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UNITED STATES PATENT OFFICE
2,461,539
CARTRIDGE CASE
- BEdward €. Fletcher, East Lansing, Mich.
Apslication March 16, 1945, Serial No. 583,139
(CL 102—43)

(Granted under the act of March 3, 1883, as
amended April 30, 1928;.370 O. G. 757) ’

5 -Claims.

The invention described herein may be manu-
factured and used by or for the Government for
governmental purposes without the payment to
me of any royalty thereon.

The invention relates to wound sheet case:de-
vices, and particularly to.shot and grenade pro-
pellant shells, the body walls: of which flargely
comprise fiber gheet products:such as paper,-and
has for an object {o present:a shell of this gen-
eral description which - will- econcmically over-
.come -objections to- such- shells which have been
found insuperable heretofore except at high .cost
(as, for instance, by substitution of metal shells
for the paper shells).

Among the principal -objections are: suscepti-
-bility to gas penetration; absorption of: moisture
-and consequent : swelling, despite . impregnation
with wax or other water-proof materials; exces-
.sive burning or charring which tends to permit
.cuteff or breakage of the:shell in extraction from
-a.gun after firing.

It has heen heretofore -appreciated that the
inclusion of a metal foil in the winding of shell
-paper -even for a part of the convolutions would
‘he less expensive than-a metal-shell and would
overcome -the-objections -above noted to -a suffi-
-cient  degree to enable satisfactory use of the
shell, But difficulty has been encountered in
.securely incorperating the foil in place without
weakening the shell. wall -and to avoid cracking
of .the foil in the course of manufacture of the
shell, with loss of -its imperviousness. The unit-
ing -of the foil with the paper sheet with suffi-
cient tenacity to prevent separation--of the foil
.and paper under stresses-of use has been a seri-
ous consideration in the inecorporation of the foil
.satisfactorily. It is therefore-an-impelling mo-
tive tc present means to effect the securement-of
-a.metal foil in a shell or other.laminated struc-
ture in such-manner that the possibility of sep-
arstion of the metal-and attached plies is reduced
to.a workable minimum. It is a-further impor-
tant attainmens$ held in view to present a novel
structural sheet form for the making of struc-
tures with laminated metal and paper or the like,
whereby 2 paper or like sheet and a foil facing
‘held together by a material of moderate strength
may be assembled with a surfacing of a stronger
-adhesive and so fabricated that the strength of
the last named will- be availed of to -assure the
permanent - relation ‘of the laminations under
‘stresses excessive for the-weaker adhesive -alone.

‘It is a purpose to enable production of this im-~
‘proved shell by the use. of ‘prior machines in at
least one form of the invention.

It should be remembered . that-shells for service
by military guards are subject: to repeated load-
dng ‘and unloading, coincident -with exposure to
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water and mud, which tend to destroy the seal

.afforded by wax, and thereafter the paper:stock

rapidly absorbs moisture and swells. The wax
impreghated paper sheils ‘will absorb moisture
even without abrasion. It is an object of this
invention to utilize the conventional paper stock
to give the necessary bulk and stiffness to the
body wall of the shell, and as a protective cover
for an absolutely impervious metal layer. Owing
to the tendency of paper fibers over a long period
of -exposure to moisture to function like.a wick

-and -transmit dampness throughout the whole
‘body, the consequent swelling makes the shell

unserviceable. It ds therefore s dominant aim

in one form of the invention to utilize a wound
-paper wall, with an ouber: paper convolution as

a.-shield, but to establish an absolute moisture

-dam-between it and the remainder -of the wrap-

ping.
£dditional objects, advantages, and features of

-the invention reside in the structure, arrange-

ment, and combination of parts, in- the nature

‘of .the. materials and methoeds of: procedure in-
.volved .in :the:practice of the invention as may

be understood from-the following description and

accompanying drawings, wherein:

“Figure 1:is a longitudinal sectional view of a
shot shell made in gcecordance with my invention.
Pigure'2 is°a cross section on the line 2—2 of

Fig. 1.

‘Pigure '3 is an enlarged detail of the closure.
‘Figure ' 4 is an enlarged detail of -a modified

~closure,

Figure b is'a plan of the stock wrapper, outer
side.
Figure 6 is g fragmentary view of the inher side

-of the wrapper. :

Figure 6—a is a:similar view o6f a2 modified

‘wrapper.

