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(Cl. 89-13) 1 Cains. 

This invention relates to feed and firing mech 
anisms for signal cartridges, cartridge flares, 
engine starters and like cartridge firing appa 
ratuS. 

According to the present invention there is 5 has a charging opening. With a move COYC 
provided a feed and firing mechanism as afore- and this cover is coupled to means for lifting the 
said comprising a rotary cartridge magazine and firing hammer clear of the cartridges to permit the rotary driving means for the cartridge mag- rotation of the magazine for reloading. The 
azine and operating through a step-by-step magazine is preferably coupled to the driven 
transmission device to bring the cartridges suc 10 member of the step-by-step transmissio device 
cessively into firing position, a firing hammer through an over-ridable dog-clutch for the pur and means operated by the rotary driving means pose of permitting rotation of the ga. 
for actuating the firing hammer between steps re-loading and to properly position the magazine 
in the movement of the magazine. The step- With respect to the driven member of the Step 
by-stepansmission device for the magazine 15 by-step transmission device for Ottoo 
preferably comprises a Geneva, drive and the magazine by the rotary driving means in firing 
firing hammer is conveniently spring-loaded for the cartridges. - c. hanism ist 
movement to fire a cartridge and is withdrawn A further feature of the mechanism consists 
against the action of the Spring by a rotary can in that the magazine comprises a plurality of 
driven by the said rotary driving means. A fea- 20 cartridge chambers assembled on a rotatable car 
ture of the invention consists in that the cam rier and E.C. g is: 3. Strip 
is directly interconnected with the driving ele- Ring aOU e aSSembly Of Cartridge Clam 
E"...iExile.Sign six According to a further feature of the inven 
and the step-by-step transmission device are 25 tion there is provided a muzzle movable length 
preferably So inter-related that the firing ham- wise in line with a. cartridge chamber of the 
mer is released by the cam to fire a cartridge at magazine in the firing position and Spring means 
the completion of a feeding movement of th for urging the muzzle into engagement with the 
magazine g O le end of the cartridge chamber. Another feature 

In one form the rotary driving means com 30 of the invention consists in the provision of a 
prises a ratchet device for rotating the driving title with in SE perera. 
element of the step-by-step transmission device for the purpose of producing a gaseous back 
Exterial EE, ift: Cat- pressure operative on the muzzle pressing it 
Venient E. a ra E.e.g. 35 against the end of the cartridge chamber to effect 

I S th 
rigid with the driving element of the step-by- a, Stry. As i. firing 
E. ity less ge signal cartridges and embodying 

g he invention is shown by Way of example in 
the ratchet Wheel. In this form the mechanism 40 the accompanying Ewin, in will ple 1 
is Suitable for manual operation by means of a Figure 1 is a plan of the gun constructed for 
cable secured to the operating member for turn- manual Operation; 
ingt E. 2.t of pr; Figure 2 an end elevation partly in section 

e rotary dr1Vling means on line 2-2 of Figure l; 
comprises al electric motor and means is pro- 45 Figure 3 is a section on line 3-3 of Figure 1; 
vided automatically to Open the motor circuit Ol Figure 4 is a detail View and is a Section on 
a firing movement of the hammer taking place. line 4-4 of Figure 3; 
Eor the control of the motor there is preferably Figure 5 is a section on line 5-5 of Figure 1; 
provided normally closed electric contactS in the Figure 6 is a section on the line 6-6 of Fig 
motor circuit, an operating member for the con- 50 ure 1: 
tacts and an electro-magnet energised through Figure 7 is an elevation partly in section on 
a control switch in the motor circuit for moving line 7-7 of Figure 1; 
the operating member into a position for open- Figure 8 is a detail view of the over-ridable 
ing the contacts, which operating motor is con- dog-clutch; 
nected to the firing hammer So as to be moved 55 Figure 9 is an elevation partly in Section show 

thereby to open the contacts on a firing move 
ment of the hammertaking place. 
A further feature of the mechanism consists 

in that a frame member carrying the magazine 

  



