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12 Claims. (C. 42-84) 

This invention relates generally to firearms, and more 
particularly to electrically powered fire control mecha 
nisms for firearms. 

O 
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An electrically powered fire control mechanism for 
firearms of the bolt-action type is shown and described 
in the patent to Albree, No. 2,337,145, dated December 
21, 1943. This prior fire control mechanism comprises 
the customary sear which is normally held in interlock 
with the cocked firing plunger by a toggle device, and is 
retracted from interlock therewith when the toggle device 
is broken by a solenoid that is energized on pulling a 
trigger. The trigger, on being pulled, operates a switch 
which closes the circuit of the solenoid that has for its 
power source a dry battery or batteries. While this 
prior fire control mechanism will, despite the usual vary 
ing mechanical friction between the operating parts there 
of, achieve the highly desirable uniformity of trigger 
pull which will least disturb a marksman's aim, and will 
permit facile assembly of the mechanism and also assure 
its reliable performance even if the parts thereof have 
some tolerances and are tighter in their mounting or 
their action, or both, than is permissible in hand-powered 
fire control mechanisms, it has nevertheless some serious 
deficiencies. Thus, the current required by the solenoid 
to overcome the considerable load encountered by the 
same in the release of the cocked firing plunger is, at 
the low voltages of dry batteries, comparatively high, 
with the result that the batteries are soon exhausted to 
the point where their current is no longer sufficient to 
operate the fire control mechanism, and require frequent 
replacement. Low voltage with resultant high current 
operations, as in this prior fire control mechanism, is in 
compatible with dry battery characteristics as well as 
more demanding on the electrical contacts of the system, 
as any increase in resistance at these points robs the 
system of voltage through the increased IR drops. More 
over, dry batteries are incapable, due to their in 
ternal resistance, of discharging a sufficiently high surge 
of electrical energy to ensure reliable operation of the 
fire control mechanism. These serious handicaps at the 
very power source detract much from the over-all ef 
fectiveness of this prior fire control mechanism. 

Further, the relatively short useful life of the bat 
teries introduces in this prior fire control mechanism 
an element of unreliability in action which may be an 
noying or embarrassing to a marksman, or may be 
dangerous or even disastrous to him if the fire control 
mechanism should fail to perform in the marksman's 
personal defense from any conceivable danger. Also, 
the toggle device of this prior fire control mechanism 
will at its operation by the solenoid retract the sear 
from interlock with the cocked firing plunger compara 
tively slowly, with the result that the locking surfaces 
of the sear and firing plunger will become rapidly worn, 
especially at their run-off edges, and may in consequence 
become interlocked incompletely and give rise to the 
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danger of accidental self-release of the cocked firing 
plunger under shock or vibration. 

It is the primary object of the present invention to 
provide an electrically powered fire control mechanism 
for firearms which has all the important advantages of 
the aforementioned prior fire control mechanism, but has 
nome of the explained deficiencies of the same. ? 

Thus, it is an object of the present invention to pro 
vide an electrically powered fire control mechanism in 
which a cocked firing member is released by the action 
of an electromagnetic device, the electric circuit of which 
is closed by a trigger-operated switch and includes as 
its direct power source a high capacity capacitor, that is 
charged from a dry battery between cartridge discharges, 
thereby to obtain from the capacitor a quick surge of a 
powerful current which is assuredly adequate for the 
electromagnetic device to overcome the considerable load 
which it encounters in the release of the cocked firing 
member. 

Since it is important that the electrical fire control 
mechanism be capable of firing the gun immediately 
upon closing the circuit between the capacitor and the 

30 

electromagnetic device when the trigger is pulled, the 
capacitor must be adequately charged at the instant the 
shooter desires to fire the gun. Consequently, it is an 
essential part of this invention that the electrical circuit 
be arranged so that the battery is connected with the 
capacitor for charging the latter prior to actuation of 
the trigger-operated switch. Accordingly, after the ca 
pacitor has been discharged through the electromagnetic 
device, the discharge circuit of the capacitor is opened 
and the capacitor is charged by the battery at a relatively 
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low rate of charge as compared to the rate at which 
the battery would be required to furnish current if con 
nected directly to the electromagnetic device as has been 
proposed for instance in the patent to Albree referred 
to hereinabove. Reduction in the rate of discharge of 
the battery, even though extended over a longer period 
of time, results in prolonging the useful life of the bat 
tery which, therefore, requires only infrequent replace 
ment. In addition to such an arrangement providing the 
optimum in battery efficiency, the resistance at the var 
ious contact points in the charge circuit of the capacitor 
becomes less critical than in the case where the battery 
must discharge at a relatively high rate in order to suffi 
ciently energize the electromagnetic device with which 
it is directly connected. - 

It is another object of the present invention to pro 
vide an electrically powered fire control mechanism in 
which the aforementioned trigger-operated switch is the 
only switch in the discharge and charge circuits of the 
capacitor, and this single switch is a single-pole double 
through snap switch of which the fixed contacts are in 
the discharge and charge circuits, respectively, of the ca 
pacitor and the movable switch blade is normally urged 
into position to close the charge circuit, thereby to obtain 
a simple control over these electric circuits and provide 
for closure of the charge circuit at all times except dur 
ing the discharge of a cartridge, with only such drain on 
the battery as will not appreciably shorten the useful life 
of the same. . . "... . 

