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UNITED STATES PATENT OFFICE 
2,448,024 

MACHINE GUN FRING RATE CONTROL 
MECHANISM 

William T. Golden, United States Navy 
Application March 15, 1945, Serial No. 582,967 

(C. 89-129) 
(Granted under the act of March 3, 1883, as 

amended April 30, 1928; 370 O. G. 757) 

Claims. 

This invention relates to devices for controlling 
the rate of fire of machine guns, and more par 
ticularly to a novel device for reducing the firing 
rate of Such guns. 
One of the methods of fire control used with 

machine guns, and particularly with antiaircraft 
machine guns, is the so-called “tracer method.' 
in which the gunner directs the fire of the 
machine gun by watching the paths of the tracer 
bullets fired by the gun, and moves the gun so as 
to bring the paths of the tracers onto the target. 
Ammunition belts or magazines for such guns 
usually are loaded with one tracer for every three 
or four rounds, the other rounds being incendi 
ary, ball, and/or high-explosive rounds. In train 
ing antiaircraft gunners in the use of the tracer . 
In ethod of fire control, the usual target is a sleeve 
pulled by an airplane at which fire is directed 
from the gun. If the cartridge belts or magazines 
are loaded as described above, the gunner being 
trained benefits only from the tracers in the belt, 
and the other two or three rounds which accom 
pany each tracer serve only to space the tracers 
and are of negligible value in training the gunner. 
Hence, it would be desirable to load the ammuni 
tion belt with tracers only, but for the fact that, 
with the gun firing at its normal rate of fire, the 
frequency of the tracers seen by the gunner would 
then be two or three times greater than in actual 
combat so that the value of the training would 
be decreased due to the dissimilarity of the train 
ing and combat conditions. It would also be de 
sirable to dispense with the nontracer rounds that 
are fired in target practice in order to conserve 
ammunition, as these rounds are of value in 
training Only as a means of spacing the tracer 
bullets at the proper intervals. 

It is an object of this invention, therefore, to 
provide a novel device for decreasing the rate of 
fire of a machine gun. By the use of such a de 
Vice, in training gunners, the ammunition belt 
or magazine is loaded entirely with tracers and 
the rate of fire of the gun is decreased to such an 
extent that tracers are fired at the same inter 
vals as if the gun were firing at its full rate of 
fire and the belt or other ammunition container 
Were loaded in the usual ratio of one tracer to 
every three or four rounds. 

Besides it advantages for use in antiaircraft 
target practice, the new machine gun cyclic rate 
control is useful in aircraft target practice where 
the pilot and gunners are able to learn the use 
of the tracer method of fire control Without 
Wasting large quantities of ammunition. In such 
uses, the aircraft machine guns are provided with 
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2 
the new device and their magazines loaded with 
tracers only. 
Another important use of the new device in air 

craft is in connection with the Well known prac 
tice of firing 'Scare' shots at an enemy plane. 
For instance, a pilot who sees an enemy aircraft 
attacking a friendly plane but finds himself too far 
from the combat to attack the enemy plane 
effectively may fire 'scare' shots at the enemy in 
the hope that the tracers from his guns will 
divert the enemy's attention from the friendly 
plane long enough to permit the ally to escape 
or obtain a position of advantage from which to 
attack the enemy craft. By carrying one machine 
gun loaded with tracers only and utilizing the 
neW firing rate reducing device, the gunner firing 
the "scare' shots is able to save ammunition and 
to carry a larger load of tracers which he fires 
at the same rate as though they were fired from a 
machine gun loaded in the usual manner, thus 
increasing the realism of the attack in the mind 
of the enemy pilot. 
Another use for a standard aircraft machine 

gun provided with the device and loaded with 
tracers only is as a sighting means for rockets. 
By selecting a firing range at which the tra 
jectories of the machine gun and the aircraft 
rockets coincide, the gunner can fire spotting 
tracers as a guide to the release point for the 
rocket. 
A further use for the device is in the training 

of pilots to assist them in overcoming the nerv 
ousness which arises when enemy fire is encoun 
tered for the first time. Tracer loaded machine 
guns on the ground and in other aircraft are 
fired toward the green pilot so as to intentionally 
miss him but nevertheless to acquaint him with 
the feeling that comes to one under fire. As the 
tracers are the only rounds which the pilots sees, 
the machine guns are loaded with tracers only 
and are provided with the new cyclic rate reducer 
So as to save ammunition and lessen the danger of 
hitting the pilot or his plane while still simulating 
the tracer firing rate of a machine gun loaded in 
the usual manner. 
Another object of the invention is to provide a 

device of the type referred to above which is 
attachable to the gun with a minimum of modifi 
cation to the gun, and which does not change in 
any way the method of operation of the gun by 
the gunner. 
Another object of the invention is to provide a 

device of the above-described nature which per 
mits immediate return of the gun to its full rate 
of automatic operation without detaching the 
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device from the gun. This feature is important 
in that the gun is always ready for use against the 
enemy in case of a surprise attack while gunnery 
practice is being carried out. 

