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Toall whom ot may concern:

Je it known that I, Francis I. Du Ponrt, a citi-
zen of the United States, residing at Wilmington,
county of Newcastle, and State of Delaware, have
invented a new and useful Improvement in Machines
for Charging Cartridge-Shells, of which the following is
a full, clear, and exact description, reference being had
to the accompanying drawings, which form a part ol
this specification. '

The object of my invention is to load cartridge cases
with charges of sheets or strips of smokeless powder so
as to produce substantially absolute uniformity in ex-
plosive power between one cartridge and another.
In large pieces this has been heretofore attempted by
forming the powder into sheets, cutting the sheets into
strips, and inserting a definite weight of strips into the
shell. Notwithstanding the fact that this method in-
surcs the insertion into each shell of a definite weight of
powder, and consequent uniformity in this respect be-
tween cartridge and cartridge there 1s more or less
variation in the explosive force of the different car-
tridees. The reason for this variation 1 have found 1s
due to the following conditions: The sheets from which
the strips are cut vary in thickness and different parts
of the same sheet vary in thickness. Consequently,
comparing cartridge with cartridge, a definite weight
of strips therein does not insure uniformity in the total
superficial area of the strips. If the thickness of the
smokeless powder strips is sufficiently great for the
burning of these to continue throughout the whole
travel of the projectile from the chamber to the muzzle
of the picce, it is on the superficial area of the strips,
and not on the weight of the power contalned 1n the
strips, that the explosive power of the cartridge de-
pends. To particularize, a cartridge charged with
relatively thick strips of a definite total weight will
present a smaller superficial area of powder than a car-
tridge charged with relatively thin strips of the same
total weight, and hence will be of inferior explosive
force.

It will be understood that if it were feasible to form
the sheets of explosive powder of uniform and unvary-
ing thickness, the objection to the method of charging
by weight would be overcome; but as it is practically
impossible to do so, I have attained the object of uni-
formity of explosive force between one cartridge and
another by charging into each shell a sheet of explosive
powder of definite superficial area. I preferably carry
out the method by first taking a sheet or roll of explosive
powder of any dimensions, cutting the sheet to definite
width and at the same time cutting it longitudinally
into strips, then cutting the strips transversely to form

so formed, and then inserting the bunched strips into
the shell. By this process, I attain substantially ab-
solute uniformity of explosive force hetween one car-
tridge and another, notwithstanding wvariations in
weight of powder resulting from variations in the thick-
ness of the original sheet or roll.

It 1s true that m calculating the absolute total sur-

| Tace area of the sirips, the area of the edges, as well as

of the sides, should, strictly speaking, be considered;
and thati, therefore, even with my process, there will
be a certain variation in the superficial area of the
strips in the different shells. Owing however, to the
fact that the sfrips are very thin, the ratio of the sur-
face area of the edges to that of the sides is so minute
that any variation 1n surface area arising from variation
1n thickness of the strips 1s practically negligible.
The process can be carried out by hand, and 1n my ap-
plication No. 277,312, filed September 7, 1905 (being
a division oi the present application) I have claimed
sald process as well as the cartridge formed thereby.
The economic use of the process, however, demands
mechanism that will carry out the process expedi-
tiously, and as far as possible automatically. I have
accordingly devised a machine for so carrying out the
process, which forms the subject of the present applica-
tion. In order, however, that the primary functions
of the machine may be understood before entering
upon a description thereof, I shall first describe the
process and the cartridge formed thereby.

Figure 1 is a plan view of the sheet cut into strips.
Fig. 2 is a plan view of the sheet of Ifig. 1 cut to length.
Fig. 3 1s an end view of the strips bunched preparatory
to insertion in a shell. Iig. 4 1s a side view of Ifig. 3.
Fig. 5 1s a side view of the shell charged with the
bunched strips. Fig. 6 is a side view of the shell of
Fig. 5 loaded with a bullet. Iig. 7 1s a sectional view
of the machine on the line 7—7 of Fig. 8, with the clean-
ing mechanism removed. I1g. 81saside view ol g, 7
with the cleaning mechanism in place, but with the
driving pulley removed. Iig. 9 1s a longitudinal sec-
tion on the line 9—9 of Fig. 7, with the driving mech-
anism for the pawl lever and plunger slide removed.
Fig. 10 1s a longitudinal section on the line 10—10 of
Fig.7. Fig. 11 is a transverse section on the line 11—11
of Fig. 7, looking toward the right, with the feeding
rolls removed. Fig. 12 1s an enlarged transverse sec-
tion of a part of the cartridge cylinder shown 1n Iig. 11.
Fig. 13 iz an end view of the machine looking toward
the left of Fig. 7. Fig. 14 is an enlarged side view of
the cleaning mechanism. Fig. 15 1s sectlon on the

- line 15—15 of [fig. 14. I'ig. 16 is a transverse sectional

|“sets of strips of definite length, then bunching the strips~

29D

GO

6o

30

90

99

100



10

19

20

2

30

39

40

45

55

60

2

iy

view of the driving clutch and associated parts. Fig.
17 1s an eunlarged view looking between the cutting rolls.
Fig. 18 is an enlarged sectional view through the cap,
bunching slide and bunching die. "Fig. 19 is an en-
larged view of the bunching die,with the strips bunchud
in place by the bunching plungu

I shall first describe the preferred way of carrying out
the process, which may be understood by reference to
IFigs. 1 to 6 inclusive.