It is also an object of the present invention to provide 
an alternative circuit arrangement for the capacitor by 
interposing in the charge circuit a normally open snap 
switch of the single-pole single-throw variety which will 
be closed by the breech bolt when the same is retracted, 
thereby to disconnect the battery from the capacitor at 
all times, except when the firearm is being reloaded or 
when the breech bolt is intentionally or accidentally left 
in its retracted position, and accordingly reduce, if not 
prevent, even the small drain on the battery which occurs 
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with the aforementioned single-switch circuit arrangement 
for the capacitor. 

In any event, whether the battery is or is not normally 
connected with the capacitor, it is essential for satisfac 
tory operation of fire control mechanisms according to 
this invention that the capacitor be sufficiently charged 
prior to actuation of the trigger-operated switch to ent 
sure, upon actuation of said switch by the trigger, Sub 
stantially instantaneous release of the retaining means 
which lock the firing member in cocked position. Any 
delay infiring the gun due to lag in the fire control mecha 
nism is of course disconcerting to the marksman and may 
completely destroy his aim. 

vide a fire control mechanism of the aforementioned elec 
trically powered type which only in case of failure of 
the electric system for. any reaso? whatever will, ön the 
pull of the trigger, perform mechanically to fire" a car 
tridge, thereby to assure the firing of a cartridge in any 
event when the trigger is pulled. . . s 
Another object of the present invention is to provide 

a fire control mechanism of the aforementioned electri 
cally powered type in which a sear is held in releasable 
locking engagement with the cocked firing plunger by a 
sear latch which through intermediation of a t?ipping 
member is operatively connected with the trigger for re 
traction of the latch from the sear and, hence, release 
of the latter from the cocked firing plunger, when the 
trigger is pulled and the electric system fails to perform. 
A further object of the present invention is to provide 

an electrically powered fire control mechanism in which 
an electromagnetic device acts directly on the aforemen. 
tioned tripping member in retracting the same from the 
associated sear latch with such great speed that the lock 
ing surfaces of the sear latch and tripping member will 
show hardly any wear even after long use, 

Further objects and advantages will appear to those 
skilled in the art from the following, considered in con 
junction with the accompanying drawings. 

In the accompanying drawings, in which certain modes 
of carrying out the present invention are shown for illus 
trative purposes: 

Fig. 1 is a fragmentary longitudinal section through a 
firearm having a fire control mechanism which embodies 
the present invention; 

Fig. 2 is an enlarged fragmentary longitudinal section 
through the same firearm, showing the firing plunger re 
leased for the discharge of a cartridge; 

Fig. 3 is a view similar to Fig. 2, but showing the fire 
control mechanism in elevation rather than in section; 

Fig. 4 is a view similar to Fig. 3, but showing the fire 
control mechanism as though viewed from the opposite 
side df the firearm; 

Fig. 5 is a fragmentary herizontal section through the 
firearm, taken substantially on the line. 5-5 of Fig. 1; 

Fig. 6 is a cross-section through the firearm as taken 
on the line 6-6 of Fig. 2; - . . 

Fig. 7 is a cress-section through the firearm as taken 
on the line 7-7 of Fig. 3; 

Figs. 8 and 9 are cross-sections through the firearm as 
taken on the lines 8-8 and 9-9, respectively, of Fig.1; 

Fig. 10 shows a wiring diagram of the electric systern 
tised in the present fire control mechanism; 

Fig. 11 is a fragmentary section through a firearm 
having a modified fire control mechanisia; 

It is a further object of thé preseñt inve?tio? to pro 
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may also be introduced in the receiver. 

4. 
of firearm in which a spring loaded firing plunger or 
striker is used, the invention is also applicable in other 
types of firearms in which a hammer, for instance, may 
be employed. The firearm, designated by the reference 
numeral 20, comprises a stock. 22, a barrel 24, and a 
receiver 26. The barrel 24 and receiver 26 are fittedly 
received with part of their circumference in a trough 
like recess 25 in the stock 22 (Figs. 6, 7 and 8), and 
are releasably secured therein by screws of which two 
are shown at 27 in Figs. 1 and 2. 
The receiver 26 receives in its forward end 30 the 

threaded shank 32 of the barrel 24 which has a cartridge 
chamber 34. The receiver 26 is also- provided with a 
lateral opening 36 through which the shells of fired car 
tridges will be ejected and through which fresh cartridges 

Slidable in a 
longitudinal passage 38 in the receiver 26 is a breech 
bolt 40 which, in turn, slidably receives a firing pin or 
plunger 42. A rear length of the firing plunger 42 is 
centrally recessed at 44 (Fig. 1) for the reception of 
a compression-type firing spring 46 which is seated with 
one end against the bottom 48 of the recess 44 and bears 
with its other end against a cross pin 50 in the reduced 
rear end 52 of the bolt 40. The cross pin 50 extends 
through opposite longitudinal slots 54 in the firing plunger 
42 so that the latter may move axially in the bolt 40 but 
is prevented from rotating relative to the latter. The 
rear end of the firing plunger 42 carries a head 56 having 
forwardly extending nibs 58 which are adapted to enter 
diametrically opposite notches 60 in the rear face of a 
bolt-operating sleeve 62 that is rotatably mounted on the 
reduced rear end 52 of the bolt 4. The sleeve 62 is 
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Fig. 12 is a fragmentary section through a firearm hav 
ing another modified fire control mechanism; and . . 