‘Figure 7-is a fragmentary plan-of the outer

side of another form of stock wrapper for use'in

my-invention.
“Pigure 8 is-a similar view of the sheet of Fig. 7,

‘as prepared for winding.

“Pigure 9-is an-enlarged longitudinal section of

‘the sheet used in Fig. 6—a.

Pigure 10 is a fragmentary view of -an open
shell end.

Pigure 11 is a top view of a shell in the first
stage.of closing.

Figure 12-is a section of a completed closure.

“Figure 13is a view similar to Fig. 12 ofa modi-
fication of the closure.

PFigure 14 is a plan of: the stock ‘wrapper for
the article of Fig. 4.

“Pigure .15 is gn enlarged fragmentary-section

vof amodified 'wall and closure.
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Figure 16 is a view of one of the strips from

‘hich the cartridge of Fig. 15 is wound.

F1gu1e 17 is a longitudinal section of a modified
stock wrapper.

Figure 18 is a similar view of a further modxﬁ-
cation.

Figure 19 is 4 cross: section of the sheil made
with the wrapper of Fig. 18.

Referring specifically (to details ‘shown in the
drawings, there is illustrated in Figs. 1 and 2 a
shot shell 28, which mainly conforrms to shell
structure generally in use, and may embody the
heretofore: familiar stamped metal head 2§ and
primer 22. The head and primer structure and
content being conventional, and well understood,
the details thereof:are not illustrated:
head there is set a body 23 its form and external
dimensions conforming to:these of prior shells,
and it may be similarly secured in the head, so

In the -

Pty

as to function in gun chambers the same as prior 4

shells.. While its ballistic value: is intendedito be
standard, the following disclosure will make ap~
parent the possibility .of control by the nature of
the structure in the closure..

The body 23 is a simple hollow cyundﬂr or wall
intended to be formed by the winding of 'a com~
posite stock wrapper sheet 24 such as shown. in
igs, 56, upon a suitable mandrel to form a long
tube irom which a number of bodies 23 may be

cut ‘as indicated by dotted lines across the sheet 3

Z4.  Heretofore the bodies have comprised five or
six convolutions or layers of the wrapper and my
invention may conform to this practice, or may
have fewer turns of the wrapper and so be some-

what reduced in thickness if desired, owing to the &

superior rigidity of the wall structure produced by
my invention. . The stock wrapper includes a base
peper sheet 256 (Fig. 5) having parallel starting
and terminal edges 26-—28’ répresenting respec-
tively the parts for the beginning of the winding
of the body and the termination of the outermost
convolution of the paper shest on the tube and
body 22. Bach of the adjacent edge portions of
the base sheet are tapered in thickness to a2 very
thin extreme terminal edge. While the paper of
the finished body is intended to be impregnated
with a water proof material and/or a dampprocf-
ing, this may be efiected at any stage of produc-
tion suited to the structure hereinafter describ-
ed. In one form of the base paper sheet 25§ it has
been preparsd substantially of the same fiber,
quality, and shape heretofore used and familiar.

In o2 wrapper 241, Fig. 6a, a. zone 27, on the in-
ner face of the paper base sheet 25i stopping
parallel to the finishing edge 28’, extending en-
tirely across the sheet transverse to the direction
of winding, and having a dimension in the direc~
tion of winding siightly greater than the circum-
ferential measurement of the finished tube, is
coated with a cementitious material 28—ior in-
stance a bituminous one (an asphalt composition
having been used)—and upon this coating there
is laid and pressed to an intimate united relation
with the base sheet 28f a sheet of metal feil 29
or the like, the cement 28 being one especially ef-
fective in holding upon smooth metal surfaces, so
that the foil is securely fastened upon the sheet
251. A foil of copper, lead, or other metal may
be employed, it being a requiremeént that the

metal be free of openings or voids which would °

permit transpiration of moisture. Lead has been
commonly considered most desirable for the use,
althocugh saluminum, copper, and other metals
are thought to be usable advantageously. Over
and upon this foil 29 at the face opposite the
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sheet 281, and extending over the margin ' 38 of
the sheet 251 between the zone 27 and edge 25/,
there is a coating 31 of ‘a material highly ad-
hesive ‘to metal and of high flexibility and: high
tensile strength and at least moderately ductile,
cr: strainable without fracture. ¥or this material
a butyral polyvinyl plastic has been used, a com-~
mercial form of which is named “Buivar”; bug
it is practicable to use other resinous products of
similar qualities, as, for instance, some of thaose
named in the patent to Harmon, No. 2,300,363,
applied so as to provide a coating of say, 0.001 inch
thickness or more upon the metal, and using those
resins which - have the greater strengths. It is
possible. to alse use other of the known plastics
either thermoplastic or thermosetting by appro-
priate procedure, where they have the desired
ul uctural strength, and in the cass of the ther-
osetting forms, certain improvements in struc-
ture are possible; as will be explained.

