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\ _ 7 Claims,
This invention relates to. explosives. and par-

- ticularly to explosives of the “slow burning” type,

in powder form, adapted to be packed in a suit-

~ able casing, or cartridge, and ignited to cafise

& generation of a gas to be fed through a conduit,

" when the cartridge is properly positioned in the
firing chamber of the breech.

An object of the invention is to provide novel

" means forousing and successively firing a group

10
der from which the gases generated by the burn-
ing of the powder may be directed into a motor
adapted to be a.ctuated by the pressure of such
gases.

-A further object of the invention is to pro-
vide, in a cartridge firing breech of the foregoing
character, hovel means for positioning the car-
tridges so that each is successively brought into
registry with the conduit leading to the motor to
be actuated.

' Another object .of the invention is to provide
motor driven means for producing successive
. lateral and longitudinal movements of the car-
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tridges, the lateral movement being to shift the
cartridge into alignment with the ‘outlet con- -
-duit and the longitudinal movement being to

place the cartridge into the entering passage of -

26

the conduit. In this copnection a feature of the

invention is the provision of novel actuating -

80 ‘means whereby all cartridges are shifted laterally

- &s a unit while only the single cartridge which is

first to be fired is shifted longitudinally, and

" whereby longitudinal shifting is brought about
automatically in predetermined relationship to
- 85 the lateral shiftmg and by the same power actu-
ated means. :
. Another object of the inventlon is to provide
in a power actuated cartridge mechanism of the
foregoing character, novel means for controlling
energization and direction of rotation of the
prime mover of the power actuating means and
" for automatically de-energizing the prime mover
and firing the cartridge at the termination’ of
. the cartridge positioning action.
45 These and other. objects of the invention will
: become apparent from inspection of the follow-

-ing specification when read with reference to the -

accompanying drawings wherein. is 1illustrated

50 is to be expressly understood, however, that the
o drawmgs are for the purpose of illustration only,

" and are not designed as a definition of the limits*

of the invention, reference being had to the ap-
pended claims for this’ purpose .
55 In the drawings: -

~of ‘cartridges, each containing a charge of pow-.

- the preferred embodiment of the invention. It .

(Cl 42—1)

Fig. lisa longitudinal sectional view of a-de-
vice embodying the invention;

- Fig. 2 is-a longitudinal view partly in eleva-
tion and partly in longitudmal section of a por-.
tion of thie device shown in Fig. 1,-the path of O
view being at right angles to that of Fig, 1, and
the sectioned portion being taken along the line
2—2 of Fig. 5; .

Fig. 3 is a transverse sectmnal view-along the
line 3—8of Fig. 1; ' - 10

Pig. 4 is an end view in elevation taken from
the left-end of Fig. 1 but assuming that the motor
drive as shown in Fig. 1 has been removed; .

Fig. 5 is a transverse view along the line 5—5
cof Fig.1; -~

"Fig.6isan elevation view of the mdexing plate

. as seen from the side opposite to that from which
it is viewed in Fig. 5; :

Fig. 7 is-an enlarged sectional view of the one-
way driving means between the indexing plate 20

~.of Fig. 6 and the cartridge barrel, and taken ap-

- proximately -along- the line T—1 of - Fig. 5, the’

view being schematic rather than an actual
mechamcal section of these parts;

" Fig. 8 is an enlarged perspective view of the 25
cartridge shifting carriage; and - -

Fig. 9 is a diagrammatic view of the electrical
:parts and connections of the system.

In the several views the reference character 15 .

- designates a supporting frame having an extend- 30
- ing bracket 16, and an L-shaped slot 1 in the
cylindrical -portion thereof and terminating in
a flange 18; the bracket ‘16 being for the support
of. the prime mover 18, the slot 1T for the recep-
" tion of the radial piojection 21 constituting part 35
_of the motor driven nut 22, and the flange 18
being adapted for registry with a corresponding
flange 23 of the housing 24 in which the barrel
.26 is'rotatable step by step to bring the cartridge
containing " cylinders ‘27 to 32, inclusive, suc- 40
cessively into alignment with the entrance por-
tion 33 of the outlet conduit 34 which, as shown,
is integral with the frame 24. . A rod 37 consti- -
tutes a guide rail on which the cartridge shifting ¢
carriage 38 is splined for longitudinal movement 45
along said rod and for the transmission of a i
limited degree of rotation. thereto as the car-
tridge containing cylinders are periodically
shifted to bring them successwely mto firing
~ position.