Fig. 13 shows a wiring diagram of the electric system 
used in the modified fire control mechanism of Fig. 12. . . 
The particular firearm herein chosen for illustrating the 

present invention is in its major mechanical aspects.like 
that shown and described in the patent to Sefried, No. 
2,584,299, dated February 5, 1952. it will be under 
stood, however, that while the specific embodiments of 
the invention hereinafter disclosed show a bolt-action type 
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the normal rearward movement of the bolt. 

provided with the usual ball grip handle 64 (Fig. 3). 
The firing plunger 42 is intermediate its length pro 

vided with a cocking shoulder 66 which is adapted to 
be engaged, when the firearm is cocked, by a shoulder 68 
on the nose 70 of a sear 72 that is pivoted on a cross 
pin 74 in a mounting bracket 76. The mounting bracket 
76, which is received in an aperture 77 in the stock 22 
(Figs. 5 to 7), comprises opposite side plates 78 and 80 
which are held in spaced parallel relation by a plurality 
of spacer posts: 82 and a spacer lug 84 on a block 85 
(Figs. 2 to 4). The mounting bracket 76 is also fittedly 
received in a longitudinal slot 86. in the receiver 26 (Figs. 
6 and 7), - and is secured therein by a cross pin 88-in 
the receiver and a screw 90 which is threadedly received 
by the aforementioned block 85 (Fig.2). As shown in 
Figs, 2 and 7, the transverse pin 88 extends through a 
clearance, hole 94: in the sear 72 so as not to interfere 
with the swing of the latter, within a range required for 
the performance of its designated function. As further 
shown in Figs. 2. and 7, the nose 70 of the sear-72 is 
adapted to project through a longitudinal clearance-slot 
96 in the breech bolt 40 for the interlock of its shoulder 
68. With the opposed cocking shoulder 66 on the firing 
plunger 42 when the latter is in its cocked position (Fig. 
1). The forward face of nose 70 of the sear is in posi 
tion to be engaged by a stop shoulder 97 at the forward 
extremity of slot 96 in the breech bolt in order to limit 

As will be 
explained hereinafter, sear 72 is, arranged to be pivoted 
clockwise, as viewed in Fig. 2 in order to move its nose 
portion 70 out of the clearance slot. 96 in the bolt-so 
that the bolt can be removed from the receiver. . . . . . . . 
The sear 72 is with its shoulder 68 normally urged 

into interlock with the shoulder 66 on the cocked firing 
plunger 42 by means of a torsion-type spring 98 which 
is anchored on a cross pin 100 in the mounting bracket 
f6 and bears with its legs 102 and 104 against the under 
side of the sear 72 and one of the described spacer posts 
82 in the bracket 76, respectively (Fig. 2). Preferably, 
the leg 102 of the spring 93 projects into a retaining shot 
108 in the underside of the sear:72. The coordination 
between the firing plunger #2 in its cocked pesition and 
the interlocked sear 72 is such that the former will, un 



der the force of its spring 46, snap the sear from inter 
lock with the firing plunger when the sear is not positive 
ly arrested in its locking position (Fig. 1). Hence, the 
spring-urged sear 72 is in and of itself only in yielding 
interlock with the cocked firing plunger 42. In order to 
arrest the sear 72 against yielding from interlock with 
the firing plunger 42 until just before a cartridge is fired, 
the fire control mechanism further includes a sear latch 
110 (Figs. 1 and 2) which is pivotally mounted on a 
cross pin 112 in the mounting bracket 76. The Sea 
latch i10 is provided with a notch 114 with which a toe 
portion 116 on the sear 72 is adapted to interlock and 
prevent retraction of the latter from interlock with the 
cocked firing plunger 42 (Fig. 1). 
While it has already been explained that the spring 

urged sear 72 is in and of itself only in yielding inter 
lock with the cocked firing plunger 42, it will be noted 
from Fig. 1 that the sear latch 110 also is only in yield 
ing interlock with the sear 72 and will not hold the lat 
ter in interlock with the cocked firing plunger 42 unless 
the sear latch is arrested in its locked position. To this 
end, there is pivoted on a cross pin 118 in the mount 
ing bracket 76 a tripping member or lever 120 having re 
motely from its pivot axis a shoulder 122 which is posi 
tively interlocked with the heel 124 of the sear latch 
110 when the latter is in its locked position (Fig.1). The 
tripping member 120 is normally urged into interlock with 
the sear latch 110 by a compression spring 126 which is 
anchored on the reduced shank 128 of a Screw 130 that 
is received between and threaded into the opposite side 
plates 78 and 80 of the mounting bracket 76 (Fig. 2). 
The sear 72, sear latch 110, and tripping lever 120 

form releasable means for retaining the firing plunger 
42 in cocked position until the tripping lever 120 is re 
tracted to permit yielding of the sear and Sear latch under 
the force of the spring-urged firing plunger, which may 
then snap forward to fire a cartridge. . 
Forming another part of the fire control mechanism 