In the sheet 251 there are formed pricr to ap-
plication of the foil and before application of the
asphalt also, if desired, & multiplicity of slots 32,
in two closely spaced parallel series extending en-
tirely across the sheet, the slots being elongated
and arranged end to end, and spaced slightly in
each series. The slots of one series are staggered
with those in the other series.  These slots are
arranged within the area covered by the foil 28,
close to the inner transverse edge of the foil 26—
that is, parailel to the terminal edge 26’, but at
the side of the foil furtherest from the terminal
edge. These slots serve to expose the underlying
foil' so that in the winding of the sheet 25( the
edge portion of the foil distant from the terminal
edge 2§ of the body sheet containing the slots is
overlaid by.the exftreme opposite and outer edge
portion of the foil which is next to the terminal
edge 287, In the form of sheet in Fig. 6-—a, when
it is wound into a tube upon a suitable mandrel,
and heat and pressure applied to the terminal

dge 28’; the latter will be secured so as to hold
t‘qe tube firmly. Before the winding, paraffine 82
as in Fig. 9 or other thermo-softening material
may be applied while hot to the entire outer face
of the sheet 28f, and this may be effected after
application of the plastic 31 at the opposite side,
so as to avoid weakening the hold of the plastic
31 directly upon the fiber stock. Or, the paraffine
may be applied after the winding of the tube.
After the winding, if the mandrel used is heated,
the convolutions of paper will become united in
the cne case by the parafiine, as well as the ter-
minal edge portion 28 of the sheet secured by the
In the other case if the para-
fiine is applied after winding, the paraffine will
unite ihe paper convolutions when the tube or
body is drawn through the sizing die.

When the finished body is passed thru the siz-
ing die a complete uniting of the layers or con-
volutions is effected by permeation of the paraf-
fine, and if accompanied by a proper degree of
heating, the thermoplastic is at the same time
united intimately with the underlying paper, serv-
ing to secure the final convolution (including the
foil) to the next inner layer of paper, and securing
the terminal edge of the foil to its inner edge por-
tion by a series of tacks 34 which consist of por-
tions of the coating 3§ extending through the
slots 32 from the overlapping edge of the foil to
the underlapped edge of the foil, flowing to and
becoming attached to the latter under the effect

of heat and pressure, as will be understood. A%

the same time the terminal edge portion 30 of the
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sheet becomes attached to the underlying-paper
ahich lies over-the foil.

“Using-the body-sheet as prepared in accordance
with Figs. 5 and 6, the procedure is substantially
the.-same-producing -a -stock wrapper 24, 'The
gone. 37" over ‘which asphait 28 or other cement
is--applied, however, is-extended to the terminal
edge 867 of the sheet’ 25, and foil'28--of the sale
area-as before—is-also extended to-the edge 25'.
‘Slots 82 are formed through the sheet 25 in the
same relation to the inner transverse edge of the
foil.as before, so as to overlie the inner edge por-
tion-of the foil lapped by the terminal part of the
wrapper when the winding is completed sc as to
form plastic tacks 34 between the lapped vortions
of the foil in.the processing of the material, as
before described, The thermoplastic 84’ (of the
same nature as the coating. 8i), covers only ihe
f6il. "The winding and other treatments may be
the same ag before described, producing the shell
of Figs. 1, 2 and 3.