The nut- 22 (heremafter called the driven.
‘screw) is actuated in both its longitudinal and:
rotational movements by the motor driven sleeve
41 (hereinafter called the driving serew) whose
‘outer end is threaded to engage the corresponding 66
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threads formed in the bore of the driven screw 22
and thus transmit rotary and longitudinal move-
ment to the said driven screw in response to the
rotation of the screw that is brought about
through the driving connections which, as shown,
include an armature shaft 43 of the motor, the
worm 44 in which the said armature shaft ter-
minates, the worm gear 46 with which the worm
44 is meshed, and the square shaft 471 secured
to or integrated with the worm gear 46 and fit-
ting within the correspondingly formed square
bore of the left-hand end of the driving screw 41.
As shown the worm gear shaft 47 is also centrally
bored to allow passage therethrough of a cable
51 by which current may be fed from a suitable
source 52 (Fig. 9) to the metallic firing pin 53
which is carried along with the driven screw 22
in which it is centrally mounted, and which is
thereby caused to penetrate the outer sealing disc
or cap 54 of the cartridge in cylinder 21, thus
bringing said pin into circuit-closing position,
whereby ignition of the powder may occur upon
closure of the normally open switch contacts 59,
56 by the means hereinafter described. It will
be understood, of course, that the lead 5f, the
firing pin 53 and the connections therebetween
are suitably insulated from the shaft 47, the screw
elements 41 and 22, and the other metallic parts,
to prevent short-circuiting of the powder igniting
current in advance of reaching the igniting ele-
ment of the cartridge.

The novel means for causing, first, a lateral
movement, and then, a longitudinal movement

of the cartridge containing cylinder 21, includes -

the L-shaped slot {7 and the co-operating ele-
ment 21 on the driven screw 22, also the teeth
61 thereon to register with and impart rotation
to correspondingly formed teeth 62 on the cart-
ridge shifter 38, and further includes the thrust
flanges 63 and 64 formed on opposite ends of the
shifter 38 and adapted to translate longitudinal
movement.of the driven screw 22 to the said
shifter 38; the flange 63 being directly engaged
by the teeth 61 of the screw 22 and the flange
64 being indirectly engaged by said teeth 61, there
being an intervening flange or radial projection
66 on the cylindrical surface of the cartridge con-
tainer 27 and corresponding radial projections

- 67, 68, €8, 180 and 71 on the cartridge cylinders

28 to 32 inclusive so that each of said cylinders
may be successively shifted longitudinally by the
successive longitudinal strokes of the driyen screw
22 as the said cylinders 28 to 32 inclusive are
successively brought into the position which is
now occupied by the cylinder 27 as shown in
Fig. 3—which position is the only one in which
the teeth 61 of the nut 22 are in position to im-
part such lorgitudinal shifting to any one of the
saild cartridge cylinders 2T to 32 inclusive.

The means for transmitting the rotary motion

- of the shifter 38 (brought about by the meshing

of the teeth 61 and 62 and the limited degree
of rotation thereof prior to the longitudinal travel
of the driven screw 22) to the cartridge cylinders
21 to 32 as a unit, while permitting the reverse
rotation of the shifter 38 (also under the control
of the driven screw 22) without a corresponding

rotation of the said cartridge cylinders, is shown .

including an indexing plate T{ having a central
recess 12 in which the shifter 38 fits, and an ad-
jacent recess 13 to receive and.allow passage
therethrough of the driven screw 22. A com-
municating slot 74 receives firing pin 53 and al-
lows limited oscillation of the indexing plate Ti

in relation to said pin, and in response to the carried downwardly of the slot 1Ta (as viewed 75

. .
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corresponding rotation of the shifter 38. As the
plate 11 is thus rocked in a counter clockwise
direction as viewed in Fig. 5 by the correspond-
ing rocking of the shifter 38 (induced by -the
driven screw 22) such a rocking movement is
transmitted to the cartridge barrel 26 by virtue
of the connection therebetween indicated in Figs.
2, 5, 6 and 7. As shown therein the connection
includes a resilient hook 11 anchored at-one end
to the plate 11, as indicated at 18, and-having its
other end extending into engagement with the
straight side of the notch 19 which is cut into

the end surface of the barrel 26, there being cor-.

responding notches at angularly spaced inter-
vals around the barrel, the spacing corresponding
to the spacing of the cartridges themselves.
With the construction above described it will
Jbe seen that counter clockwise rotation of the
plate 7! will produce a corresponding counter
clockwise rotation of the barrel 26 and hence a
shifting of a new cartridge into alignment with
the outlet conduit 34, each time the driven screw
22 is caused to rotate to the limited degree per-
mitted by the transverse portion 1Ta of the bay-
onet slot §7 in which the projection 2f of the
said screw 22 first travels upon energization of
the driving motor 19. When, however, on the re-
turn stroke of the screw 22, the projection 21