is a trigger 136, the shank or body 134 of which is piv 
oted on a cross pin 132 in the mounting bracket 76 (Figs. 
2 and 6). The shank 134 of the trigger 136 extends 
through an aperture 133 in a trigger guard plate 135, and . 
the trigger itself extends in a trigger guard 138 which is 
formed by a bottom plate 140, secured by a screw 142 
to the stock 22 and by one of the previously mentioned 
screws 27 to the forward end 30 of the receiver 26 
(Fig. 2). The bottom plate 140 closes the aperture 77 
in the stock 22 in which the aforementioned parts of the 
fire control mechanism 28 and also a removable cartridge 
magazine 148 and holder 150 therefor are received. 
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(see also Fig. 5). The electromagnet 170 has the usual 
winding in a protective case 176, and a core 178 (Fig. 
5) which is surrounded by the winding. In order that 
the relatively narrow aperture 77 in the stock 22 may ac 
commodate the cross-sectionally larger electromagnet 
170, the aperture 77 is enlarged at 180 (Fig. 5). 
The electromagnet 170 is, on closure of its energizing 

circuit to be described, adapted to draw the tripping 
member 120 from interlock with the sear latch 110 (Fig. 
2) and thereby immediately release the firing plunger 
42 in its cocked position for the firing of a cartridge. 
To this end, the tripping member 120 is at its shouldered 
end 181 provided with an armature 182 which may be 
in the form of a disc of non-permanent magnetic material 
and which extends into the magnetic field of the elec 
tromagnet 170. The tripping member 120 is convenient 
ly blanked from steel plate stock, and in order that the 
Same and other adjacent parts of the fire control mecha 
nism may not be magnetized by the electromagnet 170, 
the armature 182 is carried by the tripping member 120 
in magnetically insulated fashion. This may readily be 
accomplished by brazing the armature 182 to the trip 
ping member 120 with any suitable magnetic insulating 
material, such as brass, for instance. 
The immediate power source for the electromagnet 

170 is a capacitor 184 (Figs. 1, 5, 9 and 10) whose 
charge is discharged through the electromagnet 70 for 
the energization of the latter and, hence, release of the 
firing plunger 42 in its cocked position, when the trigger 
136 is pulled. Between discharges of the capacitor 184 
through the electromagnet 170, the former is charged 
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The pull required on the trigger 136 for firing a car 
tridge is against a compression spring 156 on the reduced 

..shank 58 of a screw 160 which, as shown in Figs. 2 and 
6, is received between and threaded into the opposite 
side plates 78 and 80 of the mounting bracket 76. The 
head of the screw 160 is within the confines of the trig 
ger guard 138 accessible with a screw driver for varying 
the compression of the spring 156 and, hence, the force 
of the pull required by a marksman's triggerfinger on the 
trigger 136 for firing a cartridge. 

In accordance with the present invention, the me 
chanical means for releasing the firing plunger 42 is 
intended to be powered electrically rather than manual 
ly, and the pull on the trigger is initially for the purpose 
of controlling the electric power relied on to actuate the 
parts of the retaining means, and more particularly the 
release of its parts from interlock with each other for 
the firing of a cartridge. The electrical device which, 
in the exemplary form of the fire control mechanism in 
Figs. 1 and 2, is relied on directly to achieve the release 
of the interlocked parts 120, 110, 72 and 42 when the 
trigger 136 is pulled, is an electromagnet 170. This 
electromagnet 170 is suitably carried by a bracket 172 
of which a lug 173 projects into the mounting bracket 
76 and is secured therein by one or more screws 174 
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preferably from a dry battery 186. This battery may be 
of any standard make, and is preferably of the standard 
22% volt type. 
The energizing circuit of the electromagnet 170 in 

cludes, besides the capacitor 184, a snap-type switch 188 
which is suitably mounted by screws 190 and nuts 192 on 
the sideplate 80 of the mounting bracket 76 (Figs. 1 to 
5). The switch 188 is of the single-pole double-throw 
type (Fig. 10) and its movable blade 194 is through a 
lead 196 connected with the positive or discharge side 
of the capacitor 184. One fixed contact 198 of the switch 
188 is connected through a lead 290 with one end of 
the winding 202 of the electromagnet 170 and the other 
end of this winding has through a lead 204 a ground con 
nection with the mounting bracket 76 and, hence, also 
with the barrel 24 (Figs. 4 and 10). The charge or nega 
tive side of the capacitor 184 also has a ground connec 
tion to be described with the barrel 24. 
The other fixed contact 206 of the switch 188 is con 

nected through a lead 298 with the positive side of the 
battery 186, and the negative side of the latter has a 
ground connection to be described with the barrel 24. 
The movable blade 194 of the switch 188 is normally 
spring-urged into engagement with the fixed contact 206 
to close the charging circuit of the capacitor, as will be 
readily understood from Fig. 10. 
The shank 134 of the trigger 136 has a finger exten 