ing a modification for electrical operation, and 
Figure 10 is a circuit diagram. 
Referring to Figures i to 8 of the drawings, 

the rotary magazine is carried by a rigid frame 
formed of a front plate 0 and a rear plate fl, 
interconnected by stays 2, 3 and 4, the stay 
4 constituting a spindle on which the magazine 
rotates. The magazine comprises two spiders 5 
and 16 connected by bars T, the spiders being 
formed with a scalloped periphery to receive six 
cartridge chambers 8. These cartridge cham 
bers are formed with a pair of ribs 9 at each 
end in which the Spiders are located. A metal 
Strap 20 passes around the assembly of cartridge 
chambers and serves to hold them. Secured to the 
Spiders. The strap 20 is placed under tension by 
means of Studs 2 passing through stiffening 
Strips 22 and the Strap 20 and screw-threaded 
in the bars 7. For the firing position each 
cartridge chamber 8 is positioned in line with 
an opening in the front plate 0 in which is 
located a muzzle 23 carried also in an opening 
in an outer plate 24 mounted on the plate G. 
The muzzle is movable lengthwise in the open 
ings in the plates 0 and 24 and is pressed in 
Wardly by means of springs 23 bearing on a 
thrust plate 24 resting against a flange 25 on 
the muzzle. The inward movement of the muzzle 
is restricted by the flange 25 coming to rest On 
the plate 0. 
diameter than the cartridge chamber and is 
formed With a neck 25 of Smaller diameter and 
conveniently of the same diameter as the car 
tridge chamber. Thus when a cartridge is fired 
a gaseous back pressure is produced on the 
muzzle Serving to press it against the end of 
the cartridge chamber to effect a seal. 
On the Spider 6 there is secured an index plate 

26 formed with a plurality of equally spaced re- 40 
0. cesses 27. A bearing sleeve 28 has a shoulder 29 

bearing on the index plate 26 and is secured to the 
Spider 6 by means of a nut 30 screw-threaded on 
this sleeve. A member 3 is rotatably mounted on 
the sleeve 28 and has recesses 32 spaced in the 
same way and opposite to the recesses 27 in the 
indeX plate 26. Balls 33 carried in the recesses 
32 are pressed outwardly by means of Springs 34 
to engage in the recesses 27 so as to provide an 
over-ridable ball clutch or index device giving a 
definite location of the magazine with respect to 
the member 3. So long as the balls 33 remain en 
gaged in the recesses 27 of the index plate. 
The member 3f constitutes the driven member 

of a Geneva drive for the magazine and is formed 
with six equally Spaced radial slots 35, as shown 
more particularly in Figures 5 and 6. The driv 
ing member of this Geneva drive consists of a disc 
36 carried on a rotatably mounted spindle 37 off 
set from the stay 4 and having three equally 
spaced laterally extending pins 38 arranged to 
enter into the slots 35. - The driving and driven 
elements of the Geneva drive are carried in re 
cesses 39 and 40 respectively in the rear plate . 
The driving element 36 of the Geneva, drive is 

formed with a cam face 4 co-operating With a 
nose 42 on a firing hammer 43. The firing ham 
mer 43 is mounted on a pivot pin 44 for movement 

The muzzle is of larger internal : 
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i. magazine commences to move. 

2,856,304 
The cam face 4f has three equally spaced pro 

jections 52, each consisting of a gradual rise 53 
at the leading Side and a steep drop 54 at the 
trailing side of the projection. 