" again arrives at the slot 17Ta and commences to

travel along said slot in a counterclockwise direc-
tion (and thus tends to carry the shifter 38 and
the indexing plate 71 along therewith in said
clockwise direction) the hook 11 will merely ride
along the sloping surface of the notch 19 with
which it.is then in registry; therefore the barrel
26 (restrained by the effect of detent 84 which
now engages one of the depressions in the barrel
surface) will remain undisturbed while the hook
11 continues to travel to the left as viewed in
Fig. 7 until—concurrently with the arrival of the
projection 21 at the extreme end 17b of the slot
fTa—the said hook 77 will have reached a posi-
tion of registry with the next succeeding notch
19 in the barrel 26; it being understood that the
hook 177 is sufficiently resilient and flexible (and

- that the plate Ti is sufficiently recessed, as indi-

cated at 15) to allow free travel of said hook along
the surface of the barrel 26. . ’
In order to assure a full and accurate return
rotation of the shifter 38 as the driven screw 22
travels back to its initial position there is pro-
vided a spring mechanism 80, 81 surrounding the
portions 82, 83, respectively, of a one-way clutch,
the said portion 83 of which is keyed to the rock-
shaft 37 so that upon rotation of the said rock-
shaft and shifter 38 in one direction a torsional
stress is set up in spring 80, which torsiohal
stress is effective upon reverse rotation of the
driven screw 22 and shifter:38 to insure a closely
following reverse rotation of the shifter 38 and
thereby cause it to tend to return to the initial
setting (in which detent 36 tends to hold it)
independently of the action of the teeth 61 there-
upon during the concurrent reverse rotation of
the driven screw 22. At the end of the said re-
verse rotation of the screw 22 the projection 21
thereof will have reached the end 1Tb of the
transverse -portion iTa of the bayonet slot, and
likewise will have engaged and operated the pro-

_jecting portion 9f of the automatic motor cut-

out switch 92, to move sald element 92 into the
open circuit position as indicated in Fig. 9, in
which position it will remain until during the
next cycle of operation the projection 21 is again

20
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in Fig. 2) and thus permits the spring 98 to re-
close the switch 92, A~ similar cut-out switch -

. (which is, similarly blased to the closed position

by a spring 96). is adapted to be moved to the -
-open position by.contact of the projection 21 with_
the end 97 thereof as the driven screw 22 reaches:

its foremost position corresponding to the full

" advance or firing position of the cartridge.

10

Closure of switch. 181 .controls energization of
the armature and right- ~hand fleld winding 103

.- of the.motor 19, while closure.of switch 102 con-
- trols energization of the armature and left-hand

15

field winding 104 of the motor, it being under-

stood that the direction of rotation of the motor °

depends- upon ‘which of these two windings is

energized, and it being noted furthermore that -
_said switches are in series with the switches 94

and 92 respectwely, only one of which latter

- switches is in the closed position when the driven »
sérew 22 is at either extremity of its travel, -

Therefore, in order to move the driven screw
from this extreme position it is necessary to close

. that particular switch of the two manual switches

10f and 102 which correspends to the proper di-
rection in which the metor must rotate in order

~ to carry the screw in the direction necessary for
_ & proper indexing and positioning of the cartndge_

mechanism.
After consumption of all cartridges, they may
be removed from the barrel by releasing the nut-

. retained latches 86 and 87 pivotally mounted in

" lower section 88 of the: barrel clamp, the two

sections 88 and 89 thereof being then lifted off

to permit separation of the flange (8 of frame
piece 15 from the registering flange 23 of the
housing 24, whereupon the spent cartridees can

" be taken out and a fresh supply inserted in the

cylinders 21—32, the flats 256 on the cylinders
2132 facilitating proper alignment thereof, so
that the projections 66—71 thereon will succes-
sively be in proper angular relatlon to the actu-
ating flange 64 of the shifter 38.

If in any particular installatlon it is not de-
sired to have the firing of .the cartridges oceur
automatically the automatic switch 55, 56 may
be supplemented by a manual switch 50, in series
therewith and normally open. The firing of the
cartridge can then occur only by closure of said
switch 50, and at a time when’ member 2f is at
the right-hand end of slot i1, as viewed in Fig. 9

What is claimed is:

1. In a device of the class described, in com-
bination, a supporting frame having a. barrel

rotatable therein, rotating means for said barrel,
said rotating means- including a centrally dis-
posed annulus and an indexing plate having a

' ‘one-way driving connection with said barrel,

60

- 65
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means for rotating said annulus and indexing
plate through an arc of predetermined extent,
said barrel containing a  plurality of cartridege
cylinders and said rotating means further in-
cluding -a screw element engageable with one of
said cartridge cylinders to move it axially for-
ward to cartridge firing position, and means on
said centrally disposed annulus for engagement
with said cylinder to move it axially rearward
in response to reversal in the direction of move-
ment of said screw element.