In Figs."7 and 8 a base sheet 252 is used for the
body of the wr pper 242 which may be identical
with-the sheet 25 in its laying or felting and
simple calendering, but instead of having the slots
22 cut therein is provided with parallel lines 38
of fine perforations extending entirely across the
sheet, cr otherwise weakened or plnd*sposed to
tear-along the two parallel lines 3. The strip
.26 0f paper- hetween these lines 28 may thus be
readily separated and torn out of the sheet as
indicated in Fig. 8§ after attachment of the foil
98 gs in either Figs. 8—a or 6, so as to form a
slot -37 extending entirely across the sheet near
and:parallel to the inner edge of the foil. This
strip:3&isnect removed however, until after manu-
facturing -and shipment of the wrapper stock
sheets to the tubs making plant and until shortly
hefore the winding of the tubes is carried out,
in:order to safeguard the foil against injury due
toits fragile nature. The adhesion of the asphalt
composition to the paper is so superior to its hold
npon the feil that the asphalt is enfirely © smoved
with the p‘aper, leaving the surface of the foil
clear and cle2 The plastic 3¢ also serves as a
support and pro.ﬁectiv:sn for the foil 28. and might
be sufficient in many respects if the strip 35 were
not retained, but retention of the strip is thought
desirable to safeguard the foil against graving or
abrazive injury by objects which might otherwise
direcily engage the foil surface through the slot
31,

Tn the use of any of the wrappers as described,
after completion of the winding and ring die-com-
paction and sizing of the tube. the cutting out of
the bodies 22 and assembly of the heads 24 there-
on,.they-may be filled and closed hy convantional
prior.practices or other annroved practices found
applicable. In the instant disclosure T have used,
25 in.Tig. 8, a cap 48 formed of flat vaper stock
the same as that used in the bedy of the sheet 25,
upon -which foil 28 is secured by infervening as-
phalt 28, and covered by a thermoplastic 2.
Suitable discs of this built-un sheet are cut and
each formed ‘with an up-turned flange &1 (the
foil:and plastic 21 being at the ton) to £ within
and -against the wall of the hody 23 and the cup
pressed down ‘against the top wad 22 over fhe
shot charge 43. The upper edge portion of the
wall.body 23 may then by turned in and down-
wand throuch 180 degrees within and close upon
the flange 4! and with its extremity pressed
tichtly-against the flat part of the cap 48 to hold
the latter in place. Bv:applying g resinous com-
position :to. the end- edges: of the ‘hody 23 before
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forming it against:the cap:40-asilastdescribéd; s
seal-as at 44 is formed-between the extremity-0f
thewall of the shell body 23-axd thecap insuring
a water tight joint between the cap #8-and-shell
hody. ‘This-scal-44. may-be-6f -the same- méaterial
as the plastic:31, if desired, or may be.ar adhesive
compounded:in-accordance-with “Patent ™ “No.® 2 -
300,368,-or -ctherwise.

“Tt should be understood -that- the adheswe— 28
may “be - compounded -in -accordance *with “the
specification -of ' Patent” 2,300,368 -in relation “to
preparation of -adhesives; to-assure good-adhesion
of ‘the material and-good damp-proofness, as re-
quired, .or - corresponding practice ~with - other

inaterials carried-out.

If it:is desiréd to control ballistic-values-ofthe
round-embodying my:invention-with-standard-and
uniform propellant-charges:this-may be‘doneby
varying the composition-of the seal-“§4and/or
material:3{- of the cap-£d-so-as to vary-thesre-
tardance of the charge-behind: the cap: and-top
wad upon firing of the round.

If-'desired, :also, -the form of clesure-shown®in
said prior patent may be utilized in:a shell-other-
wise :embodying my: invention, or-other: approved
practices followed.

It will be appreciated that owing to the nature
of ‘the -plastic: material-31,:the formation of-the
slot 37 results-in the:interposition: of -a’dam:at 34
as well as a tack.or anchorage between lappedpor-
tions of ‘the foil. “The-interruption -of“the-con-
tinuity :of the sheet25,25(, 252, ‘prevents-the
wick:action or vapor penetratmn of ‘the' fibers in
the ‘paper -which becomes slowly-manifest when
the prior common waxed. shell is. subjeétéd“to
contact with water or exposed to dampness; and
the dam further stops any communication -of
moisture from the external convolution to inner
paper parts of the-shell body. The use of the'cap
40 with its foil and seal-44 prevents the communi-
cation of moisture through the end of the shell.

It will be appreciated that in the production
and handling of the tubing :and loading. of the
shells, the securely attached material 81 -liniits
excessive local distention: of the foil:which' would
tend to result in cracks; and similarly, due fo this
adhesion and the moderate ductility .and coher-
ence of the material 31, when .accommodation
is required the material 3{ distributes the strain
so that fracture of plastic or foil does not occur.
Adhesion of the foil carries the: latter with the
strained parts of the plastic as well as preventing
strain of the foil exceeding that of the plastic:'so
that distension is widely and uniformly distrib-

5 uted in the .foil and lability -6f its rupture

minimized.

