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UNITED STATES 
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PATENT OFFICE 
2,38,665 

SHOT SHELL CLOSURE 

Carl M. Langkammerer, Wilmington, Del, assign 
or to Remington Arms Company, Inc., a corpo 
ration of Delaware 
Application July 4, 1942, Serial No. 449,09 

(C. 102-42) 8 Claims. 

This invention relates to shot shells, especially 
the closing of the paper body over the shot charge. 
More particularly it appertains to the method of 
Sealing the end of the shell against the entrance 
of moisture, etc. 
The shot shell as generally produced comprises 

a fairly rigid paper cylinder (called the “body') 
having over one end a metal cap (called the 
"head'). Ordinarily the head contains the pro 
pellant powder and means for igniting it, and 
the body contains the shot charge and a parti 
tion (filler wad) separating it from the powder. 
Shot shell bodies are made by rolling a spe 

cially prepared porous paper into tube form, the 
Successive layers or convolutions of the paper be 
ing secured together by a starch adhesive. For 
protection against moisture and for other pur 
poses, the rolled tubes are heavily impregnated 
With Wax. usually paraffin wax, the Wax content 
of the finished tube constituting not less than 
20% of the weight of the tube. 
Since shot shells must fit rather closely in 

a gun chamber, the finished bodies must be 
brought to a given outside diameter with very low 
tolerance. For this purpose the wax impregnated 
tubes are passed through a sizing die, which 
somewhat reduces their outside diameter, and in 
so doing irons the surface very hard and smooth. 

In the past it has been universal commercial 
closing practice to place a card (top wad) over 
the shot charge and fold the open edge of the 
stock body centrally, inwardly and downwardly to 
form a bead that rests on top of the Wad. It is 
self-evident that such a closure has substantially 
fixed resistance to opening. No part of it can be 
Varied to control pressure or balistics. 
In U. S. A. Patent No. 2,242,907 a way of closing 

the shell, which permits considerable control of 
the resistance to opening, is disclosed. In general 
this comprises dispensing with the top wad by 
folding in a considerable portion of the tube end 
and securing an adhesive coated paper disc over 
the folded end. In this procedure some difficulty 
has been encountered in “triangulation,' or the 
breaking of the paper disc when the shell is fired. 
Frequently the end of the shell is blown off. Ap 
parently large scale manufacturing operations 
utilizing this procedure, require a paper dise that 

not give the shell the best firing character 
SCS, 

The primary object of this invention was to 
improve the closing and closures of shot shells. 
Other objects were to utilize a paper shell body 
sealing disc capable of giving better shell open 
ing results, to improve the triangulation of shot 
shells, and to devise improved procedures for seal 
ing shot, shell closures. A general advance in the 
art, and other objects which will appear here 
inafter, are also contemplated. 

It has now been found that sealing the paper 
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disc to the end of the shell with a disc of self 
supporting plasticized organic solvent soluble ethyl 
cellulose, in the manner described in detail here 
inafter, overcomes the common objections here 
tofore encountered with this type of shell cloSure. 
How the foreging objects and related ends are 

accomplished will be apparent from the following 
exposition, in which are disclosed the principle 
and divers embodiments of the invention, includ 
ing the best mode contemplated for carrying out 
the same. The Written description is amplified 
by the accompanying drawing, in which: 

Figure 1 is an elevation view, partly in section, 
of a shot shell primed, loaded and ready for 
closing: 

Figure 2 is a fragmentary perspective view of 
a shot shell after it has been Subjected to the 
first or preliminary end folding operation; 

Figure 3 is a fragmentary perspective view of . 
a shot shell at the completion of the end folding 
operation; 

Figure 4 is a view showing the relation be 
tween the folded end of a shot shell and the 
Seal laminae of the present invention; 

Figure 5 is a fragmentary view similar to Fig 
ures 3 and 4, with the seal components and the 
shell assembled for the heat Sealing operation; 

Figure 6 is a fragmentary view showing the 
completed end closure; and 

Figure 7 is a fragmentary view of the open end 
of a shot shell of the type shown in Figures 1 
and 6, after firing, showing good triangulation. 

