used for any
purpose other than in connection with a definitely related Government procurement
operation, the United States Government ﬁhereby incurs no regponsibility nor any
obligation whatsoever; and the fact that the Government may have formulated, fur=
nished or in any way supplied the said drawings, specifications 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 rights or permission to
manufacture, use or gell any patented invention that may in any way be related
thereto. ’

NOTZ. - Unless otherwise specified in invitation to bid or purchase order, copies
of this specification may be obtained at the following point:

Chicago Quartermaster Depot, 1819 West Pershing Road, Chicago, Ill.

CsQeDy No.66 ’ =15~
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COMMTLERC/IAL 16 LINE .
STELEL, ELECTRO-ZINVG -PLATED DLEFOSIT NOT LESS THAN.OOCOLS. THICK .

NOTE:- A GOOD FASTENER THAT FULFILLS THE REQUIREMEL
SAVMPLE TO AND LPPROVAL, THEREOF BY THE CONTRACTI

NG OFFICER. ALL POCKET FASTENERS SHALL BE CAPABLE
~ OF WITHSTLNDING 5000 FLSTENINGS iND UNFASTENINGS

WITEOUT IMPAIRMENT OF USEFULYESS.
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of the straps, chin, webbing, shall be shouunom
Type SSa-1 and stitch Type 301 and 7 to 8 uﬁanmmmn
cient thread tension shall be maintained to i
Aw th top and bottom, are embedded in the sb¢ow»
‘be no loose stitches. When stitching along @
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shed. joint to a minimum width of 1/4 imch and with
: )8 to-the inch, The munu of the support oosmo
3ed in the body by one of the three methods shown :
0 box stiteh shall be ‘stitch Type 301 with 7 to.
. Alternate A if used, shall be stiteh Type S
o stitches to the inch with both ends wpowan¢p )
- Alternate B if used, shall be 1/2 imeh to u Iy
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