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Lo all whom it may concern

Be it known that we, SiMoN Davey and
Jamus WATSON, of Rouen, in the department
of the Scine-Inférieure, in France, have in-
vented certain Improvements in Machinery
for Compressing Cartridges of Grain-Powder
or other Xxplosive Compounds, of which the
following is a description, reference being had
to the accompanying drawings, where—

Figure 1 is a view of a machine for making

cartridges in accordance with our invention
in centnl vertical section on the plane C D.
Fig. 2 is a view of the same from above in
houzontal cross-section on the plane A B,
Fig. 3 is. a view of the same in vertical
section on the plane EF. Tig. 4 is a view
of same in horizontal section from above on
plane GH. TFig. 5 is a top view of the tele-
scopic measurer, its right limit of position
being shown in dotted lines. Fig. 6 is a cen-
tral vertical sectional view of the telescopic
measurer and its adjusting means.

Ouar present invention relates particularly
te certain improvements in machines for com-
pressing powder inthe formation of cartridges;
and our invention .consists in the details of
coustruction hereinafter fully deseribed and
specifically claimed.

The simplified and improved machines
which we employ for the compression of the
cartridges are shown in the accompanying
drawings at Figs. 1, 2, 3, and 4. Upon a
shaft, ¢, are two eccentric cams, ¢ ¢, one of
which, ¢, is intended to give an ascending
movement to a rod, d, which produces the
compression of the powder in the molds f,
The
eccentricity of the camn ¢ is such that the as-
scending movement of the rodd.is very rapid
at first, but becomes gradually slower until it
is very slow at the last part of its course, thus
proportioning the degree of force exerted by
the cam ¢ to the degree of resistance offered
by the charge under pressure, which becomes
greateras the compression becomes more com-
plete. Six molds, f, are carried by an hex-
agonal frame, g, which turns freely around a
strong rod, #. At the interior of each mold

-4

Jis a lower piston, ¢, and a plug,
For cartridges with a central holethe lowerpis-
ton orplugis prolonged through a central hole
inthe plugi. The p]nﬁ 1isheld by a plate, &,
above. This plate can be mounted or dis.
mounted ab will by means of a scrowed rod
governed by a nut, ¥, above the strong eross-
pieee . This cross-piece is held in its turn
by nuts m i upon rods» n which traverse the
ares o. These arcs are connected by strong
bolts to a bearing, ¢’, which is itself solidly
bolted to the frame o”. The shafta being car-
ried upon pedestals cast upon the socket o
the rods 2 » and the arcs o o maintain the
cross-piece ¢ always at the same distance from
the shaft «, and the rotating movement of
the cam ¢ by causing the diminution of this
distance gives the desired compression upon
the pistons held by this cross-piecel.
screwing the nut y and introducing washers
between the plate k and the cross piece { the
distance can still further be diminished and
the compression 6f the charge thus augmented,
which result may also be attained by increas-
ing the length of the pistons or the arount of
charge to COMPress. Upon the rods n » are
the omdes #" #"” which hoid the rods d d in
bhese vertical movements. The cross- piece
#’ is held at the desired height by catches
which traverse the rods = n, while the guide
 is maintained in the arcs o by strong nuts
p. The rod &, which can be lengthened ov

shortened at will, serves. to remove the com-

pressed cartridges from their molds. It re-
ceives its movement from the second cam, ¢,
and impels the piston e to the top of the molds
f. The molds f are free in the hexagonal
frame, so that under the impulse of the rod
d, which throws the pistons ¢ into the charge
to be compressed, the latter, by pressing against
thefront partitions of the mold f,1ifts the mold
itself, which then slides along the plug 4, as
shown in the elevation Fig. 1, when the cam
¢’ is at the top of itscourse. Itresultsthere-
fore that the charge can be compressed at the
top as well as at thebottom, (justasif the one
set of pistonsi obeyed a descending movement
at the same moment as the plston € rose,)

4, at the top. -
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which gives the desired regularity to the com-
pression in the whole charge; but when under
the influence of the sceond cam, ¢, the rod &
pushes the piston ¢ upward, the mold fis held
Ly an extractor, p’, which is connected to the
eross-piece by anut. The compressed charge
is thus expelled from the mold, and is picked
up by the workman who has charge of the ma-
chine, who puts the piston ¢in place,ready to
receive afresh charge inthe mold.  The lower
part of the piston e, being of a smaller diam-
cter, braverses a carefully-made hole in the
dislc 7, which is fixed at the desired height
upon the frame g. The pistons ¢ only descend
to the support presented by their larger di-
ameter in front, and thus close the bottom of
the-mold-hole into which a fresh charge isled
by an india-rubber pipe, ». Theplug i is then
put in place by the attendant, and the mold
thus charged is ready to pass (by a rotating
movement imparted to the frame ¢ by the at-
tendant) between the rod d, and the plate & to
receive the compression. The charge, which
falls through the india-rubber pipe v, is pre-
viously measured in the telescopic measurer
w %, which is moved by the handle 4 to
the right or left. When the measure is at
the end of its course on one side, its lower ori-

fice communicates with the flexible pipe v, .