Similar characters refer to similar parts 
throughout the drawing. 
In Figure 1 of the drawing there is illustrated 

a conventional shot shell comprising a Waxed 
cardboard tube or body 2 with a metal head 
Swaged thereon. Within the shell is a paper base 
wad 2, a powder charge 22, an "over powder' 
wad of Sections 23, 24 and 25, filler Wads 26 and 
27, and the shot charge 28. Within the thim 
ble-like head, which is usually made of braSS Or 
steel, is a battery cup 3, a primer cup 32 con 
taining the charge of priming composition 33, and 
an anvil. 34. Wariations in this typical arrange 
ment Will be obvious to those skilled in the art, 
Since different manufacturers prefer different 
loading Schemes. 
When the priming composition is ignited by 

striking the primer cup with a firing pin, the 
flame thereof ignites the charge of propellent 
powder 22, firing the shell. 

In the closing and Sealing of the shot shell, 
wherein the novelty of the present invention lies, 
the open end of the body is closed by folding the . 
end portion inwardly. This is carried out by first 
forming in that part of the tube 2 above the 
shot charge, a number of creases . As a re 
sult, the end of the body being closed is drawn 
into the frustro-conical form illustrated in Fig 

  



2 
lure 2. It is desirable, but not necessary, that 
this Operation precede the preferred final closing 
Operation in which the thus-partially closed body 
is subjected to the action of a rotating die of 
Such configuration as to press the segments 42 
(between the creases 4 f) into a plane perpen- - - 
dicular to the axis of the shell. 
about a substantially complete sealing of the 
body, but there remains at the center of the 
folded-in planar end an unsealed juncture 43, for 
which a seal is desirable. 
According to this invention, the need for the 

known paper disc coated with an adhesive is ob 
viated by using a plain paper disc and securing 
it to the shell end with a thin coherent self-sus 
taining disc of a material which, upon the ap 
plication of heat, causes the paper to adhere to 
the waxed shell end. To close the juncture, a 
thin disc T, comprising essentially organic sol 
vent soluble ethyl cellulose and plasticizer, and 
a disc 8 of paper or similar material, are placed 
on the folded end of the body 2 (Figure 5), and 
the assembly subiected to a hot heat sealing tool 
or iron. As a result, the cellulosic sheet becomes 
adhesive and secures the paper disc firmly to the 

This brings 
tution and 15% 
Higher or lower plasticizer contents may be use 

2,387,665 
benzyl cellulose; triphenyl phosphate-cellulose 
acetatebutyrate; dibutoxyethyl sebacate-polyvin 
yl butyra, and the interpolyamide of hexameth 
ylene diammonium adipate, hexamethylene di 
annonium Seba cate and caprolactam. 

Preferably the adhesive sheet is an ethyl cel 
lulose having approximately 48% ethoxyl substi 

to 30% plasticizer content, 

ful in special instances, but they give rise to 
operating difficulties which militate against their 
use. Solvent type plasticizers are preferred. 
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shell body (Figure 6), effectively sealing the junc- . 
ture 43, and the end of the shell, against the en 
try of moisture, etc. The paper disc 8? is of such 
a character, as will be clear from the specific 
examples, that it breaks satisfactorily, giving 
fairly regular triangulation sectors 86 (good tri 
angulations') when the shell is fired. 
Examples of the invention are tabulated be 

low. In each instance circular discs of corre 
Sponding size were cut from the paper and the 
plasticized ethyl cellulose sheet. These discs were 
Superimposed on the shell end in the manner 
illustrated in Figures 4 and 5. In most cases the 
characteristics of the shell loading were printed 
On the paper disc. Usually the flattened end of 
the shell body was roughened by rubbing against 
an enery wheel before the ethyl cellulose disc 
was applied. Pressing the assembly against a hot 
plate maintained at 190° C. for 4 seconds gave an 
excellent Seal. 

Percant Fir Ex. Plasticizer of nasti. thick Papersting strength 
cizer eSS (Mullen test) 

I.------ MPTDB-PO 1. 15 001 15 pounds. 
II------ --do-------- 20 002 Do. 
III.--------- do-------- 30.0019 D0. 
IV TP-PT 2. 15.00093 Tdo. 
V----------- do ------- 20.004 Ido. 
VI---------- do ------ 30 00088 TD0. 
VII. MPTB-PO1 15.000q9 Do. 
VIII. HTP-Prs 2. 15 00087 Do. 
IX.---- MPDB-PO 1. 2.0015 Do. 
X---- - - 15 003 20 pounds. 

