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To all choin, it in city concern: 
Beit known that I, FRANK O. HoAGLAND, 

a citizen of the United States, residing in 
Bridgeport, in the county of Fairfield and 
State of Connecticut, have invented certain 
new and useful improvements in Paper 
Tule Shot-Shells, of which the following is a specification. 
This invention relates to that special class 

of reloadable shot-shells in which a metal 
head having a relatively short tubular pol'- 
tion is combined with a relatively long 
paper-tube extension, and a principal object 
of the invention is to furnish such shells 
having a more effective intel'-engagement 
between the lead-tube and the papel-tube, 
and one by which the destructive action 
normally occurring in these shells shall be 
reduced and thereby secure an inci'eased 
durability and a more extended period of serviceability. 

For accomplisling those objects, I have 
devised a composite shot-shell having, as 
helei after explained, a depressed panel ex 
tending in a circuit and inclosing an unde 
pressed zone within which are located a con 
siderable number of relatively abrupt or 
shalp paper-engaging devices for gripping 
the paper-tube within a Zone thereof which 
is relatively segregated from the main poi'- 
tion of such tube by a compressive con 
trolling action of the circuit-form panel of 
tle inetal head-tube, and in which this pe 
culia action is of a relatively non-dest 'tic 
tive character. 
Miy present inventioi, therefore, is in part 

in the nature of an ilipi'o Velment upon the 
interlocking construction disclosed in Let 
ter's Patent of the United States, No. 
1,020, 1-2, granted to me varch 12, 1912, 
for paper shot shell, in which a non-cil'- 
citous depressed panel is shown extending 
only partially around the shell, and Only in 

5 
a single position longitudinally of the shell, 
ald without any supplemental metallic 
paper-engaging projections, and with no 
paper-engaging faces or devices located on 
an undepressed portion of the head-tube, 
and with no such faces or devices sepal'ated 
from the depressed panel. 
In the du'awing accompanying and form 

ing a part of this specification, Figure 1 
is a side view of a paper-tube shot-shell 
made according to my present improve 
ments: Fig. 2 is a longitudinal sectional 

Specification of Letters Patent. Patented J. Real?, 1913. 
Serial No. 758,??1. 

yiew through the center-line of the shell; 
Fig. 3 is a cross-sectional view in the line S. K. Fig. 1: Fig. 4 is a developed view 
of the forward portion of the metallic head 
tube, and is drawn in alinement with the 
Salle part in FigS. 1 and 2, for more clearly 
illustrating the two circumferentially dis 
posed depressed panels which are located, l'espectively, in separated longitudinal po 
sitions and are connected to form a circuit 
inclosing an undepressed zone of the metal 
shell, and for showing the location within 
Said inclosed or intermediate zone, of paper engaging in Wardly-extending projections 
separated from such Zone-inclosing panel; 
Fig. 5 is an enlarged sectional view (cor 
responding to a portion of Fig. 2) taken 
on the line Z Z. Fig. 4: and, Fig. 6 is a 
fragmentary view (similar to Fig. 4 in 
a rallgement) showing a portion of the 
papel' tube and illustrating the manner in 
which the oute' surface is molded by the 
coil'esponding shapes of the head-tube. 

Referring to the drawing, two circum 
ferentially-disposed panel members, P., P. 
a 'e shown located, respectively, in different 
positions longituidinally of the metallic 
tube-portion 3 of the cartridge head H. In 
p}'actice the head H may be of any usual 
oir suitable construction, and I have there 
fol'e, fol' convenience, represented in the 
clu'awing. the construction shown in my 
aforesaid prior patent. The paper tube, T, 
is shown located within the metal tube B, 
and the 'eli Ward end is shown firmly seated 
between the head fi and the lining I, this 
being expanded out Wardly by the usual 
base-Wad W. In sonie cases the lining L. 
unay, if desired, be extended to a point for 
Wardly of the panel-member P', or even be 
yond the tube T3, as indicated, for instance, at 1, Fig. 2. 