sion 210 (Figs. 1 to 3) which, preferably through inter 
mediation of a set screw 212 therein and a flexible shim 
214 on the housing 216 of the switch 88, throws the 
movable blade 194 of the latter from its normal engage 
ment with the fixed contact 206 into engagement with 
the opposite fixed contact 198 (Fig. 10), when the trig 
ger is pulled from its normal position in Fig. 1 into the 
firing position shown in Fig. 2. On thus pulling the trig 
ger 136 and in consequence thereof bringing the mova 
ble blade 94 of the switch 188 into engagement with 
the fixed contact 198 thereof, the energizing circuit of 
the electromagnet 170 is closed and the latter is ener 
gized by a powerful current surge from the capacitor, 
resulting in immediate magnetic attraction of the arma 
ture 182 and release of the tripping member 120 from 
interlock with the sear latch 110 and, hence, in release 
of the firing plunger 42 in its cocked position for the fire 



ing of a cartridge. Immediately on release of the trig 
ger 136 the same is urged by the spring 156 into its nor 
mal position (Fig.1), thereby permitting the movable 
blade 194 of the switch 188 to return into engagement 
with the fixed contact 206 thereof and re-close the charg 
ing circuit of the capacitor i84. 
The shank 134 of the trigger 36 is provided with an 

other finger extension 229 which, on abnormal manual 
rotation of the trigger counter-clockwise as viewed in 
in Fig. 2 beyond the firing position there shown, will 
engage, a tail-piece. 222 on the sear 72 and rock the latter 
with its nose 70 out of the longitudinal clearance slot 
96 in the breech bolt. 40 to permit removal of the latter 
from the receiver 26. In order normally to stop the re 
leased trigger, under the urge of its spring 56, in its 
normal position (Fig. 1), i.e. short of its abnormal po 
sition in which its finger extension 228 would rock the 
nose 70 of the sear 72 out of the clearance slot 96 in the 
breech bolt .40 for the removal of the latter from the 
receiver 26, there is provided a spring-urged stop plung 
er 224 in a hollow screw 226 which in this instance is 
received between and threaded into the sideplates 78 and 
80 of the mounting bracket 76 (Figs. 1, 2 and 6). The 
spring 228, which bears against the stop plunger 224, has 
sufficient compression to counteract the tendency of the 
trigger spring 156 to turn the trigger counterclockwise, 
with the result that the trigger spring 156 will not over 
come the force of the plunger spring 228 and the re 
leased trigger will be forced by its spring 156 into the 
normal position shown in Fig. 1 in which the trigger 
extension 220 bears against but does not depress the stop 
plunger 224. Hence, it is only when the trigger is manu 
ally forced counterclockwise as viewed in Fig. 1. beyond 
its normal position that the stop plunger 224 will be de 
pressed for the before-described actuation of the sear 72 
to permit removal of the breech bolt 40 from the re 
ceiver 26. 
The capacitor 84 and the battery 186 are removably 

carried by a bracket 230 (Fig. ) which is suitably secured, 
as by rivets 232, for instance, to a cover plate 234 that 
is pivotally mounted at 236 on a hinge plate 238 at the 
bottom side of the forepart 24 of the stock 22. The 
hinge plate 238 is secured to the forepart 240 of the 
stock 22 by one of the screws 27 by which the barrel 24 
is mounted on the stock (Figs. 1 and 2), and the cover 
plate. 234 is releasably closed over an aperture 242 in 
the stock by a screw 244 which is threadedly received 
in an insert 246 in the stock (Fig. 1). As shown in 
Figs. , 5, 8 and 9, the aperture 242 in the stock is of a 
size to accommodate the capacitor 84 and battery 186 
in well concealed fashion when the cover plate 234 is 
closed. On removing the: screw 244, the cover plate 234 
may be swung open and the capacitor 84 and battery 
186 will move therewith out of the aperture 242 for 
ready-access to the same for replacement or other pur 
poses. The bracket 239 is provided with spaced upright 
leaves. 243 which form a spring clip for releasably holding 
the capacitor 33 (Figs. 1, 5 and 9). The bracket 239 
is: further provided with upright end walls 250 and 252 
which on their inner faces carry insulating liners 254 and 
256, respectively. The positive terminal 258 of the 
capacitor, which bears against the insulating liner 256 on 
the endwall 252 of the bracket 23te (Fig. 1), is connected 
by the aforementicned lead 96 with the movable blade 
94 of the trigger switch 88 (Fig. 10). The positive 

terminal 269 of the battery 186 bears against a conductive 
leaf spring 252 which is carried by the insulating liner 
254 on the endwall 25th of the bracket 238 (Fig. 1). and 
connected by the aforenientioned lead 28 with the fixed 
contact 206, of the trigger switch 583. (Fig. 10). The 
negative, terminals of the capacitor 184 and battery i86 
are connected with each other, in this instance by a 
conductive cap. 264 over the adjacent end of the battery 
86. The conductive cap 264 is in contact with the 

metallic cover plate 234 which has a ground connection 
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with the barrel 24 through the hinge-pin 236, hinge plate 
238, a metallic sleeve 266 and the screw 27 passing 
therethrough. (Figs. 1 and 2). 

The-cap 264 serves to prevent harmful contact between 
the positive terminal 260 of the battery and the capacitor. 
To this end, proper instructions (not shown) are prefer 
ably printed on the battery 86 or on the cap 264 to 
pass, the latter oyer that end of the battery from which 
the negative terminal extends. If these instructions are 
followed, the capped battery, when correctly mounted in 
the bracket 239, may enter the aperture 242 in the stock 
when the cover plate 234 is closed. This is due to the 
fact that the cap 264 is provided with opposite ribs or 
lugs 268 which, as-shown in Fig. 5, will fittedly be received 
in laterally enlarged portions 270 of the aperture 242 
only when the cap 264, and, hence, also the negative 
terminal of the battery 186 are next to the mounted 
capaeitor 84. 