In Figs. 4 and 14 there is illustrated a modifi-
cation of structure in the wrapper-242 and in the
finished shell, wherein the foil 28’ is applied to the
base sheet 25 in areas stopping short of the
boundaries 48 at which the completed tube is to
be cut to form the shell bodies as shown' at-48,
but abutting these boundaries in the opposite di-
rection, so that when wound and cut the foil 23"
stops short of the outer or top open end of the
body 23" in each shell, as at §8 in Fig.'4, but €x-
tends a short distance above the top wad 42. The
adhesive 28 may extend to the full width of the
cut for each body—that is, beyond the foil, to the
end of the body 23, or may be only under the foil
as in Fig, 4, The slotting of the sheet 24’ may
be the same as in Figs. 5, 6—a, or 7. When this
shell’ is ‘closed by the practice described in con-
nection with Fig. 3, a similar seal may be formeéd:
by-the cap 40 .and end.edge-of the body-23'. " B
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extending the “coating of plastic 31 over that
upper part 51 of the inner face of the sheet 54
not covered by the foil, a moisture seal 52 is pro-
vided in the inturned part 53 of the shel] end.

As has been heretofore appreciated the metal
foil not only serves as a moisture insulation and
positive hermetic dam (for which the plastic
might also serve over a reasonable period), but
is permanently effective in that respect. A con-
sideration important in dictating the use of the
foil in addition to the plactic is its high efficiency
as a dam for hot gas products and in absorbing
heat, which has a material effect in reducing
charring and burning of the plastic and the outer
convolutions of paper in the body 23. While not
sufficient to act as a complete fire proofing, it is
found sufficient as a delaying means during the
short time elapsing in the propulsion of the shot
load and escape of propellant products.

In the use of the cap 40 avoidance of produc-
tion, on firing of matter tending to obscure vision
is attained, the cap becoming quickly disinte-
grated and consumed the paper and plastic being
burned and the foil dissipated in such small and
Inconspicuous particles that they cause no annoy-
ance or obscuration of vision in the direction of
firing.

The plastic 31 adds materially to the strength
of the shell wall and therefore the size of the
stock sheet 24 may be reduced by the extent of
one or more convolutions, or may be made thin-
ner. This would obviate introducing an excessive
amount of material into the wall of the body 23
prior to its die pressing to standard radial
dimensions. ) ’

In Pig. 15 there is illustrated a modification of
the closure in which ail convolutions of paper in
the shell wall inward of the foil 55 and its plastic
coating §% stop short of the open end of the shell,
forming a shoulder 5%, the materials being the
same as before indicated: In the production of
this body 232 the short part 58 may be wound as
& complete stock tube by prior methods, and
bodies cut to the shorter length, after which
there may be applied a sheet of paper stock 58 of
proper size to form a single or more convolutions
and having the foil 55 applied and secured by
suitable adhesive 28 throughout or leaving pro-
Jjecting borders corresponding to the starting and
finishing edges as before mentioned, as discre-
tion dictates and = plastic layer 58 laid on the
foil. Or, the short kody may be wound individu-~
ally from g strip 68 of the paper stock of a width
correspending to the distance between the base

of the body and the shoulder 57, across one end :