&i. 38 8, 38 ES (35# sulfite). 
-- - - OldS. XIII. EITP-PT a 15.0009 pg. S 

XIV--------do 2------- 20.001 Do. 
XV---------do ------- 30 002 20 pounds (35i sulfite). 

M9nophenyl-di-biphenylyl phosphate. 
2 Hilapalate, a material which has a boiling point within the 
ge 229240 Cat 5 mm. and which is aphthalate alcoholester 9btained by reacting phthalic anhydride with that fraction of the 

branched-chain oxygenated organic compounds (prepared by the 
catalytic hydrogenation of carbon oxides under eved tempera 
tures and pressures, as described in U.S.A. Patents 1820,417 
1,844,129, 1,844,857, 1,995,915, 1939,708 and 2,221,485) which have the boiling range 170°-130° C. at at Inospheric pressure. 
In the hithpaphthalate-ethyl cellulose combi 

nation the latter may be replaced by cellulose 
acetate, and in the monophenyl-di-biphenylyl 
phosphate combinations the other component 
may be polyvinyl acetate, polyisobutyl methacryl 
ate or polystyrene, with satisfactory results. 
Other useful compositions include butyl stearate 

30 

35 

40 

45 

The plasticized ethyl cellulose sheet can be 
prepared in any desired manner, for example, by 
extruding or dry casting. The extruding proce 
dures are preferred, and can be used satisfac 
torily with plasticizer contents above the afore 
mentioned range, for example 40%, or even up to 
50%. The conventional details of dry or evap 

corative casting are disclosed in U. S. A. Patents 
1,458,592, 2,176,903, 2,201,747 and 2,253,821. No 
advantage is seen for burdening this specifica 
tion with details of the casting art. - 
Heat sealing temperatures below 250° C., for 

example near the lower end of the range 175°-250 
C., are preferred. , 
The best results have been obtained with the 

weaker papers, for example, those having a Mullen 
bursting strength on the order of 15 pounds, but 
stronger papers can be employed if desired. . . . 
Under some operating conditions it is desirable 

to secure the paper and plasticized ethyl cellu 
lose sheet together as a unit before assembling 
the discs on the end of the shell for the heat 
Sealing operation. A slight warming of the plas 
ticized ethyl cellulose foil gives it sufficient tacki 
ness to produce adequate adherence to the paper 
for this preliminary association. This associ 
ation can be made before or after the cutting 
of the discs to size suitable for the shell end con 
joining operaticn. - 

The pressure necessary to secure the prelimi 
nary adherence of the paper and film and the 
final sealing of the shell end juncture, is not espe 
cially critical. Quite moderate pressures, for ex 
ample the weight of a heated ironing roll, is 
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Sufficient. 
The principal advantages of the present inven 

tion lie in the improved results obtained when the 
shells are fired. In comparative tests, shells 
manufactured according to the present inven 
tion (using paper having a 15ft Mullen breaking 
strength and a film containing 15% monophenyl 
di-biphenylyl phosphate) gave 83% of perfect 
triangulation upon firing, whereas shells pre 
pared by using sealing units composed of paper 
upon which the ethyl cellulose plasticized with 
the same material had been spread by the hot 
melt procedure, commonly used in making adhe 
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sive coated paper, gave only 33% of perfect tri 
angulation. These contrasting data are on the 
conservative side, because the ethyl cellulose coat 
ed on the paper had a higher plasticizer content, 
namely, about 50%. . . . 
As many apparently widely different embodi 

ments of this invention may be made without 
departing from the spirit and scope thereof, it is 
to be understood that this invention is not lim 
ited to the specific embodiments thereof except as 
defined in the appended claims. 
I claim: . . 
1. The method of Sealing shot shells compris 

ing the steps of providing a wax impregnated . 
paper body shot shell with an exteriorly planar 
end closure, Said end closure having a plurality 
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of abutting segments and folds joining said Seg 
ments, placing on said end a coherent Self-Sup 
porting sheet of highly plasticized organic solvent 
soluble ethyl cellulose; superimposing on the Sur 
face of said sheet a disc of weak paper having 
a Mullen breaking strength of about fifteen 
pounds, said sheet being between said paper and 
shot shell end; and thereafter affixing the paper 
to the shell end by subjecting the assembly to heat 
and preSSure. 