En operation, the firing plunger 42 is cocked, i.e. held 
in the slightly retracted position shown in Figs. 1, 3 and 
4 by the cooperating, sear 72, sear-latch 10 and tripping 
member 20, when the breech bolt 4 is advanced and 
locked in breech-closing position by the customary manip 
ulation of the handle 64. When the marksman using the 
firearm is satisfied with his aim, he merely pulls the 
trigger:36 a short distance until the set screw 212 on the 
trigger extension 219 actuates the Switch 83 and closes 
the energizing circuit of the electromagnet 7 in the 
before-described manner. On energization of the elec 
tromagnet 1.7G, the armature 132 on the tripping member 
120 is immediately attracted and the latter released from 
interlock with the sear latch 35.0 (Fig. 2). AS, soon as 
the tripping member 20 is released from interlock with 
the sear: latch 189, the firing spring 46 is free to force 
the-scar 72, from interlock with the firing plunger 42 
and advance the latter into the firing position shown in 
Fig. 2 in which a cartridge c in the breech chamber 34 
is fired in consequence thereof. When the trigger-36 is 
released, the same will immediately be returned by its 
spring 156. into its normal position (Fig. 1), but the other 
mechanical operating parts 120, 110 and 72 of the fire 
control mechanism will not be restored into interlock 
with each other and with the firing plunger 42 until the 
breech bolt 40 is retracted from its breech-closing posi 
tion. When the breech bolt 40 is being retracted, the 
shells of the fired cartridge will in the conventional 
manner be retracted from the breech chamber 34 and 
ejected through the aperture 36 in the receiver 26, and the 
sear 72 will be: returned by its spring 98 into the plunger 
locking-position shown in Fig. 1 as soon as the cocking 
shoulder 66 of the firing plunger 42 clears the shoulder 68 
of the sear. Return motion of the sear 72 into locking 
position will cause its toe si6 to turn the sear latch 16 
into interlock therewith, moving thereby the heel 24 of 
the latter into position to be interlocked with the shoulder 
122 on the spring-urged tripping member 29 (Fig. 1). 
On the following advance. of the breech bolt .40 into 
breech-closing position, the shoulder 65 on the firing 
plunger 42 will engage the sear shoulder 68 and the 
former will in consequence be held in the slightly retracted 
or cocked position shown in Fig. 1. The firearm is now 
ready for firing the next cartridge on pulling the 
trigger 136. . . . 

In accordance, with another important aspect of the 
present invention, provisions are made whereby the fire 
control mechanism will, on the trigger pull, function 
mechanically and fire a cartridge if for any reason what 
ever the electromagnet 70 should fail to perform its 
designated function of retracting, the tripping member 
20 from interlock, with the sear latch 110. To this end, 
the tripping member 120 is near its pivot mounting 118 
provided with a short arm, 272 which, on the pull of the 
trigger slightly beyond its normal firing position in which 
the trigger switch 188 is actuated (Fig. 1), is engaged 
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by the trigger extension 220 and rocks the tripping mem 
ber out of interlock with the sear latch 110. Thus, 
assurance is given that a cartridge will be fired on pulling 
the trigger 136 even if the electromagnet 170 should for 
any reason whatsoever fail - to retract the tripping 
member 120. 

While the fire control mechanism described herein 
before relies on magnetic flux from the electromagnet 170 
for the retraction of the tripping member 20 from inter 
lock with the sear latch 110, Fig. 11 shows a modified 
fire control mechanism, in which the tripping member 
120' is positively linked at 280 with the movable core 282 
of a solenoid 284 which is used in lieu of the hereinbefore 
described electromagnet 170. 

In the hereinbefore described fire control mechanism 
the charge circuit of the capacitor 184 is closed except 
during the brief interval of each trigger pull, resulting in 
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some drain on the battery 186. However, this drain on 
the battery is so small that the useful life of the latter is 
not appreciably shortened. Given by way of example, a 
22% volt battery, connected with a 500 microfarad 25 volt 
electrolytic capacitor in the fire control mechanism, would 
become exhausted between six months and a year depend 
ing upon frequency of use. When the capacitor is placed 
on charge, the peak instantaneous charging current is quite 
high but drops within a few seconds to 10 microamperes 
and then falls to a value of one to two microamperes or 
less. This small residual drain actually is beneficial to 
both the capacitor and the battery as it keeps the capacitor 
charged, thus keeping its resistance at the very maximum 
and also conditioning the battery by its extremely small 
current. Thus the life of the battery, while the rifle is 
not in use is practically equivalent to its guaranteed shelf 
life by the battery manufacturer. 
feature of this battery-capacitor circuit is that the battery 
may be used down to less than half of its nominal voltage. 
and the circuit is, therefore, neither current nor voltage 
sensitive. 