and at the other end of ifs course its upper

orifice communicates through the pipe with a

funnel, , which incloses the powder or other
material to be compressed, and is held in
place by a curved arm, ¢, fixed upon a claw
cast-upon one side of the cross-piece . An-
other little claw upon the same cross-piece !
holds the rod ¢/, which serves as a support for
the measnring apparatus. The upper part,
%, of the telescopic measure carries a wing or
plate which serves as an obturator to the ori-
fice of the tube s, and a spiral spring around
the rod ¢/, which holds the two parts of the
telescope at the desired height for an exact

-measuring, while the nut « allows them to be

scerewed again together, if necessary. In prac-
tice we adjust and use the measuring device
to place in a cartridge that amount of pow-
der which will make each cartridge weigh a
certain fractional part of a pound, so that the
user may know just how much weight of pow-
der he is using without the trouble of weigh:
ing it.

The drawings show two machines connected,

-both receiving the rotating movement neces-

sary for their cams ¢ ¢’ and ¢ ¢” from a single
intermediate shaft, , which communicates
with the shafts a ¢’ by the coupling 5" and 3"
The shaft b b carries a large fixed pulley, ¥,
to which a band serves to transmit the motive
foreé. 1In order to equalize the effortrequired
from the motive force the two presses are
coupled in such a manner that when the cams
¢ ¢ upon the shaft a rise to perform their work
the two cams ¢” ¢ upon the other shaft, o/,
are ready to pass below, and the rods d” @
fall to the bottom of their course by their own
weight. - In the case when the presses are thus

N

-ment under the pistons e.

coupled the two cams upon each shalt are
habitually upon the same line of the sameside
of the shaft and exert their efforts (of com-
pression upon one charge and . of expulsion
upon another charge) at the same time, which
is found sufficiently convenient in practice, but
when the work is not suffieiently considerable
to permit the employment or installation of
coupled presses, and when in consequence a
machine must always act singly, then, in order
to equalize the effort required from the motive
power, the compressing-cam can be on one side
of theshaft, and the expelling-cam on the oppo-
site one, as shown in elevation in Fig. 1. The
compressing-cams ¢ ¢ dip at each revolution
into oil contained in a cup arranged for the
passage in the bearing o’.
of the best soft iron. The cams are of steel.
The compressing-cam is welded to the same
shaft. The expelling onc is keyed beneath.
The lower parts of the-vertical rods which
bear upon the cams are also of steel welded
to the ends of rods of forged iron.

The rods » » and their nuts p p are of iron.
The cross-piece 7, the frame g, the disk %, the
molds f, their piston ¢, and plug 4, the plate’,

THe shafts arc’

70

75

8o

35

90

the curved arms ¢, and the measuring appa- -

ratus, are all of bronze. The funnel r is of
copper, and the upper parts of the large rods
n n, between the cross-pieces n’ and 7, are pro-
vided with sheaths of copper. The bronze of
the molds f, and of the piston ¢ and plag 4, is
specially made of a very resisting quality,
The arc o o, the sockets o/, the frame o”, and
the cross-piecen” n” are of cast-iron. A screen,
which is shown in section at Figs. 1 and 3,
boxes in the large pulley and all the moving
partsof the two coupled presses.. This sereen
forms a table at the height of the cross-piece
n', upon which the cartridges are placed ‘in
proportion as the molds are withdrawn, and
all the visible parts of the mechanism above
this table are, as has just been explained, of
bronze or copper, except the two ends of the
rods 4 @', which rise through the holes acrosg
thetable, and are covered by bronze caps. We
canpreservethesamearrangementof the parts
of the mechanism visible above the table, in
order to replace the rods actuated by the cams
by other rods put in motion by the hydraulic
press, which can be applied either by an or-
dinary hydraulic press or by the action of a

_reservoir of hydraulic force transmitted by

pipes with little pistons of the desired diam-
eter, inorder to provide the compressing force
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necessary at thesametime asthe vertical move- -