I first take a sheet or roll 20 of explosive material and
cut ov shear it lengthwise into str 1ps 21, which are prei-
erably of equal width, as shown in Fig. 1. The original

sheet may be precisely the width of the _combined

width of the strips 21, but in carrying out my process
by machinery, it is more feasible to have the original
sheet of greater width and cut or.shear off the excess 22
on each side thereof. The strips so formed are then cut
transversely to a definite length, as shown in Fig. 2,
forming a plurality of sets of strips 23, each set com-
posed of a definite and unvalymg number of strips
cach of a definite and unvarying length and width.
The strips of a single set, or the strips of a definite and

unvarying plurality of sets of strips, are then bunched |

together, as shown in Figs. 3 and 4, and insected into a
shell 24, as shown in Fig. 5. In Fig. 6 is shown a com-
pleted cartridge with bullet 25 inserted.

It will be understood, from the foregoing description,
that shells charged by the process will each contain a
definite number of strips of equal length and breadth,
and therefore that all the shells will necessarily contain
powder charges presenting substantially equal super-
ficial areas and will therefore be of equal explosive
power, notwithstanding variations in weight of powder.

1 will now describe the apparatus shown in the re-
maining figures for mechanically and automatically
carrying out the deseribed process and which forms the
subject of the present application.

a 18 the main driving shaft, on which is the cam b.

¢ 1s a rock shaft turning in bealmﬂs on the frame of
the machine, which fmme 18 omitted in the drawings
for the purpose of clearness. On one end of the rock-
shaft ¢ 1s an arm d, whose free end carries a roller that is
engaged by the cam 6. On the other end of the rock
shait ¢ 1s an arm ¢, which is connected by a link £ with a
pawl lever g on the shaft of the lower cutting or shear-
ing roll 4 turning in bearings on the machine frame. #
1s a ratchet wheel secured to the end of the roll 7. 4 is
the upper cutting or shearing roll, which also turns in
bearings on the machine frame.

As the main driving shaft rotates, the cutting roll 7 is
ratcheted a fraction of a revolution at each rotation of
the driving shaft, drawing the sheet 20 of explosive
material forward between the rolls and cutting it into
strips 21 as iliustrated in Fig. 1. The original sheet is
preferably wider than, and must be at least as wide as,
the cutting rolls. = The excess 22 on each side of the cut-
ting rolls is sheared off and then thrown aside by means
of the lips 160 of the stationary guide m hereinafter de-
scribed. |

The construction of the rolls themselves will be best
understood by reference to Fig. 17, which 1s a front view

of the abutting portions of the two rolls, looking be-

tween them, from which it can be seen thatthe cutting

y

“bunching slide 40, to be hereinafter described.

turns 1n bearings in the main frame.

‘provided.
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(epressed annular sections engaging 1'e'Spective1y CoY-
responding alternately depressed and raised annular
sections on the other roll, so that the raised section of
one roll overlap the raised scections of the other roll.

I 1s a table extending forward of the cutting roll and

m are gulde plates overlying the table. Between the
table and guides the strips are cairied forward to the
The
table and guides are cut away, forward of the feeding
mechanism, to receive the feed rolls n, 0, and forward

-of the rolls'n, o, the guides are cut away to receive the
The feed roll ¢

cleaning belts and the feed rolls p, g.

The bearings for
the feed roll p are on the frame 150, hereinafter more
fully described. On the shaft of roll p is a pulley 151,
which Is driven from a pulley 152, on the cutter roll
shaft 1564 through the medium of a belt or chain 153.
These feed rolls and cleaning belts will be hereinafter
referred to. | |

Just beyond the forward end of the table I are the
stationary knives 7, r, which are adjusted apart a dis-
tance equal to the length to which it is desired the
strips shall be cut. Beneath the knives r # is the ver-
tically movable platform s, which is eleva.ted at the
proper tume, causing the strips to engage the stationary
knives and by them be cut to length.