In the normal at-rest position of the mecha 
nism the nose 42 of the firing hammer lies im 
mediately behind the steep drop 54 of a cam pro 
jection, as shown in Figure 7, so that the firing 
pin 46 is in the fully projected position. Also, 
two pins 38 of the Geneva drive are engaged in 
slots 35, as shown in Figure 6. For operating the 
mechanism the spindle 37 is turned through one 
third of a revolution. During this movement the 
firing hammer is raised by the sloping surface 53 
of the next can projection 52. The spindle 37 is 
coupled to the magazine through a 2 to 1 gear 
ratio by means of the Geneva drive so that the 
rotation of the spindle 37 turns the magazine 
through one-sixth of a revolution to bring the 
next cartridge chamber into line with the firing. 
point. When this position is reached the nose of 
the firing hammer passes over the projection 52 
of the cam and the hammer is projected for 
wardly by the spring 48 to fire the cartridge. The 

; Geneva drive is such that the rate of movement of 
the magazine is zero, or substantially zero, at the: 
position of a cartridge chamber for firing, so that, 
when a firing operation is initiated the firing 
point 46 is freed from the cartridge before the: 

In place of the 
Geneva drive shown in the drawings other forms: 
of Geneva drive may be employed to provide the 
Step-by-step transmission, for instance, a Geneva, 
stop motion may be provided having interfitting 

- and sliding stop surfaces, especially should it be 
desired to increase the rest period of the magazine 
between each feeding step. 
The ends of the cartridge chambers 8 ar 

masked by the rear plate if which has an opening 
55 for re-loading purposes, this opening coincid 
ing with one of the cartridge chambers f& When 
another of then is in the firing position. The 
opening is provided with a cover 56 which is car 
ried on a spindle 57 rotatable in a bore 58 in the 
rear plate , as shown in Figures 3 and 4. The 
Spindle is retained in the bore 58 by means of a 
stud 6 in the rear plate and engaging behind a 
shoulder 62 of the Spindle. The spindle is formed 
with a flat 59 with which engages a spring-loaded 

50 ', plunger 60 serving resiliently to retain the cover 56 in the closed position. The spindle 57 is pro 
vided with a transverse recess 63 so arranged that 
when the cover is closed this recess receives the 
hammer when in its firing position. When the 

55 

60 

65 

in a cross-slot 45 in the rear plate l. The firing . 
hammer 43 is urged towards the firing position, 
as shown in Figure 7, in which a hammer point 
46 projects through a ferrule 47 in the rear plate 

, by means of a spring 48 located in a housing 
49 secured to the rear plate and bearing on a 
plunger 50 which in turn bears on a heel 5. Of the 
firing hammer. 

70 

75 

64 carried by the rear plate ( ?. 

cover is lifted for re-loading purposes the Spindle. 
57 is turned so as to lift the hammer 43 and thus 
retract the firing point 46 to permit the magazine, 
to be rotated without the cartridges fouling the 
firing point. The over-ridable dog clutch con 
stituted by the index plate 26 of the engaging balls 
33 transmits the drive to the magazine without 
slipping. For loading purposes, however, the 
magazine is rotated without operating the firing 
mechanism by causing the index plate 26 to over 
ride the balls 33 but is Subsequently set in correct 
relationship with the cam surface 4 by the re 
engagement of the balls 33 with the recesses of 
the index plate. . 
The spindle 37 is rotatably mounted in a sleeve 

The sleeve ex 
tends beyond the Outer Surface of the rear plate 
if and constitutes a bearing for a rotatable disc 
like operating member 65. At the outer side of 
this operating member a ratchet wheel 66 is se 
cured on the spindle 37. The ratchet wheel 66 : 
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has three equally spaced teeth 61 co-operating 
-With a pawl 68 pivoted on the operating member 
and urged towards the ratchet. Wheel by means of 
a Spring 69 interposed between the pawl and an 
abutment 70 on the operating member. The op 
erating member is arranged to be turned by means 
of a cable 1 against the action of a coiled return 
spring 72, this spring being anchored at one end 
over an end of the abutment 70 and at the other 
end on a stud 73 secured in the rear plate . 
The Stud T3 projects through an arcuate slot 74 
in the operating member 65, the length of this 
slot determining the limit of movement of the 
operating member through a distance somewhat 
greater than one-third of a revolution. A fixed 
cover 75 for the operating member is located by 
passing over the outer end of the spindle. 3 and 
is fixed in position on the stud 13. Thus, for oper 
ation of the mechanism the cable. f is pulled to 
turn the operating member so that by means of 
the pawl 68 and ratchet wheel 66 the spindle 37 
is turned through one-third of a revolution. The 
cable T being allowed to return the operating 
member 65 falls back under the action of the 
Spring 72 preparatory to a subsequent similar 
operation of the mechanism in which the pawl 
68 engages the next tooth 67 and the ratchet 
wheel 66. 