in Figs. 1 and 4, the two circumferential 
panel-membel's P and P'-these being 
separated by a considerable distance.-are 
shown connected by the relatively longitul 
dinal panel-members P and P, and thus 
the depressed panel becomes a circuit which 
as a whole extends around and incloses the 
indepressed tube zone N. For convenience, 
the painel, considered as a whole, is desig 
nated by P. The preferred construction of 
the panel P is indicated in Figs. 2 and 5, 
particularly in Fig. 5, where it is shown 
composed of the depressed central portion 3, 
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connected by the two ogee-curves, at 3 and 
3, with the undepressed tube wall, at 2 
and 2, on either side. When the fibrous 
pape-tube T is forcibly expanded by the 
gas pressure, (see Fig. 5) the depressed 
panel P is embedded into the paper tube 
wall, at 4, with the result of forming therein 
a channel as C, Fig. 6, and of reforming 
and molding the fibe's in curvilinear di 
lections, in a manner diagrammatically in 
dicated at 4'', 4', doing this with a coin 
pressive action tending to control the slid 
ing tendency of the tube T within the tube 
B, and with a minimum of destructive 
action. In this class of reloadable shot 
shells, as I have discovered and experi 
mentally ascertained, the fibrous material 
of which the paper-tube, T, is made, is adapted for being moderately compressed 
Without injury in relatively narrow Zones or 
areas, and into an interlocking engagement 
with invaldly-extending or depressed shell 
Wall Zones or panels when these have an 
ogee sectional follm, -especially such as in 
dicated in Fig. 5.-the fibers being thereby 
molded or formed on curved lines in a pe 
culiar manner which permits and secures the 
required yielding action of and within the 
body of the paper-tube material, and among 
the fibel's thereof, while obtaining a suitable 
compressive and gripping interlock action, 
as between the metal tube and the paper 
tube for resisting both the longitudinal and 
the torsional stresses to which these tubes 
are liable, and to which they are normally 
subjected, first during the firing of the 
charge, and later, during the extraction of 
the shell. In this connection it will be re 
membered that on the firing of the powder 
charge, the earlier stages of the increasing 
gas-pressure operate to forcibly expand the 
paper tube Tagainst the inner Surface of 
the gun-barrel, (not shown), and thereby re 
sist by a firm adhesion any sliding of this 
shell-tube in the bai'i'el; and that subse 
quently to such adhesion becoming effective, 
and when the increase of the gas-pressure 
connes to nearly its maximum, the metallic 
head of the shell is driven backwardly 
through a distance which in practice is per 
mitted by the unavoidable yielding of the 
component members of the gun-mechanism 
under such maximum pressure, thereby 
forcibly drawing the head H rearwardly, 
and tending to tear the head away from the 
paper tube. 
sisted as above indicated, and the usual base 
wad being compressed into place for hold 
ing the rearward end of the paper tube T. 
firmly engaged with the head-member H, 
results in applying an intense stress to all 
that learward part of the paper tube which 
is within the tube B of said head-member; 
and this action appears to be especially Se 
were throughout the length of the circum 

This action, however, being re 

ferential Zone n, as from n to n°, Fig. 2, 
within which zone the described gripping 
al? interlocking features are located. It 
will now be evident how the panel-circuit 
l, by being embedded in the tube T, forms 
therein a compressed Zone, as C, also in the 
form of a circuit, and thus divides off and partially sepal'ates from the surrounding 
tube-surface, an inclosed interlock-Zone or 
area, as N, Fig. 6, which is thus brought 
under a positive yet slightly yielding con 
trol by the described compressive action. 
Within that relatively segregated area, N, I 
locate in the tube B, a considerable number 
of variously a ranged and Separated paper 
engaging projections.--such for instance as 
!).--which project inwardly from the un 
depressed part, N., of the metal tube, and are 
separated from the panel P. so that these 
Supplemental tube-gripping devices have a 
direct engagement in and with the chan 
inel-inclosed full-thickness part N. Fig. (3, 
of the paper-tube T. In cross-sectional 
form these gripping member's. D, are pref 
erably formed with relatively sharp or ab 
rupt side still faces.-See Fig. 5-for readily 
entering the firm fiber-stock of which the 
tube T should, in practice, be made and, 
preferably, also those projections D should 
be of a greater height in Wardly from the 
tube-Wall B, than is the panel P. The side 
faces of the said paper-engaging projections 
i) are preferably of an ogee form, but having 
these of a shal'pel cirvature than the ogee 
outer and inner side-boundaries at 3 and 39, 
i"espectively, of the panel P. Thus the cir 
cuit-form panel P of ogee-sectional form is 
supplemented by a plurality of non-circuit 
form ogee paper-gripping projections lo 
cated within the circuit of the panel P, but 
separated therefrom. In the composite arrangement as above set 
forth, the fibers of the paper are in part 
'essed inore filmly together and in part re 
holded or shifted to conform the paper 