To raise the platform s the following mechanism is
t 1s a shaft clutched to the main driving
shaft a as hereinafter described. « is a cam on shaft ¢.
v1s a lever pivoted at one end to the machine frame and
at the other end engaging the cam %,  w is a rod secured

¥y 18 2 Spring

guides x and a collar z on the rod. The spring nor-
mally holds the rod down, holding the platform s on a
level with the table. When, however, the lever 2
rides on the high part of cam u, the rod w and platform
s are raised, causing the knives r to cut the strips to
length as before described. Fig. 2 shows the strips

after they are cut to length by the knives.

30 18 a cap above the platform s and substantially
corresponding in dimengions thereto. At the same
time that the platform s is raised the cap 30 is also
raised a greater distance, forming between them a
chamber 41, bounded on the side by the knives 7,
through which the bunching slide is adapted to slide
as hereinafter described.

The cap 30 1s raised by the following means: Secured
to the cap 30 is the curved end of a rod 31, whose oppo-
site straight end is in line of travel of the cam w. The
straight end of the rod slides in guides 32, 32, and is
held normally down by means of a coiled spring 33 sur-
rounding the rod 31 and confined between one of the
guides 32 and a collar 34 on the rod. At the same time
that the rod w is raised by the cam 1, Lhe same cam ele-
vates the rod 31.

When the platform s and cap 30 are raised as just de-
scribed, the former is broughton a level with the bunch-
ing slide 40, which is of a thickness just less than the
distance between the platform s and cap 30 when they
are uplifted. The bunching slide 40 is then caused to

- periphery of e&ch roll consists of alternately raised and | move transversely of the platform s, pushing before it
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‘having an orifice through which the lever v extends.
‘z x are guides 1n which rod w slides.
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registers with the chamber 41 when the platform s and
cap 30 are ralsed as described, and is provided with a
semi-cylindrical rear face, as shown in Figs. 18 and 19.
The front of the bunching slide 40 is also provided with
a concave semi-cylindrical recess. When the bunch-
ing slide 1s given the movement stated and reaches the

limit of its travel, the strips are bunched together with-

in a cylindrically shaped recess formed by the oppos-
ing faces of the bunching slide and bunching die, and
are then inserted into the shell as hereinafter de-
scribed.,

- To actuate the.bunching slide as described, the fol- |.

lowing mechanism is provided. Secured to the frame
of the machine, at the side of the platform s, is a guide
42, within which slides a plunger 43 secured to the
bunching slide 40, 44 is a grooved cam on the shaft ¢.
495 18 an upright rock-shaft turning in bearings on the
machine frame. 46 is an arm, secured to the lower
end of the shaft 45, whose free end engages the groove
of cam 44. 47 is an arm, secured to the upper end of
shaft 45, whose forked end is attached to the outer end

~of plunger 43. As the cam 44 turns, it actuates at the

20

proper time, through the mechanism specified, the
bunching slide 40, moving it transversely inward to-

- ward the bunching die, bunching the strips as before

30

described.

The shells 24 are carried on a cylinder 60, which is
secured to a shaft 67 turning in bearings in a machine
frame. To give the shell cylinder the necessary inter-

- mittent rotary movement, the following mechanism is

 provided. Secured to the shaft ¢ is a gear wheel 61

35

40

45

driving a gear wheel 62 on a shaft 63 turning in bear-

1ngs 1n the machine frame. 064 1s a crank disk on,the
end of shaft 63. 65 is a rod pivoted at one end to the
disk 64 and at the other end to the pawl lever 66 loose
on the shaft 67. 68 is a ratchet wheel secured to shaft
67 and actuated by the pawl lever 66.

The shell cylinder 60 has formed in its periphery a
number ot pockets 69, as best shown in Figs. 11 and 12.
At each partial turn of the cylinder imparted to it by
the pawl lever 66, one of the pockets is brought under
a chute 71 leading from a receptacle 72 containing
empty shells, and a shell is fed into said pocket; an-
other pocket containing an empty shell is brought op-
posite the bunched strips which are inserted into said

- pocket by a plunger 70; another pocket containing a

00

09

60

shell so charged is brought opposite a holder 81 con-
taining a bullet 25 which has been fed therein from a
chute 82 leading from a receptacle 83, the bullet being
inserted into the charged shell by means of a plunger
80; while another pocket containing a shell so loaded
and charged 1s brought opposite a plunger 90, which
ejects the loaded and charged shell from the cylinder.

The plungers 70, 80 and 90 are all operated in unison
by reason of being secured to a common bracket 91 se-
cured on a slide 92 reciprocating in a guide 93 on the
machine frame. Theshide 92 1sactuated by means of a
cam 94 that engages a roller 95 on a lever 96, one end of
which 1s pivoted to the machine frame and the other
of which is connected, by a link 97, with the slide 92.
A spring 98, connecting the lever 96 and the machine
frame, holds the roller 95 constantly against the work-
ing face of the cam.