In the modified arrangement shown in Fig 
lures 9 and 10, the mechanism is operated elec 
trically. In this case a contact operating nem 
ber consisting of an arm 76 is pivoted at 77 on 
the heel 5 of the firing hammer 43. This op 
erating member constitutes an armature for an 
electro-magnet 78 and is normally held away 
from the magnet by a spring 79. The firing 
hammer is propelled by a tension spring 80 con 
nected between the heel 5 and an anchorage 8 
on the rear plate . The arm 76 is formed with 
a nose 82 for Operating a pair of contacts 83, 84. 
The driving member 36 is in this case formed 

as a gear-Wheel but it is integral, as in the pre 
ceding construction, With the can face 4. This 
gear-Wheel is in mesh. With a pinion indicated 
at 85 carried on a spindle 86 which is coupled 
by means of a Worm and Wormwheel indicated 
at 87 with the spindle 88 of an electric motor in 
dicated at 89. As shown in Figure 10, the no 
tor 89 is connected in Series With the contacts 
83 and 84 and a control Switch 9 across a bat 
tery 9, and the electro-magnet 78 is connected 
in parallel. With the motor 89 and the contacts. 
In the normal at-rest position the parts are lo 

cated in the manner shown in Figure 9 in which 
the contacts 83 and 84 are closed. For opera 
tion of the mechanism the control Switch 9) is 
closed, thus completing a circuit through the 
electro-magnet 18 and through the motor 89. 
On the magnet being energised the arm 76 is 
attracted and the nose 82 is engaged on the end 
of the contact 83. The motor rotates the driven 
element 35 of the Geneva drive so that the Cann 
surface lifts the firing hammer 43. The arm T6 
is in consequence moved lengthwise so that the 
nose 82 is engaged behind the contact 83. By the 
firing movement of the hammer the arm 76 is 
displaced and as the nose 82 is engaged behind 
the contact 83, this contact is separated from 
the co-operating contact 84, as shown in Figure 
10, thus opening the circuit of the motor 89. 
The electro-magnet 78 remains energised While 
the control switch 90 remains closed. When the 
control switch is opened to de-energise the elec 
tro-magnet 78 the arm 6 is retracted by the 
spring 79 and the contacts 83 and 84 are again 
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3 
closed in readiness for a subsequent firing op 
eration. It will be seen therefore that the con 
trol SWitch .90 has to be closed for each firing 
operation and opened before the next firing op 
eration can be initiated. 
Whereas the invention for example in the 

Specific form hereinbefore described with refer 
ence to the accompanying drawings, is especially 
adapted for firing signal cartridges, flares or the 
like, it is also applicable for firing cartridges for 
other purposes, including the production of high 
gaS preSSures for pressure-Operated devices, such 
aS starters for internal-combustion engines. 

I claim: 
1. A feed and firing mechanism for signal and 

like cartridge-firing apparatus comprising in 
combination a frame, a cartridge-magazine hav 
ing a plurality of cartridge-chambers and rotat 
able about a fixed axis in said frame, a driving 
Spindle, a driving member carried thereby and 
Comprising the driving elemeint of a Geneva, 
transnission device, the driven element of which 
is mounted to rotate with the cartridge-nagazine 
about an axis spaced from that of the driving 
Spindle, a firing hammer spring-loaded towards 
the firing position, a rotary hammer-actuating 
cann-member also rotatable on said driving spin 
dle and having a plurality of cams so propor 
tioned in number to the gear ratio of the Geneva, 
transmission device that the firing hammer Will 
operate successively on cartridges contained in 
the said cartridge chambers as the same are 
brought into the firing position and While the 
cartridge-magazine is held stationary by the 
transmission device, and driving means for the 
driving Spindle. 