portion of which the sheet 5§ may be secured by
adhesive 59, the sheet 58 and its foil 55 and
plastic projecting beyond ons longitudinal edge
of the strip §8 as at 81, Fig. 16. When wound and
the bhody completed by either method an up-
wardly projecting thin wall part 62 is presented
consisting of the edge portion of the sheet 59,
foil 55 and plastic 85, the latter being on the in-
ner surface of the wall. In closing this body a
cap 63 consisting of paper sheet material faced
the sarme as in the cap 48 of Wig. 3 (with adhesive,
foil, and outer plastic 34) is provided, but prefer~
ably having the foil presented inwardly in the
shell instead of outward. It is flanged or dished
outwardly, as at 84 so that when inserted in the
open end of the wall its foil and plastic coated
flange face lies against the plastic-coated. foil
at the inner face of the wall part 62 and also is
coextensive therewith longitudinally of the shell.
In the insertion of the cap, which may be done
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by a snug fitting hot mandrel, the cap material
and wall part 62 are heated so that the plastic
faces of the cap and wall are united, connecting
the two foil pieces in cap and wall, and a com-
piete hermetic seal effected. The connecting of
the foil parts in the cap and wall perfects the
hermetic value of the enclosure. A wad 65 may
be set in the cap after sealing and the end edge
portions of the wall part 62 and cap flange turned
and crimped in against the wad; or the wad may
be inserted in the shell body below, or on, the
shoulder part 57 before placement of the cap.
Conventional or other special closure practices
may be followed if desired, and in Figs. 10 to 13
the wall end is cut with sector shaped points 66
adapted to be turned inward to meet and form
a flat end wall 87 upon which a disc 68 is se~
cured, formed of material similar to that in the
caps 456 and 63. The plastic face is applied flat
upon the inturned sector points with application
of heat, s0 that the disc is secured in place and
the meeting edges of the points covered and
vnited with a complete seal. By applying ade-
quate pressure the end of the shell and sector
points may he recessed so that the disc sets with-
in the end of the shell wall as in Fig. 13.
Alternatively, the flanges of the cap 63 may
stop short of the extremity of the wall, as de-
scribed in reference to Figs. 3 and 4, and the
outer part of the wall turned down within the
flange, this being obvious from the previous de-
serintion and illustration.
© If desired, as conventionally represented in
Fig, 17, the stock wrapper 244 for winding the

5 tubes may be made up with a paper base sheet

284 similar to the one 25, except that it is with-
out slots 82 or other opening, on which the foil
89 is laid and ceinented, with asphalt or other
adhesive 13 either t¢ form one convolution in the
wall, or several; and over and upon the foil a
second paper sheet 78 is placed and secured.
In this form the base sheet 254 has the thin
zones at its starting and finishing edges 26—26’,
as before mentioned. The foil is spaced inward

5 from the terminal edge 26" and also inward of

the adjacent terminal edge T1’ of the thicker
central body portion T{ of the base sheet 254 so
as to avoid abrupt thickening of the wrapper.
The sheet 70 may be of a length slightly greater
than that of the foil, and is secured by the ad-
hesive 73 to the base sheet. This securement
may be at the projecting transverse edge por-
tions 12 of the sheet 78, only, or may be extended
also throughout the area of the foil as at 74.
The foil may be attached to either or both of
these sheets by either or respectively a thermo-
plastic at 78 or/and a thermosetting plastic at
T8 serving as a stifferier and armor for the foil.
One or more convolution areas of the paper on
one side of the stock wrapper may be externally
coated with an adhesive (not shown in Fig. 17,
but see Fig. 18), which may be thermoplastic or
thermosetting if it is to be at the underside of
the wrapper in winding, and may be a thermo-
setting resinous plastic if it is to be exposed in
the finished shell, although a wax, as, paraffine,
may be used to impregnate the sheet as an al-
ternative. It is an advantage of the structure of
mig. 17 that a very secure inclusion of a foil in
the wrapping may be attained without the use
of the expensive plastic such as Butvar, but by
mere prior practice in securement of the layers
of paper together by paraffine or other impreg-
nation in conjunction with the use of the sizing
die. It is believed however that an adhesive at




2,461,539

9
44 or 74 should be used which is of the nature
of Bubvar, or which has similar adhesiveness,
tensile strength, and possibly also the armoring
values.

Tn production of the shell body with the stock
sheet, the part, if any, of the base sheet 254
without foil thereon, next to the starting edge,
is wound on a mandrel, as before indicated, and
the terminal or finishing edge secured against
the underlying convoluiion of the stock sheet.
Either before or after winding the paper of the
sheet may be impregnated with wax or other
material which may serve as the adhesive be-
tween any convolutions of paper over paper. A
thermoplastic such as Butvar or other of good
tensile strength and adhesiveness is preferred en
at least one of the foil, and if desired the slotting
of one or both sheets may be carried out in ac-
cordance with Pigs. 5, or 7 and 8, to effect a
tack such as that at 84,