P—

3

shell is erimped in the usual manner by moving it to-
ward the bullet holder 81 causing the wall of the holder,
within which the bullet neatly slides, to engage the
neck of the shell and crimp it into close contact with
the bullet. The shell is given this slight movement by
means of a tappet 100. The tappet is secured to an
arm 101 on a rock-shaft 102, which is rocked in bearings
on the guide 93 by means of an arm 103 secured at onc
end to the rock shaft and at the other end pivoted to a
vertically sliding rod 104 operated by a cam 105 on
the shait ¢.

1 have hereinbefore referred to the fact that shaft -

1s clutched to the shaft a and I have also described
how the cutting or shearing rolls are actuated from
the shaftt a, while the mechanisms for cutting the strips
to length bunching them, turning the shell cylinder,

and charging, crimping and ejecting the shells, are

actuated from the shaft {. I have found this arrange-

-ment desirable in order that, when the end of a sheet is
reached, all the mechanism so actuated from the shaft ¢

may be thrown out of action by unclutching shaft ¢
from the shaft @, while permitting an Independent op-
eration of the cutting rolls when a new sheet is intro-
duced, m order that the sheet, cut into strips by the
cutting rolls, may be fed forward a distance sufficient
to bring it into position to be operated upon by the
other mechanisms, at which time the shaft ¢ is again
clutched with shaft a. A
The clutch consists of the clutch member 110 secured
to the shaft a and the clutch member 111 feathered to

the clutch member 111 and one of the bearings in
which the shaft ¢ rotates, the function of the spring be-
ing to normally hold the clutch members in engage-
ment. |

The following mechanism is provided to cause the
shaft ¢ to be automatically unclutched whenever a
sheet of explosive material is nearly exhausted. 113
1s a peripheral cam groove in the clutch member 111.
114 18 an upright plunger, the lower end of which is
adapted to extend into the cam groove 113. The plun-
ger 114 1s vertically movable in a guide in a bracket 115
secured to the machine frame, and a spring 116, con-
fined between the head of the bracket and a shoulder
on the plunger, tends to force the plunger into the cam
groove 113 when the latter, in the rotation of clutch
member 111, passes immediately beneath the plunger.
The plunger, however, is normally held out of engage-
ment with the cam groove by means of a catch 117 en-

gaging a notch in the plunger 114. The catch 117 can

slide laterally in a guide in the bracket and is secured
to one end of a link 118, which extends through a Iever
119 secured to a rock-shaft 120 in bearings on the main
frame. The end of lever 119 is held bétween the nut
122 and the spring 123 on link 118. One end of this
spring 123 rests against a fixed collar on link 118 and
the other end presses the lever 119 against the nut 122.
This arrangement permits the catch 117 to be posi-
tively drawn from the notch in the plunger 114 and
also drop back into the notch again when it is so de-
sired, as will be hereinafter described. Secured to
shalt 120 are levers 121, 121, supporting the ends of the
shaft of the feed roll n. During the passage of the

6o

30

90

95
the shaft ¢ there being a spring 112 confined between
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sheet between the rolls n and o, the roll n is heéld above

~the roll o (which turns in bearings on the machine

)|

10

trame) by the sheet 1tself; but when the end of a sheet
‘passes beyond the rolls'n and o, the roll n drops into
This rocks the shaft 120,

contact with the roll o.
which through the mediuin of arm 119, and link 118,

‘withdraws the catch 117 from engagement with the
plunger 114, permitting the latter to drop into the cam
groove:113 as soon as the latter 18 brought immediately

under the plunger by the rotation of the shaft {. Con-

tinued rotation of the shaft { causes the clutch member

111 to be drawn longitudinally of the shaft ¢ until it is

- unclutched, thus stopping the rotation of shaft ¢ and
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throwing out of operation all the mechanism con-

trolled from shaft {. The unused portion of the sheet
remaining on the table 7 is now cleaned off, and a new !
The new:
sheet feeds forward passing under the feed roll n and

sheet '1s introduced to the cutting rolls.

lifting it, 'this compressing the spring 123 when the

sheet 18 1n position to be acted upon by the shearing.
platform s, the plunger 114 is lifted-by hand out of en-
‘gagement with the groove 113, and the spring 123
causes'the catch 117 to engage the notch in the plunger:

114 and so ‘hold the latter raised. This permits the

spring 112 to -move the clutch member 111 into en-
gagement with the clutch member 110. The whole
‘machine 1s thus again thrown-into operation. -
In Figs. 14 and 15 is shown, on an enlarged scale, the-

mechanisin for cleaning or stripping: from the table, the

unused strips at the end of a sheet after the shaft ¢ and
1ts actuated mechanism are‘thrown out of action.
189, bracket -on the machine frame having guides for
vertically slidable rods 136 and 137. The rods 136
carry- at -their lower ends the frame 150 carrying the
roll p. The rods 137 are secured at their lower ends to
a frame 138, 1n which are journaled two shafts 139 each
having three pulleys 140. About each pair of pulleys