2. The method of Sealing shot shells compris 
ing the steps of providing a wax impregnated 
paper body shot shell with an exteriorly planar 
end closure, said end closure having a plurality of 
abutting segments and folds joining said seg 
ments, placing on said end a coherent Self-Sup 
porting film of plasticized Organic solvent soluble 
ethyl cellulose containing at least 15% hithpaph 
thalate; Superimposing on the surface of said film 
a disc of weak paper having a Mullen breaking 
strength of less than fifteen pounds, said film, 
being between Said paper and shot shell end; and 
thereafter affixing the paper to the shelf end by 
Subjecting the assembly to heat and pressure. 

3. The method of sealing shot shells compris 
ing the steps of providing a wax impregnated 
paper body shot shell with an exteriorly planar 
end closure, said end closure having a plurality 
of abutting segments and folds joining said seg 
ments, placing on said end a coherent self-sup 
porting film of plasticized organic Solvent soluble 
ethyl cellulose containing at least 20% mono 
phenyldi-biphenylyl phosphate; superimposing 
on the surface of said film a disc of weak paper 
having a Mullen breaking strength of about fif 
teen pounds, said film being between said paper 
and shot shell end; and thereafter affixing the 
paper to the shell end by subjecting the assembly 
to heat and pressure. 

4. The method of Sealing shot shells compris 
ing the steps of providing a wax impregnated 
paper body shot shell with an exteriorly planar 
end closure, said end closure having a plurality 
of abutting Segments and folds joining said Seg 
ments, placing on Said end a coherent self-Sup 
porting film of organic Solvent Soluble ethyl cel 
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lulose containing at least 15% solvent plasticizer, 
Superimposing on the surface of said film a disc 
of weak paper having a Mullen breaking strength 
of about fifteen pounds, said film being between 

3 
said paper and shot shell end; and thereafter af 
fixing the paper to the shell end by Subjecting 
the assembly to heat and pressure. 

5. In a shot shell, the combination compris 
ing a body of Wax impregnated paper having an 
exteriorly planar end closure integral. With Said 
body, said closure including a plurality of abut 
ting segments and folds joining said segments; 
a coherent self-sustaining film of plasticized or 
ganic solvent soluble ethyl cellulose on said end 
closure; and a paper disc exteriorly of Said film 
on said end closure, said paper having a Mullen 
breaking strength of about fifteen pounds. 

6. In a shot shell, the combination comprising 
a body of wax impregnated paper having an ex 
teriorly planar end closure integral With Said 
body, said closure including a plurality of abut 
ting segments and folds joining Said segments; a 
coherent self-sustaining film of plasticized or 
ganic solvent soluble ethyl cellulose containing 
at least 15% hithpaphthalate on said end clous re; 
and a paper disc exteriorly of said film on said 
end closure, said paper having a Mullen breaking 
strength of about fifteen pounds. 

7. In a shot shell, the combination comprising 
a body of wax impregnated paper having an ex 
teriorly planar end closure integral with said 
body, said closure including a plurality of abut 
ting segments and folds joining said segments; 
a coherent self-sustaining film of plasticized or 
ganic solvent soluble ethyl cellulose containing 
at least 20% monophenyldi-biphenylyl phosphate 
on said end closure; and a paper disc exteriorly 
of said film on said end closure, said paper hav 
ing a Mullen breaking strength of about fifteen 
polinds. 

8. In a shot shell, the combination comprising 
a body of wax impregnated paper having an ex 
teriorly planar end closure integral with said 
body, said closure including a plurality of abut 
ting Segments and folds joining Said Segments; a 
coherent Self-sustaining film of organic solvent 
Soluble ethyl cellulose containing at least 15% 
Solvent plasticizer on said end closure; and a 
paper disc exteriorly of Said film on said end clo 
Sure, Said paper having a Mullen breaking 
strength of about fifteen pounds. 

50 . 
CARL, MI. LANGKAMMERER. 

  