wall to the curved metal surfaces, especially 
to the cloilble-ogee fora of the compres 
sive panel P. In this way I avoid any forc 
ing outwardly of the paper into recesses or 
grooves as heretofore sometimes attempted, 
because I find that such forced-out paper 
projections are not of the desired strength 
and stability. In the present improvement. 
therefore, have devised the different and 
more effective compound interlock-construc 
tion herein illustrated and described, in 
which the interlocking engagement is 
largely effected by the narrow ogee-members, 
as ), which project inwardly directly from 
the head-tube itself, (and not from any non 
alined portion or panel thereof) and which 
eigage with holded surfaces which are lo 
cated wholly within the cylindrical bound 
alry Sulfaces of the paper tube. This con 
struction has the advantage of forming a 
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continuous and unbroken bearing-line, or 
line of demarcation as between the inclosed 
interlock-Zone areas of the paper-tube, as 
N", and the surrounding plain cylindrical 
surfaces, as clearly indicated in Fig. 6. 
Thus the group D of said paper-gripping 
members all act upon an area of the paper 
tube which is already inclosed within a cir 
cuit-Zone which is under compression, and 
consequently the effect of these inclosed 
members, D, is also restricted within such 
circuit, so that a relatively large number of 
those non-circuit form of ogee membel's may 
be used, sufficient for securing the necessary 
aggregate extent of the interlocking action 
and to prevent undue longitudinal or tor 
sional dislocation, and without thereby ma 
terially impairing the strength of the tube T. 
The manner above described of combining 

together or grouping a plurality of the non 
circuit-form members within a circuit-form 
ogee-member-the forms being arranged or 
included within the circuit of the latter 
has the further advantage of permitting the 
Zone P of the metal shell B, to be so propol 
tioned as to be able to successfully resist def 
o: nation from being repeatedly subjected 
from within to the gas-pressures of high 
power explosives. The several non-circuit 
ogee-members, as D, should all be made, in 
practice, of a narrow width, the inciosed 
area N of said metal shell being made with 
the major portion of its exterior surface co 
incident with the exterior cylindrical sur 
face of the member B, so that the said in 
closed area when the cartridge is fired will 
bear normally and directly against the bar 
rel of the gun. By thus avoiding the use of 
any non-alined form of panel for carrying 
the ogee-form of curved paper-engaging 
faces, the desired aggregate amount of in 
terlocking is readily obtained, and in a man 
ner least destructive to the paper-tube, since 
the cirved metal surfaces act by holding 
rather than by incising the surface fibers of 
the paper, while the avoidance of sharp an 
gles further provide for the required amount 
of mobility, with a minimum of wear in the 
interlock-Zone due to such action or mobility. 
In Fig. 5, I have indicated a peculiar fea 

ture of the operation or coaction of the in 
ter-engaging faces of the two tubes B and 
T. during the time when the inner tube is 
subjected to gas-pressure and is also sub 
jected to strain longitudinally by the rear 
wardly yielding movement of the outer tube 
B. The paper-tube T being held in place 
by the pressure within the forward part 
thereof, is resistant to rearward movement 
in the gun-barrel (not shown) as indicated 
by the arrow 6, while the same pressure 
drives the metal tube B rearwardly, as indi 
cated by the arrow 7. This action results. 
of course, in putting the paper-tube T under 
a longitudinal tension (as also indicated by 

S. 

said arrows 6 and 7), and in forcing the 
ogee-member P rearwardly against the pa 
per at 4 where the increased density there 
by momentarily created is indicated in Fig. 
5 by the darker shading at that point. But 
a further and peculiar action also takes place 
at that location, since the concave curve e 
of the ogee-wall 3 now acts to guide or de 
flect the fibers inwardly toward the convex 
curve e' of such ogee-surfaces, and so re 
duces the force of the interlock-engagement 
as between the two tubes, to a point or 
amount sufficient to prevent any substantial 
impairment of the stability of the paper 
tube T at that location therein, and thereb 
maintaining an effective interlock while 
avoiding the high ratio of destructive action 
and consequent rapid deterioration hereto 
fore usual in this general class of shot car tridges. 
A further and immediate effect of the 

foregoing actions is to cause the ogee-walls, 
as 3, 3, Fig. 5, to bear against and tend to 
crowd or ride over the opposing bearing 
faces, as 4'', 4'; but these latter faces being 
fibrous and though curved having a surface 
continuity, the forces thus applied operate 
to compress the fibers, (as approximately in 
dicated by the shading) in one of said loca 
tions, as 4", while relieving or reducing such 
pressure on the opposite Walls or faces as 
indicated by the lighter shading at 4. Thus 
the operations here set forth have the normal 
effect of causing a sliding tendency of the 
interlocking Zone of the paper-tube with an 
accompanying modification in the actual lo 
cations in the tube-wall of the described 
areas of high complession and of relatively 
low compression. By reason of the continu 
ity of the paper tube-surface, and the ogee 
form of the opposing interlocking faces, the 
bended fibers in said pressure areas are nat 
urally subjected, during the period of the 
said stresses and sliding action, to a shifting 
of form and relative positions, these results 
being facilitated, also, by the qualities of 
toughness and resiliency of the fiber-stock 
of which the tube T should be formed. 
With the relatively incipient gripping ac 