140 extends a belt 141 'having projections on their outer
faces.
drop into contact with the unused strips remaining on
the table [, and when the pulleys 140 are rotated the
belts driven thereby sweep the strips laterally off the
table. To so actuate the pulleys 140 when the frame
138 is lowered, the following mechanism is provided:

130 1s a friction wheel on a shaft 131 turning in bearings

on the frame of the machine. 132 is a pulley on the

shaft 131, constantly driven from a pulley 133 on the

main driving shaft « by means of a belt 134, 142 is a
bevel gear wheel on one of the shafts 139. 143 is a
bevel gear wheel, meshing with gear 142, on a shaft
144 journaled in the frame 138. 145 is a friction wheel
on shaft 144. When the frame 138 is lowered, the
friction wheel 145 is brought into engagement with the
friction wheel 130, and the latter drives the former,
which, through the medium of the gears 143 and 142,
the shafts 139 and pulleys 140, drives the belts 141,
thereby cleaning oif the unused strips as before de-
scribed. The frame 138 is lowered by means of a lever

146 secured to a shaft 147 journaled in bracket 135.

Secured to the shaft 147 are arms 148 the opposite end
of each of which engage respectively oppositely dis-
posed rods 136 and 137. When the hand lever 146 is

depressed, the rods 136 are raised, lifting frame 150 and

135

‘When the frame 138°1s lowered the belts 141

r
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pressed, thus lowering the frame 138 and operating the

- cleaning mechanism ag before described.

‘The guide plates m are provided along their side edges
with lips 160 that extend on each side of and below the
table, so as to hold the sheared sheets from lateral dis-

placement during their passage over the table. The
guide plates are supported along their side edges from

bars 161, 161, secured to frame 150, so that, as the frame

150 and the feed roll p are raised as before described,

the guide plates will also be raised, elevating the lips
160 to permit the cleaning mechanism to sweep off the
unused strips.

The operation of the machine, constructed as herein-

before specified, may be briefly described as follows:—
The plunger 114 is in engagement with the clutch
member 111, thereby holding the shaft ¢ out of opera-
tive engagement with the driving shaft . Power be-

1ng applied to the:latter, the shearing rolls, 7, 7, and

feed roll p are put into operation, and a sheet of ex-
plosive material is fed to the shearing rolls. The sheet
is thereby, cut longitudinally into strips and at the

same time fed forwardly over the table ! until the for-

ward ends of the strips pass over the platforms. At this
time, the plunger 114 is raised, allowing the spring 112
to move the clutch member 111 into engagement with

the clutch member 110. Thereupon the shaft ¢ and all
| the mechanism driven thereby, are put into operation. _

The platiorm s and cap 30 are raised, causing the knives
7 to cut off the strips to proper length, the bunching
slide 40 bunches the strips so cut against the bunching

die 50, the plunger 70 charges the bunched strips into

the shell registering with the die, the bunching slide,

platiorm and cap return to their initial position, and

the shell cylinder 60 is given a partial turn, bringing

the charged shell into alinement with the plunger 80

and an cmpty shell into alinement with the plunger 70.
The cutting rolls are now given another motion, again
bringing the forward ends of the strips over the platiorm
s, and then the platform and cap, the bunching slide and
die, and the plunger 70, act as before, the plunger 80
inserts a bullet into the previously charged shell, and

the shell cylinder is given another turn, bringing the

charged and loaded shell into alinement with the ejector

plunger 90, the freshly charged shell into alinement with

the loading plunger 80, and another empty shell into
alinement with the charging plunger 70. The cutting
rolls are now given another motion, and the operation
proceeds as betore, all the plungers 70, 80 and 90 being
now operative. -

‘The operations described are repeated until the end
of the sheet passes through the cutting rolls and the
ends of the strips pass beyond the roll n, whereupon
the roll n drops, setting into operation the chain of

mechanism for releasing the plunger 114. The ad-

vance of the strips 1s now effected solely by the feed
roll p; but as soon as the cross-cutting, bunching,
charging, loading and ejecting mechanisms have com-
pleted another operation, the plunger 114, engaging
with the clutch member 111, shifts it out of engagement
with the clutch member 110, thereby stopping the
shaft £ and throwing out of operation all the last named
mechanisms. The automatic clutch shifting mechan-
ism is quite important, in that it prevents the charging

roll p away from the table, and the rods 137 are de- | of strips of improper length from the end of the sheet
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and makes the machine elltirely automatic after g ¢ Shell charging mechanism to charge the bunched strips

sheet has been properly started into it by the attendant.