2. A feed and firing mechanism alcCOrding to 
claim 1, in which the driving means for the driv 
ing spindle comprises a motor for imparting con 
tinuous rotation to the spindle in combination 
With means to control the Operation of the mo 
tor. 

3. A feed and firing mechanism according to 
claim 1 in Which the driving means for the driv 
ing spindle comprises a driving spring, a pawl 
and ratchet mechanism coupling the driving 
Spring to the driving Spindle in Order to impart 
under the action of the spring a uni-directional 
drive to the Spindle, and rotatable winding 
means to load the Spring and to impart this load 
through the Spring to the pawl and ratchet device 
to turn the driving Spindle. 

4. A feed and firing mechanism according to 
claim 1 in which the driving means for the driv 
ing spindle comprises a ratchet. Wheel rigid With 
the driving spindle, a ratchet carrying member 
rotatable about the axis of the driving spindle, 
a driving spring, one end of which is anchored 
to the ratchet carrying member, and the other 
of which is anchored to a fixed stop, and means 
to turn the ratchet carrying member to load the 
Spring. 

5. A feed and firing mechanism according to 
claim 1 in which the driving means for the driv 
ing spindle comprises a ratchet wheel rigid With 
the driving spindle, a ratchet carrying member 
rotatable about the axis of the driving spindle, 
a driving spring, one end of which is anchored 
to the ratchet carrying member, and the other 
end of which is anchored to a fixed stop, means 
to turn the ratchet carrying member to load the 
Spring, and means to limit the degree of angul 
lar movement imparted to the ratchet carrying 
member during the loading of the Spring. 

6. A feed and firing mechanism according to 

  



4 
claim 1 in which the driving means for the driv 
ing spindle comprises an electric motor carried 
on the said frame, and means coupling the elec 
tric motor to the driving member of the Geneva, 
transmission mechanism. 

7. A feed and firing mechanism according to 
claim 1 in which the driving means for the driv 
ing spindle comprises an electric motor carried 
on the same frame, means coupling the electric 
motor to the driving member of the Geneva, 
transmission mechanism, a motor energizing cir 
cuit, a normally closed circuit interrupting switch 
in the motor energizing circuit, and means oper 
atively connecting the firing hammer with said 
interrupting switch to open the circuit by a firing 
movement of the hammer. 

8. A feed and firing mechanism according to 
claim 1 in which the driving means for the driv 
ing Spindle comprises an electric motor carried 
on the said frame, means coupling the electric 
motor to the driving member of the Geneva, 
transmission mechanism, a motor energizing cir 
cuit, a normally closed circuit interrupting switch 
in the motor energizing circuit, and means Oper 
atively connecting the firing hammer With said 
interrupting switch, said operative connection 
comprising an electromagnet, an armature there 
for pivoted to the hammer to SWing into and 
out from engagement With the interrupting 

0. 
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2,356,304 
switch, an energizing circuit for the electromag 
net, and a SWitch for controlling the last-named 
energizing circuit. 

9. A feed and firing mechanism according to 
claim 1 having an opening in the frame for 
charging the magazine chambers, a movable cov 
er for said opening and mounted independently 
of the firing hammer, and means coupled to said 
cover for lifting the firing hammer clear of the 
cartridges in the magazine. When the cover is 
opened. 

10. A feed and firing mechanism according to 
claim 1 having an opening in the frame for 
charging the magazine chambers, a movable 
cover for said opening and mounted independ 
ently of the firing hammer, means coupled to 
said cover for lifting the firing hammer clear 
of the cartridges in the magazine When the cover 
is opened, and an overridable positioning clutch 
between the Geneva, transmission device and the 
rotary magazine. 

11. A feed and firing mechanism according to 
claim 1 in which the cartridge chambers are 
assembled on a carrier formed with radial re 
cesses in which portions of the peripheries of 
the chambers are received, in combination with 
a Strap passing round the chambers to secure 
then in the carrier recesses. 

HARRY DA COSTA. 