In the latter case
the opening of the valves necessary to regu-
late the movements of these hydraulic presses
is effected by a mechanical transmission com-
municating with the motive force. .
‘We can replace the frame of hexagonal form
by a frame of straight or curved form sliding
upon rails across the table under the cross-
biece I; but inordinary practice we prefer the
arrangement formerly described. We canalso
suppress upon each shaft the second cam, whose
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functxon it isto expel the compressed cartndge A

-from-the mold by effecting- this service by |
meéans of ‘a rod attached to the principal rod,
.which gives the compression to the. charge
and whlch receives its movement from theﬁr’sé
cam, - 'Weean put other numbers of moldsthan
those iridicated in the frame; butwe prefer the
~ number six, which in the one hand leaves the
.. time des1red to recharge the molds after the
. 1o éxpulsion of the cartridge and before coming
_‘again under the action of the rod which com-
: * .presses the charge, while, on the other hand,
. the charge which has just been compressed
© . remaining in-the mold during two consecutive
~'15 movements of the cam becomes consolidated,
" -and does not swell after itsexpulsion from the
. mold, as it is liable to doif the expulsion takes
r"place too quickly after the compression.
. We can-also -dispense with the cast-iron

w

20
" behind the cam and in<he line of its- Totating
'g_,movemenb but then the two rods n oy ‘while
: directly . oonneoted to the socket o, are also
L more separated one_from-the obher, ‘and the"
25 cross-piece of bronze 7, which unites them and
. receives all the effort of the c«Lm, is reqmred

: “-to be of larger dimensions. '
...~ ‘We can communicate the movement of the
-+ shaft b by means of gearing-wheels; ‘but. we-
{-_30:-prefer to do so by a strong leather band upon
< 1he large pulley v, thus avmdmg any risk-of
;.. aceident arising from the powder gettmg be-

- tween the. teeth of the- gearings,
<. We.can also drive each press Sepa,rately
735, without-intermediate shafting. "We can em-
" ploy for the molds any substanté other than.
-~ “hard bronze, as'well as for the pistons, or else
“:-we can provide the rubbing-surfaces with any
“+ Bubstance possessing sufficient resistance to
{o. the - Work and of ‘a nataré to’ diminish’ the’
) ,heatmg effeot; of'the friction upon the powder
_ of ¢ther charge to be compressed; butin prac-
tice, in eompressing: powder, we do.not find’
any iriconvenience from. the hard bionze. -
-can, for ‘meéasuring the. oharge, -replaee

able chamber of Which the area ean be aug-
nted or reduced at will éither by'a movable

Dbart
o €lag o'ﬁtblng aetuated ’oy 2 Serew..

aomagr SN

.ares 0.0 by placing the rods » n in front and

the ‘movable telescopic chamber w4 by amov--

ion, or by an elastic partlblon, or by an =

—

L . \
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We deswe to reserve to ourselves the power-4 A
of modifying the form or the surfaces of the

pistons or molds, especially so as to produce

cartridges with vertical grooves on one sidé -

and with inclined grooves af the lower part.
‘We can construct the machines with the
shaft carrying the cam above the molding ap-
paratus instead of being below, as we ean con-
struct them with two shafts and double cams,
the one above and the other below ; but in
consequence of its greater sunphmty econo:

535

my, and safety we prefer the arrangement -

shown in-the drawings, Figs. 1, 2, 3, and 4."

Having now. described the nature of our
said invention, and the manner in which the
same is to be performed we declare that we
claim— -

65

‘1. In.combination, a series of revolving

molds with-their chambers, each having a pis-
ton, e, and a plng; 4, a reolprocamng plunger

7(5: -

to aotuate said plston and plug, a'reciprocat- .

ing-ejector to remove the compressed_ charges
from the molds, and a means for holding the
plug in place while the charge is being com-
pressed, all constructed to operate substan
tially as described.

2. In combination, the ﬂex1ble plpe v,
charge-measurer % o, With its handle ", and
supporting - fod v/, fhe revolving - molds f,

adapted to slide m ‘the frame g; disk -}, with-

75
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its_hole; the -compressing-rod d, plate k, ex-

pelhng rod 'd, pistons e, and plugs 4, all con-

structed and arranged:to operate substantlally" o

“as described:

3. The oornbmatlon of the reyolving mo]ds
f, the compressing-rod d, the gjecting-rod &'

85

pistons e-in the bottoms of tlie -chambers of '

the molds, plugs ¢ in- the, tops of the cham-

bers, and an adjrlstable stop on the fr atme, Ly

whleh the plugs ¢ are held and the degree of
compresswn 1eguhted substm1t1a11y as de-
cubed .

AT - STMON DAVEY.

- JAMES WATSONW- %
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