When the mechanism controlled from shait ¢ is
stopped as described, the lever 146 is operated, lifting
up the teed roll p and guide m and depressing the clean-
ing mechanism into operative position. The cleaning
belts are at once set into operation by the engagement
of the iIriction wheel 145 with the constantly rotating
iriction wheel 130, and the unused strips remaining on
the table are swept off. While the shaft ¢ and its con-
trolled mechanism are thus rendered inactive just
betore the exhaustion of each complete sheet, the cut-
ting rolls, the feed rolls p, and the iriction wheel 130

operate continuously, so that the machine is ready at

any time to receive another sheet.
Now having fully described my invention, what I

claim and desire to protect by Letters Patent is:—

1. In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
Into sefs of strips, of bunching mechanism for collecting
the strips of a set preparatory to insertion into shells, and
common driving means actuating said mechanisms.

2. In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
longitudinally into strips, of mechanism to cut said strips
laterally into sets of strips, bunching mechanism for coi-
lecting the strips of a set, and common driving means
actuating said mechanisms.

3. In a machine for charging shells, the combination
with cutting rolls for cutting a sheet of explosive materiai
longitudinally into strips, of knives to cut said strips
laterally into sets of strips, feeding mechanism to advance
the strips from the cutting rolls to the knives, and means
actuating the cutting rolls and feeding mechanism and
rendering the knives operative,

4, In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
into sets of strips, of bunching mechanism for collecting
the strips of each set, shell charging meclhanism for in-
serting the bunched sets of strips into shells, a main
driving shaft, and connections therefrom gactuating said
mechanisms.

0. In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
longitudinally into strips, of mechanism to cut said strips
laterally into sets of strips, feeding mechanism to advance
sald strips from the longitudinal cutting mechanism to
the lateral cutting mechanism, bunching mechanism for
collecting the strips of each set, shell charging mechan-
ism for inserting the bunched sets of strips into shells, a
main driving shaft, connections from the driving shaft
to the longitudinal cutting mechanism, and connection
from the driving shaft to the bunching and shell charging
mechanism,

0. In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
longitudinally into strips, of a table along which said
strips travel, mechanism to cut said strips transversely,
bunching mechanism to consolidate the cut strips into
bunches, shell charging mechanism to charge the bunches
strips into shells, and means to actuate said mechanisms.

7. In a machine for charging shells, the combination,
with cuiting mechanism for cutting a sheet of explosive
material into sets of strips, of a bunching die, a bunching
slide adapted to engage a set of strips and move them to
the bunching die, shell charging mechanism for removing
the strips from the bunching die and inserting the strips
into shells, and means to actuate said cutting and shell
charging mechanisms and said bunching slide.

S. In a machine for charging shells, the combination
with cutting rolls for cutting a sheet of explosive material
longitudinally into strips, of a table along which said
strips travel, a platform beyond the table, knives co-
operating with the platform to cut said strips transversely,

bunching mechanisin to consolidate strips into bunches, |}

into shells, and means to actuate said mechanisms.

J. In a machine for charging shells, the combination
with cutting rolls for cutting a sheet of explosive muterial
tongitudinally into strips, of a table ailﬂng which said
strips travel, a platform Dheyond said table, feed rolls
between the cutting rolls and platform, knives codperating
with sald platform to cut said strips transversely, a

- bunching die, a bunching slide adapted to engage a set of

cut strips and move them to the bunching die, shell charg-
ing mechanism for removing the strips from the bunching
die and inserting them into shells, and means to actuate
said mechanisms. |

10. In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
into sets of strips, of a platform to receive said sets of
strips, a cap above the platform, means to retract the cap

80

389

90

from the platform, a bunching slide, a bunching die, means -

to cause said slide to travel between said cap and platform
and bunch successive sets of strips between the slide and
die, and shell charging mechanism to remove the bunched
strips from between the slide and die and insert them
into shells. _

11. In a machine for charging shells, the combination,
with mechanism for cutting a sheet of explosive material
longitudinally into strips, of a platform to which said
strips are fed, a cap above the platform, a laterally ex-
tending knife on each side of the cap, means to move the
platform and cap thereby cutting the strips to length, a
bunching slide adapted to slide laterally between said
cap and platform and knives and bunch said strips, and
shell charging mechanism to insert the bunched strips
into shells,

12. In a machine for charging shells; the combination,
with mechanism for cutting a sheet of explosive material
longitudinally into strips, of a platform to which said
strips are fed, a cap above the platform, a laterally ex-
tending knife on each side of the cap, a bunching slide
above the cutting edges of the knives, means to elevate
the platform above the cutting edges of the knives to sub-
stantially the level of the hottom of the slide, means to
elevate the cap to substantially the level of the top of the
slide, 2 bunching die, means to cause said slide to travel
between said cap and platform and knives and bunch suc-
cessive sets of strips Dhetween the’slide and die, and shell
charging mechanism to remove the bunched strips from
between the slide and die and insert them into shells.