Fig. 12 shows another modified fire control mechanism 
in which the aforementioned drain on the battery is sub 
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Another important 

40 
stantially eliminated. This modified fire control mecha 
nism is in all respects like the hereinbefore described fire 
control mechanism of Figs. 1 and 2, except that an addi 
tional snap switch 290 is provided which, as shown in 
Fig. 13, is of the single-pole single-throw type and inter 
posed in the lead 208 which connects the positive side of 
the battery 186 with the fixed contact 206 of the trigger 
switch 188. As shown in Fig. 12, this additional switch 
290 is well concealed in a recess 292 in the stock 22, and 
is threadedly mounted at 294 in the base 296 of the re 
ceiver 26. The switch 290, which is normally open, is 
closed by a lug 298 on the bolt-operating sleeve 62 when 
the breech bolt 40 is retracted from its breech-closing 
position. Accordingly, it is only during the usually brief 
interval when the breech bolt 40 is held in its retracted 
position that the charge circuit of the capacitor is closed. 
The present firearm with its fire control mechanism 

secures many important advantages. Thus, the present 
fire control mechanism in its several forms does not in the 
least interfere with or disturb a marksman's accurate aim 
and is wholly safe and reliable in its performance for a 
long time. This is due to several factors among which 
the most uniform trigger pull against only the force of the 
trigger spring ranks high. By having to pull only against 
the accurately calibrated trigger spring, the trigger action 
will be smooth, rather than snappy, and a marksman will 
have perfect control over the entire trigger pull without 
being in the least disturbed in his aim until the cartridge 
is actually fired. In releasing the fire control mechanism 
by the action of the electromagnet or solenoid as de 
scribed, rather than by finger power, the highly desirable 
objective of quick and unfailing release of the tripping 
member from the sear latch is achieved despite a substan 
tial contact area at the interlock between them for safety's 
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therein. 
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sake and greatly facilitated assembly of the mechanism 
and its reliable performance even if the parts thereof have 
Some tolerances and are tighter than usual in their mount 
ing or their action, or both. The use of a capacitor as 
the direct power source for the electric system and the 
use of a dry battery for charging the capacitor is highly 
advantageous in that the capacitor delivers a quick surge 
of powerful current which is assuredly adequate for the 
electromagnet or solenoid to overcome the considerable 
load encountered in the release of the cocked firing plung 
er. Moreover, the battery charges the capacitor at such 
a low rate as compared to the rate of battery discharge 
necessary where it is connected directly to the electro 
magnet that the battery will, because of the present ar 
rangement, have a longer useful life and require replace 
ment less frequently than heretofore. The coordination 
of the trigger and tripping member such that the former 
will, on being pulled slightly beyond its normal firing 
position, mechanically release the tripping member from 
interlock with the sear latch, is highly advantageous in 
that the fire control mechanism will perform mechanically 
and, assuredly fire a cartridge if the electrical system 
should for any reason whatever fail to do so during the 
same trigger pull. Moreover, the highly advantageous 
feature of the mechanical safety action of the fire control 
mechanism if its electrical action should fail is achieved 
without adding a single part to the mechanism. By hav 
ing the electromagnet or solenoid act directly on the 
tripping member, the latter is retracted from the associated 
sear latch with such great speed that the locking surfaces 
of the sear latch and tripping member will show hardly 
any wear even after long use. By concealing the electric . 
parts, including the power source, of the electric system 
in the firearm, the latter is left with no indication of the 
electrically powered aspect of its fire control mechanism. . 
In this connection, the releasable mounting of the capacitor 
and battery on a hinged cover plate at the forepart of the 
stock is further advantageous from the viewpoint of gain 
ing ready access to the capacitor or battery, or both, for 
replacement or other purposes. 
The invention may be carried out in other specific ways 

than those herein set forth without departing from the 
spirit and essential characteristics of the invention, and 
the present embodiments are, therefore, to be considered 
in all respects as illustrative and not restrictive, and all 
changes coming within the meaning and equivalency range 
of the appended claims are intended to be embraced 

What is claimed is: 
1. In a fire control mechanism for firearms, the com 

bination with a firing member and retaining means for 
releasably locking said firing member in cocked position; 
of electrical means for releasing said retaining means, and 
a trigger controlling said electrical means, said electrical 
means comprising an electromagnetic device adapted when 
energized to operate said retaining means to unlock said 
firing member, a capacitor operatively connected with said 
electromagnetic device for discharging a relatively high 
electrical charge therethrough upon actuation of said 
trigger, trigger-operated means for effecting such dis 
charge, and charging means operatively connected with 
said capacitor for charging the latter prior to actuation of 
said trigger-operated means so that said retaining means 
is released by said electromagnetic device immediately 
upon actuation of said trigger-operated means. 

2. The combination defined in claim 1, wherein said 
charging means comprises a dry battery. 

3. The combination defined in claim 2 wherein said 
trigger-operated means comprises a single-pole double 

75 

throw switch interposed between a charge circuit includ 
ing said capacitor and said battery and a discharge circuit 
including said capacitor and said electromagnetic device, 
said switch normally connecting said capacitor into said 
charge circuit while disconnecting it from said discharge 
circuit and being actuatable upon manipulation of said 
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triggerto disconnect said capacitor. from said, charge cir 
cuit and to connect the same into said, discharge: circuit. 