tion.--or, more properly, conpressive ac 
tion-resulting from the panel section with 
its ogee curvature pressed only a moderate 
depth into the paper, yet sufficient to firmly 
engage the paper tube; and with the nu 
merous engaging members located within 
the described panel-inclosed or intermediate 
zone, as N, and shaped for more positively 
gripping into the paper of the tube T, this 
tnbe may be said to have a progressive en 
gagement with the head-tube B while under 
the gas-pressure, first, the direct frictional 
engagement outside of the circuit of the 
panel, second, a moderate compressive-en 
gagement in the circuit of the panel, and, 
third, the more positive additional engage 
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ment of the numerous interlock or gripping 
devices located and distributed within the 
panel-in closed Zone. The said fibers and 
pressure al'eas are thus shifted in the tube 
wall T in one direction during the period of 
increasing gas-pressure, and on the reduc 
tion of this pressure, those shifted parts ar 
restored to substantially their original io 
cations by a forward movement of the head 
II, while the forward portion of the paper 
tube remains in its original position in firm 
a dilesion with the bore-surface of the fire 
arm. That forward movement of the head 
member H, will, of course, be substantially 
the amount of the preceding rearward 
innovellent thereof due to any flexing of this 
head member plus the amount of the yield 
ing of the breech-block or other parts of 
he gun, which thus operate for the moment 
as an actuator for so restoring the shell 
innenbers to their original positions, the one 
Irelatively to the other, and without any 
considerable or material injury to the sur 
face-fibers of the paper-tube, so that the 
reloadable shells may now be used a large 
number of times before becoming so greatly 
will as to be unserviceable. 
Having this described my invention, I 

claim :- 
1. in a paper-tube shot-shell, the combi 

nation with a head having a metal tube ex 
tension for inclosing the paper-tube, of the 
paper-tube fixed at one end in the head and 
extending within and beyond the head-tube, 
and a compound intel'locking construction 
comprising a continuous circuit-form de 
pressed panel formed in and extending 
around the head tube less than one circum 
fei'ence thereof, and inclosing an undepressed 
zcie of the head tube located between 
two circumferentially-disposed panel-poi'- 
tions which are located in different positions 
longitudinally of the head-tube, and also 
comprising a plurality of paper-engaging 
projections extending inwardly from said 
inclosed head-tile Zone and located in posi 
tions 'eparated from each other and also 
separated fl'oin said de l'essed panel, where 
by said projections engage in and interlock 
with the paper-tule within a zone of the 
papei'-tube which is inclosed within a coin)- 
pressed circuit-fol'm Zone which &ngages 
with said depressed circuit-foln panel of 
the head-tube, and whereby this panel has 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
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two circumferentially-disposed zones of 
connpressive engagement with the paper. 
tube located, respectively, at two different 
and separate positions longitudinally of the 
head-tube, Substantially as described. 

2. In a paper-tube shot-shell, the combi 
nation with a head having a metal tube ex 
tension for inclosing one end of the paper 
tube, of the paper-tube fixed in the head and 
extending within and beyond the head-tube, 
and a compound interlocking construction 
coimprising a depressed Zone - inclosing 
paper-compressing panel formed in the 
head tube and inclosing an undepressed Zone 
of the head tube between two circumferen 
tially-disposed panel-portions which are lo 
cated in different positions longitudinally of 
the head-tube, and also comprising a plu 'ality of paper-gripping interlocking-p'o- 
jections exteilding inwardly from said in 
closed head-tube Zone and located in dis 
tributed positions separate from each other 
and also separate from said depressed panel, 
for engaging in and positively interlocking 
with the paper-tube within one Zone which 
is located between two circumferentially 
disposed ZOiles of colpi'essive engagement 
located, respectively, at two different and 
separated positions longitudinally of the 
pipei'-tube and within the head-tube. Sub 
stantially as described. 

3. in a shot shell, the combination with a 
paper-tube, of a head having fixed therein 
one end of the paper tube, and having a 
tubulai' extension surrounding the paper 
tube and having a depressed panel formed 
in aind extending around the said head tube 
less than one circumference thereof, and 
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having an undepressed intermediate Zone 
of the head tube located between two cir 
climferentially - disposed panel - politions 
which ai'e located in diffei'ent positions 
longitudinally of the head-tube, and also 
having a plurality of paper-engaging pro 
jectious extelling in Wardly from said head 
tie inte') ediate zone and located in dis 
tributed positions separated from each other 
a let also separated from said panel, substan 
tially as described. 
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