13. In a machine for charging shells, the combination
with a pair of cutting rolls for cutting a sheet of explosiva
material into strips, knives for cutting the strips to length,
a bunching die, and a bunching slide adapted to engage
a set of strips cut to length and move them to the bhuncl-
g die. |

14. In a machine for charging shells, the combination
with a pair of cutting rolls for cutting a sheet of explosive
material into strips, a table in advance of the cutting rolls,
means to feed the strips along the table, knives for cut-
ting the strips to length, a bunching die, a bunching slide,
and means to move the bunching slide over the platform
into the bunching die.

15. In a machine for charging shells, the combination
with a pair of cutting rolls for cutting a sheet of explosive
material into strips, a table in advance of the cutting
rolls, means to feed the strips along the table, a platform
beyond the table, stationary knives on opposite sides of
the platform, means to elevate the platform thereby cut-
ting the strips to length, a bunching die, a bunching slide,
and means to move the bunching slide over the platform
into the bunching die.

16. In a machine for charging shells, the combination,
with mechanism for cutting a sheet of explosive material
longitudinally into strips, of mechanism for cutting the
strips transversely to length, a table between the tivo
cutting mechanisms, means to feed the strips over said
table from one cutting mechanism to the other, cleaning
mechanism for removing from the table the waste material
at the ends of the strips uncut to length, and means to
move the cleaning mechanism into operative position.

17. In a machine for charging shells, the combination,
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tion wheel into contact with

3

with mechanism for cutting a sheet of explosive material
into strips, of a table along which said explosive material
mechanism normally above the table,

cleaning
means to depress said cleaning mechanism into contact
with the material on the tuble and means to operate the
cleaning mechanism,

18. In a machine for charging shells, the combination,
with mechanism for cutting a sheet of explosive material
into strips, of a table along which said explosive material
i1s fed, a vertically movable frame, pulleys thereon, &4
cleaning belt engaging said pulleys, means to depress said
frame to Dbring said belt into contact with said explosive
material, and means to rotate said pulleys.

19. In a maclhine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
into strips, of a table along which said explosive material
is fed, a wvertically movable frame, cleaning mechanism
carried by said frame, a friction wheel carried by said

frame and adapted to actuate said cleaning mechanism, a 7

second friction wheel, the driving shaft, driving means
between: tlie driving shaft and the second friction wheel,
and means to depress the frame thereby moving the clean-
ing- mechanism into contact with the explosive material
on the table and moving the first friction wheel into con-
tact with the second friction wheel.

20; In a machine for charging shells, the combination,

with mechanism for cutting a sheet of explosive material

into strips, of a table along which Said'explosive material
is fed, a vertically movable frame, pulleys thereon, a
cleaning Dbelt engaging said pulleys, a friction wheel car-
ried Dby said frame adapted to actuate said pulleys, a
second 1riction wheel, means to drive the Iatter, and
means to depress the frame, thereby moving the first frie-
the second friction wheel
and the cleaning belt into contact with the explosive ma-
ferial on the table. |

21. In a machine for charging shells, the combination,
with mechanism for cutting a sheet of explosive material
into strips, of a table along which said explosive material
is fed; a feed roll adapted to feed said material along the
table, cleaning mechanism above the table, and means for

simultaneously raising the former and lowering the Iatter.

22. In a machine for charging shells, the combination,
with mechanism for cutting a sheet of explosive material
into strips, of a table along which said explosive material
1s fed, a feed roll adapted to feed said material along the

table, cleaning mechanism above the table, a rod carrying

said feed roll, a rod carrying said cleaning mechanism, a
rock shaft, an- arm secured on: the shaft, and means to
rock the shaft, tliereby raising one rod and lowering the
other, . - | |

23. In a machine for charging shells, the combination
with mechanism for cutting strips of explosive material
to definite length, of bunching mechanism, shell charging
mechanism, a feed roll' normally engaging the explosive
material, a driving shaft, a shaft driven thereby, con-
nections Detween the driven shaft and said mechanism by
whichi- the latter are operated, means to disconnect said
shafts, and connections from the feed roll controlling the

disconnecting means and adapted to actuate them when .

the explosive material passes beyond said feed roll.