4. The combination defined, inclaim 3; which further 
includes-a-retractable breech bolt and another switch in 
said charge circuit associated with said breech-bolt, said 
other switch being normally open and adapted to be 
closed on retraction of said breech bolt. 

5. In a fire control mechanism for firearms; the com 
bination with a firing member, and retaining; means for 
releasably-locking said firing member in cocked position; 
of electrical means for operating said retaining means to 
unlock said firing member, and a trigger controlling, said 
electrical-means, said electrical means being operable on: 
pulling, said trigger through a predetermined distance to 
release said retaining, means; and said trigger having a 
portion, engageable with said retaining means when said 
trigger is pulled beyond said: predetermined distance for 
mechanically releasing said retaining means if said elec 
trical means fails to operate properly. 

6. In a fire control mechanism for firearms, the com 
bination with a spring-urged firing plunger and releasable 
retaining. means therefor comprising a sear yieldingly 
interlocking with said plunger in its cocked position and 
latch means normally locking said sear: in interlock with 
said plunger and operable to release said sear to permit 
it to yield from interlock with said plunger, under the 
spring force of the latter; of electrical means: for releas 
ing said retaining means, and a trigger controlling said 
electrical means, said electrical means comprising an 
electromagnetic device adapted when energized to oper 
ate said latch means to release said sear, a capacitor oper 
atively connected with said electromagnetic device, for: 
discharging a relatively high electrical charge there 
through upon actuation of said trigger, trigger-operated 
means for effecting such discharge, and charging means 
operatively connected with said, capacitor for charging 
the latter prior to actuation of said trigger-operated means 
so that said retaining means is released by said electro 
magnetic device immediately upon actuation of said 
trigger-operated means. 

7. The combination defined in claim 6, wherein said 
latch means comprises a latch yieldingly interlocking 
with said sear. to arrest the latter against yielding from 
interlock with said plunger and a tripping member nor 
mally resiliently urged into positive interlock with: said 
latch: to arrest the latter against yielding from interlock 
with said sear, said tripping member being retractable by 
means of said electromagnetic device to permit said latch 
and sear to yield under the spring force of said, plunger 
whereby said plunger is unlocked, said trigger-operated 
means being actuated upon pulling said trigger through 
a predetermined distance, and said trigger having a por 
tion engageable with said tripping member when said. 
trigger is pulled beyond said predetermined distance for 
mechanically retracting said tripping member if said 
electromagnetic device fails to retract said tripping mem 
ber. 

8. The combination defined in claim 6, wherein said 
latch means comprises a latch yieldingly interlocking with 
said sear to arrest the latter against yielding from inter 
lock with said plunger and a tripping member of magnetic 
material normally resiliently urged into positive interlock 

5 

O 

5 

20 

40 

???? 

50 

t 

2.780,882 
12. 

with said latch to arrest the latter against yielding from: 
interlock with said sear, and wherein said electromagnetic. 
device is an electromagnet, said tripping member, being 
provided with an armature of non-permanent magnetic 
material fixed thereto adjacent said electromagnet, and 
within the magnetic field thereof, said armature; and trip 
ping member being retractable by said electromagnet. 
when energized to permit said latch and sear to yield, 
under: the spring force of said plunger, whereby said 
plunger is unlocked, said armature being magnetically 
insulated from said tripping member to prevent said trip 
ping member from being magnetized. 

9. The combination defined in claim 6, wherein said: 
latch - means comprises: a latch yieldingly interlocking 
with said sear to arrest the latter against yielding, from: 
interlock with said plunger and a tripping member nor. 
mally resiliently urged into positive interlock with said: 
latch to arrest the latter against yielding from interlock 
with said sear, and wherein said electromagnetic device. 
is a solenoid having a movable plunger linked with said 
tripping member to retract said member from interlock 
with said latch. 

10. In a firearm, the combination of a stock; a barrel. 
and receiver mounted on said stock; firing means located 
within said receiver; said firing means comprising a firing 
member, retaining means for releasably holding said firing 
member in cocked position, electrical means for releasing: 
said firing member, and a trigger controlling said elec 
trical means; said electrical means including an electro-. 
magnetic device adapted when energized to operate: said 
retaining means to release: said firing member, a capacitor. 
for: storing an electrical charge: for delivery to said elec 
tromagnetic device upon actuation of said trigger and a 
battery for charging said capacitor; said stock, having a 
recess within which said capacitor and battery are: 
mounted; and a plate:, pivoted on said, stock and releas 
ably held in closing relation with said recess, said plate. 
removably carrying said capacitor, and battery normally 
concealed within said recess, said capacitor and battery. 
moving out of said recess when said plate is swung into. 
open position. 

11. The combination in a firearm as set forth in claim 
10, in which said recess is provided in the forepart of 
said stock and said plate is at the bottom of said stock. 

12. The combination in a firearm as set forth in claim 
10, in which said capacitor, and battery are carried in 
end-to-end relation on said plate, and there is further. 
provided a conductive cap which fittedly receives, the 
battery end with the negative terminal and connects the 
latter with the adjacent terminal end of said capacitor, 
and said recess in the stock is so shaped as to admit said 
capacitor and capped battery only when said cap is inter 
posed between the adjacent terminal ends of said capacitor. 
and battery. 
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