In Fig. 18, the stock wrapper 243 may be made
up with the base paper sheet 265 (having the
same tapered starting and terminal edges 28—25’
as before), flush with the finishing edge of which

a foil sheet 75 is laid and secured throughout o

as first described by an adhesive 7, which may
be asphali, while upon the exposed face of the
foil so secured there is appiied a coat of a ther-
mosstting plastic 78 covering the entire areas of

the foil, and part of the paper if desired, to form 1

the external surface of the shell. In the use of
this stock sheet, it is wound beginning at the
starting edge distant from the foil, but with the
foil and film arranged so as to be on the outside
of the completed tube. If desired the adhesive
71 by which the foil is secured may he a thermo-
plastic of higher tensile strength than asphalt.
The finished wrapping may he smaller than stand-
ard, after which it may Dbe inserfed in a stand-
ard cylindrical mold tube and expanded against
the wall thereof while heated for the necessary
curing period, either before or after cubiing of
the bodies and assembly on the heads 2f. As
in Fig. 19, the shell body produced has the metal
foil showing under the plastic 78 which serves
as a proteciion for the foil and affords a hard
face to fit the gun chamber without sticking
when the latter becomes hot. For this use there
are available phenol aldehydes among which are
Bakelite. Those available may be made harder
by reaction with glycerol. Others may be found
in glycerol-phthalic anhydride, as Glyptal, Rezyl,
Teglac. The slow burning quality of certain of
these compounds is a valuable attribute.

Having disclosed the invention in its best em-
bodiment known to me, but as a purely exem-
plary measure, and with the understanding thatb
various changes in the construction and arrange-
ment of parts, substibution of materials and
equivalents mechanical and otherwise, may be
made without departing from the spirit of the
invention as set forth in the appended claims.

I claim:

1. An inclosure comprising a body sheet in-
cluding a base fiber sheet wound upon itself in
a plurality of convolutions to form a tubular lam-
inated member, a metal sheet forming part of
the body sheet included in a terminal portion and
extending over more than one convolution of
said body sheet to provide an overlapping edge
portion, a thin film of adhesive material between
said metal sheet and said fiber sheet, said fiber
sheet having a slotted region extending axially
across the tubular member in the part underly-
ing the metal sheet at said overlapping portion

10
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of the latter, and a normally solid elastic plastic
highly adhesive to said meta]l sheet and of high
tensile strength united with the metal sheet on
the other side thereof from said adhesive film
and united with at least oune convolution of the
hase fiber sheet and including the slotted part
thereof, whereby the outer edge portion of the
metal sheet and its inner lapped part are se-
cured directly together by said plastic through
said slotted part.

2. The steucture of elaim 1 in which said metal
sheet stops short of the top edge of said fiber
sheet forming an outer end portion on said wall
beyond the metal sheet, a closing disc fitted with-
5 in and against the wall inwardly of the adjacent

encircling edge of the metal sheet, the top edge

of the body sheet above the metal sheet being
recurved through 180 degrees flat against the
subjacent wall part beyond the disc and with ifs

¢ extreme edge in bearing upon said disc.

3. The structure of claim 1 in which said metal
sheet stops short of the top edge of said fiber
sheet forming an outer end portion on said wall
beyond the metal sheet, a closing disc fitted with-~

5 in and against the wall inwardly of the adja-
cent encircling edge of the metal sheet, the top
edge of the body sheet above the mefal sheet
heing recurved through 180 degrees flat beside
the subjacent wall part beyond the disc and with
its extreme edge in bearing upon said dise, said
disc having a flanged edge at right angles to
the plane of the disc prejecting longitudinally
of the tubular member beside and against the wall
part containing said metal sheet and under said
recurved part,

4, The structure of claim 1 in which said first
named plurality of convelutions stop short of the
end of the wall of the tubular member and at
least said metal sheet and said plastic being ex-

40 tended to form the end portion of the wall, a

45

flanged cap including a metal sheet and facing
a plastic exteriorly thereon set within and against
said end portion of the wall, the plastic on the
flange of the cap being against and united with
the said end portion of the wall, :

5. The structure of claim 1 in which said first
named plurality of convolutions stop short of the
end of the wall of the tubular member and at
least said metal sheet and said plastic being ex-

50 tended to form the end portion of the wall, a
flanged cap including a metal sheet and facing
of plastic exteriorly thereon set within and
against said end portion of the wall, the plastic
on the flange of the cap being against and united

55 With the said end portion of the wall, said end
portion of the wall being inturned and crimped
permanently before the cap.

EDWARD C. FLETCHER.
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