24, In a machine for charging shells, the 'combination,
witli means for cutting a sheet of explosive material into
strips, of mechanism fo cut said strips to length, bunching
meclianism, shell charging mechanism, a driving shaft,
connections therefrom to said means for cutting the sheet
into strips, a driven shaft, connections therefrom to said
mechanisms, and coacting clutch members on the two
shafts. ” -

20. In a machine for charging shells, the combination,.

with mechanism for bunching previously formed strips,
shell clhiarging mechanism, a driving shaft, a fixed clutch
member thereon, a driven shaft, a clutch member, feath-
ered thereon and provided with a cam groove and nor-
mally engaging the clutch member on the driving shaft, a
plunger adapted to enguage the groove, a spring tending
to move sald plunger into engagement with the groove, a

catch normally holding said plunger out ol engagement,

a Ieed voll, and connections from the feed roll to the

860,607

cateh, said .feed ‘roll tending to actuate said connections
to withdiraw the catch but normally held out of -action

by the traveling sheet, |

26. In a machine for charging shells, the ¢ombination,
with means for cutting a sheet of explosive material into
strips, of mechanisimm to cut said strips to length, bunching
mechanism, shell cbhbarging mechanism, a driving shatt,
connections therefrom to the strip forming means, a
driven shaft, connections therefrom to said mechanisms,

coacting clutch members on the two shafts, a table be-

tween the strip forming means and said mechanism along
which the sheet travels, a feed roll engaging the shieet as
it. travels along the table, connections from the feed roll
for disconnecting said clutch members, said feed roll tend-
ing to actuate said connections but normally held out
of action by the traveling sheet.

27. In a machine for charging shells, the combination,
with cutting rolls for cutting a sheet of explosive material
longitudinally into strips, of knives for cutting said
strips to length, Dbunching mechanism, shell charging
mechanism, common actuating meang for the bunching
and charging mechianisms, a table between the cutting

rolls. and knives, along which the sheet travels, a feed

roll bhetween the cutting rolls and knives, a second feed

roll between the first feed roll and the knives, and connec-

tions from the first feed roll adapted to be operated to

render said actuating means inoperative when the sheet
passes beyond the first feed roll.

28, In a machine for charging shells, the combination,
with cutting volls for cutting a sheet of explogive material
longitudinally into strips, of knives to cut said strips to
length, a table between the cutting rolls and knives along

which the strips travel, a bunching die, a bunching slide,

cleaning mechanism; a feed roll between the cutting rolls
and: knives, and means to simultaneously retract the feed
roll and advance the cleaning mechanism into operative
position. -

29. In a machine for charging shells, in combination,
the cutting rolls for cutting sheets of explosive material
into longitudinal strips, a driving shaft, driving connee-
tions from the shaft to the cutting rolls, the knives for
cutting the strips Ilaterally, bunching mechanism, shell

charging mechanism, shell loading mechanism, shell eject-

ing mechanism, a driven shaft, normally clutched to the
driving shaft, connections from the driven shaft to operate
sald mechanisms and cause the kKnives to cut, a table be-
tween the cutting rolls and knives, a feed roll engaging the
strips in their travel along the table and means con-
trolled by the feed roll to uncluteh said shafts, said feed
roll moving to throw said means into action swhen the end
of the sheet passes beyond the feed roll.

30, In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material

longitudinally into strips, of a table along which said

strips travel, a nplatform beyond the table, knives at the
sides of the platform, and means to clevate the platform
thereby severing the strips longitudinally.

531, In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
into strips, of a table along which said explosive material
travels, guides adjacent to the table, cleaning mechanism
above the table for removing the waste material there-
from, and: means for simultaneously withdrawing the
sguides and moving the cleaning mechanism to operative
position. |

32, In a machine for charging shells, the combination
with mechanism for cutting a sheet of explosive material
into strips, of a table along which said explosive material
travels, a feed roll adapted to feed said material along the
table, cleaning mechanism for removing the waste mate-
rial from the table, guides for the material adjacent to the
table, and means for withdrawing the guides and feed roll
and moving into operative position the cleaning mechan-
1sIm.

33. In a machine for charging shells, the combination,
with cutting rolls to cut a sheet of explosive material lon-
gitudinally into strips, of mechanism to cross-cut said
strips to length, a table, a feed roll to advance the strips

- from the cutting rolls along the table to the eross-cutting
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mechanism, bunching mechanism, shell charging mechan-

ism, a driving shaft for the cutting rolls and feed roll,

and separate driving means for the remaining mechanism,
thereby enabling the last named mechanism to .be ren-
dered inactive before the exhaustion of a sheet and during
the initial operation of the cutting rolls and feed rolls
upon a new sheet.

34. In a machine for charging shells, the combination,
with a driving shaft, of means for cutting a sheet of ex-

plosive material longitudinally into strips, connections

thereto from said driving shaft, a driven shaft, mechanism
to cross-cut said strips to length, bunching mechanism,

~

shell charging mechanism, connections frem the driven
shait to said mechanisms, and means to disconnect the two
shafts before the end of the sheet reaches the cross cutting
mechanisms, thereby throwing said mechanism out of action
while the operation of the strip cutting means continues.
In testimony of which invention, I have hereunto set
my hand, at Wilmington, on this third day of July, 1905.

FRANCIS I. DU PONT.

Witnesses :
CLIFFORD V. MANNERING,
WIiLLiaM G. JONES, Jr.
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