ihese and other objects of the invention will 
be apparent from the following specification and 
the accompanying drawings, in which 

Fig. 1 is a perspective view of the firing rate 
reducing device attached to the breech of an 
Oerlikon 20 mm. machine gun with parts of the 
breech mechanism omitted for clarity; 

Fig. 2 is an exploded view of the control devices 
with parts of the mechanism broken away for 
clarity; 

Fig. 3 is an exploded perspective view of part. 
of the device showing elements of the breech 
mechanism of the gun; 

Fig. 4 is a cross sectional view, taken on , line. 
4-4 of Fig. 1; 

Fig. 5 is a side elevation of the control device, 
partially in section; 

Fig. 6 is a detailed view of part of the device. 
With the trigger in its firing position; 

Fig. 7 is a detailed perspective view of a portion. 
of the mounting bracket of the device; 

Fig. 8 is a -detailed view of the trigger with the 
interlock knob positioned to connect the trigger, 
directly to the firing mechanism of the gun; 

Fig. 9 is a cross sectional view taken on line . 
9-9. of Fig. 6; 

Fig. 10 is an exploded detailed view of the inter 
lock knob; 

Fig. 11 is a-front, elevational view of the control. 
device mounted on the gun showing the gun 
frame in Section; 

Fig. 12 is a diagram of the electrical circuit 
for intermittently actuating the control solenoid; 
and . 

Fig. 13 is...a side. elevation view, partly in sec 
tion, of a modification of the control device uti 
lizing a spring motor. and cam. 
In the drawings, the device: is shown in use 

with a 20 mm. Oerlikon machine gun, but it is 
to be understood that: the device is not limited 
to use with this gun. 
mounted on the gun by means of a mounting 
bracket. 28 which surrounds the gun frame. on 
three sides and is held in-place...by a screw 2 and 
a spacer 22. The frame also includes a solenoid 
supporting plate 23 and a side plate 24. Screws. 
25 are provided on the bottom, side of the Sup 
porting. bracket and are adapted to be tightened. 
against a projection 26 On the lower side of the 
gun to secure the supporting, bracket 28, against 
movement relative to the gun. 
The upper rear corner of plate 2 has an open 

ing 27 therein around which is an outwardly ex 
tending circular flange 28 on which is rotatably 
mounted a modified trigger 29. The modified 
trigger Which is the only part of the gun, which 
must be changed when the new rate controlling 
device is used, has a forwardly and outwardly ex 
tending SWitch operating arm 30, and is held in 
place by a screw 83d mounted in opening 84a 
in the plate 24 and passing through arcuate open 
ing 85 in the trigger, the screw also serving to 
define the limits of movement of the trigger: 
A disc-shaped trigger adapter 3 has a hollow 

axial extension 3fa which receives one end of trig 
ger retaining bolt 32 and is locked thereto by 
means of a cotter pin 33. Extension 3 fa and 
bolt 32 extend through the opening 2 and 
through the wall 27a of the breech mechanism 
housing, the bolt 32 carrying the trigger inter 
mediate lever 34 in the interior mechanism of 

The control device is. 
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the gun. The trigger adapter 3 has a peripheral 
groove, and has a portion of its periphery cut 
away to form a shoulder 35 for a purpOSe which 
Will be described presently. A portion of the 
plate 24 in the vicinity of the opening 27 is cut 
away at 38 to provide convenient access to the 
Cotter, pin 33. As shown in the drawings, the 
trigger adapter 3f, when positioned on the gun, 
lies, flat against the upper end of the trigger and 
is rotatable on the same axis as the trigger. 
An interlock knob. 8 is pivotally mounted on 

trigger 29 by means of pin 79, a spring 80 being 
mounted on the pin 79 So as to press against the 
head 8f of the pin and against the interlock knob 
to:permit a limited outward movement of the in 
terlock knob and to urge the knob into engage 
ment with the trigger 29. The pin 79 is driven 
with a force fit, in a -hole in the trigger 29, and 
by that...means is rigidly held in position. A po 
sitioning pin 82 is mounted on the knob for co 
operation with holes. 83 and 84 in the trigger. By 
pulling outwardly on the interlock knob suffi 
ciently, to disengage pin 82 from engagement 
with hole 83 or 84, the knob may be moved to 
and locked in its inoperative condition in which 
pin 82 engages opening 83, or its interlocking po 
sition in which pin 82 engages opening 84 in the 
trigger. In the interlocking position (Fig. 8), the 
knob engages shoulder 35 of trigger adapter 3? So 
that movement of trigger 29 to the firing posi 
tion rotates trigger adapter 3 and trigger re 
taining bolt 32 to initiate full automatic Oper 
ation of the gun as will be discussed presently. 
A link 39 is attached to trigger 29 near its lower 