2. In a device of the.class described, in com-
bination, a cartridge firing pin, a supporiing

frame having a barrel rotatable therein, a guide .

- rail extendinig along the axis of rotation of said

75

bartel, rotating means for sald barrel, said ro--

tating means including an a.nnulus splined for

3

movement along said guide rail, and an indexing'

plate having a one-way driving connection with
said barrel, said barrel containing a plurality of

-cartridge cylinders shiftable. transversely in re-

sponse to movement of said indexing.plate in one

direction,. . to bring - the.. ‘cartridges successively

into alignment with said firing pin, and means

for moving said annulu§ and. indexing plate
through:an arc of predetermined extent and for
thereafter advancing said annulus, firing pin and
one of said.cartridges to the firing position.
3.Ina device of the class described, in combi-

nation, a supporiing frame having a slotted
‘pornon and a barrel rotatable therein, rotating

means for .said barrel, said rotating means in-
cluding an indexing plate having a one-way driv-
ing connection with said barrel, and motor driven

10

i

means for rotating said indexing plate through -

an arc of predetermined extent, said motor driven
means including a member constrained to move
along first one and then the other of two inter-
secting sections of said slotted portion of said
frame to limit the degree of rotary movement of
said constrained member and to insure a pre-
determined degree of axial travel at the con-

means for said barrel, said rotating means includ-

connection. with said barrel, and motor driven
means for rotating said indexing plate through
an arc of predetermined extent, said motor driven
means including a member constrained to move
along first one and then the other of two inter-

25
clusion of the limited rotary movement thereof. -
4, Tn a device of the case described, in combi-"
nation, a supporting frame having 4 slotted por-
" tion and a barrel rotatable therein, rotating

30

.ing an indexing' plate having a one-way driving .

35

secting sections of said slotted portion of said .

frame to limit the degree of rotary movement
thereof and to insure a predetermined degree of
axial travel at the conclusion of the limited ro-

40

tary movement thereof, and said motor driven .

means further including a member cooperating

with said-barrel to hold the latter against further ,

rotation at' the conclusion of the rotary move-
ment of said motor driven means and dunng the
subsequent axial travel thereof.

5. In a device. of the class described, in combi-
natlon, a supporting frame having a slotted
portion and a barrel rotatable therein, rotating
means for said barrel, said rotating means includ-
ing an indexing plate having a one-way driving

- connection with said-barrel, and motor ‘driven

means for rotating said indexing plate through
an arc of predetermined extent, said motor driven
means including a member constrained to move
along first one and then the other of two inter-
secting sections of said slotted portion of said
frame to limit the degree of rotary movement
thereof and to insure a predetermined degree of

" axial travel at the conclusion of the limited ro-

tary movement thereof, and said motor driven

45,7

50

55

means further'including a member cooperating .

with said barrel to hold the latter against fur-

- ther rotation at the conclusion of the rotary

movement of said motor driven means and during
the subsequent axial {ravel thereof, a plurality

of cartridge cylinders disposed in said barrel and -

rotatable therewith, and means for causing said

" motor driven means to become effective to ad-
vance one of said cartridge cylinders axially, in 4

response to the axial travel of said motor driven
means.

‘6. In a device of the class described, in combi- '

nation, a supperting frame having a slotted por-

tfon and a barrel rotatable therein, motor driven 5
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means for rotating said barrel through an arc of

predetermined extent, said motor driven means -

including a member constrained to move along
first one and then the other of two intersecting
sections of said slotted portion of said frame to
limit the degree of rotary movement thereof and
to insure a predetermined degree of axial travel
at the conclusion of the limited rotary move-

"ment thereof.

7. In a device of the class described, in com-
bination, a cartridge firing pin, a supporting
frame having a barrel rotatable therein, a guide
rail extending along the axis of rotation of said
bairel, rotating means for said barrel,. said ro-
tating means including an annulus splined for

2,221,708

movement along said gﬁlde rail, and an indexing.

plate having a one-way driving connection with
said barrel, said barrel containing a plurality of
cartridge cylinders shiftable transversely in re-
sponse to movement of said indexing plate in one
direction, to bring the cartridges successively
into alignment with said firing pin, and means
for moving said annulus and indexing plate
through an arc of predetermined extent and for
thereafter advancing said annulus, firing pin and
one of said cartridges to the firing position, said
last-named means including a screw element

_meshing with said annulus for unitary move-

ment therewith, both angularly and axially.
CLINTON H. HAVILL.
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