end by an outwardly extending pin 40 carried 
by the trigger and a cotter pin 4f. The link ex 
tends forwardly through an opening in a projec 
tion 42 on the plate 24, and through a coil spring 
43 which bears against the projection 42 and 
against a washer 44 fastened on the forward end 
of link 39 Spring 43 urges the trigger toward 
its forward or nonfiring position. 
The aforementioned switch operating arm 3) 

cooperates with a plunger 45 to operate a switch 
46 which is mounted on the plate 24 by screw 4. 
Rearward movement of the trigger 29 moves arm 
30 downwardly to depress the plunger and close 
the switch, the purpose of which will be explained 
presently. 
The solenoid supporting bracket 23 Supports 

the solenoid 48 and a socket 49 to which is con 
nected an electrical circuit which transmits in 
termittent electrical impulses to the Solenoid 
through wire 5) which runs directly to the sole 
noid and wire 5 which connects to the Solenoid 
through switch 46. The armature 52 of the sole 
noid is connected by means of a connecting arm 
53, a lock nut 54, pin 55, and cotter pin 56, to 
one' end of link 57, the other end of which lies 
in the groove' in the periphery of the trigger 
adapter and is connected thereto by means of a retaining pin 58. 
The circuit for transmitting intermittent im 

pulses to the solenoid may be of any suitable type, 
One of which is diagrammed in Fig. 12 of the 
drawing and will now be described. A direct cur 
rent power supply 59 such as a battery is con 
nected across terminals 60 and 6. A switch 59a 
is provided between power supply 59 and termi 
nal 60. Terminal 60 is connected in series 
through variable resistances 62 and 63 to the coil 
of a relay 64, the coil of the relay also being con 
nected to terminal 6?. A condenser 65 is con 
nected in parallel with the coil of the relay 64. 
A shunt Connection 66 across resistance 63 per 
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nits cutting resistance 63 out of the circuit be 
ween terminal 60 and the relay coil 64 when 
Witch 67 in the shunt connection is closed. Re 
ay 64 simultaneously operates a pair of switches 
58 and 69. The closing of switch 68 by operation 
)f the relay 64 closes a circuit through a resist 
ance 70 to discharge condenser 65. The closing 
of Switch 69 by the operation of the relay 64 
20mpletes a circuit from terminal 60 to solenoid 
8 through wire 5 and switch 46, the wire 50 
2Onnected to the solenoid being connected to ter 
minal 6. An arc-preventing condenser 7 is 
provided in parallel with the SWitch. 69 in order 
to prolong the life of the switch. 
The operation of the circuit is as follows: With 

Switch 59a closed and switch 67 in open position, 
the current flows from the source 59 to terminal 
60, through resistances 62 and 63, through relay 
Coil 64 and back to terminal 6t, meanwhile charg 
ing condenser 65. When the relay 64 is sufi 
ciently energized, it simultaneously closes 
Switches 68 and 69. The closing of switch 68 
discharges the condenser 65 through the resist 
ance 70 and causes a sufficient drop in the cur 
rent passing through coil 64 to deemergize the 
relay. As soon as the relay 64 is deemergized and 
Switch 68 opens, the condenser 65 again becomes 
Charged and when the charge becomes sufficiently 
high, the coil 64 is energized again to close 
SWitches 68 and 69. The provision of the resist 
ances 62 and 63 in series with the condenser 65 
provides a predetermined time delay in the op 
eration of relay 64, the values of resistances 62 
and 63 and of the condenser 65 determining the 
rate of operation of the relay 64. By closing switch 
67, the resistance 63 is shunted out of the cir 
cuit resulting in a change in the ratio between the 
the resistance in the circuit and the capacitance 
of condenser 65 so that by operation of switch 
67, the rate of operation of the relay 64 may be 
controlled. The closing of switch 69 by relay 64 
as described above completes a circuit from ter 
minal 60 through wire 5 and switch 46 to the 
Solenoid to operate the solenoid when switch 46 
is closed. When condenser 65 discharges and 
switch. 69 is opened by the deemergization of the 
relay 64, the solenoid 48 is deenergized. The re 
Sults of the operation of solenoid 48 will be de 
Scribed presently. The above-described circuit 
represents Only one of Several convenient circuits 
for intermittently energizing solenoid 48, and it 
is to be understood that any other circuit for 
actuating the Solenoid periodically may be used 
Without departing from the spirit of the inven 
tion. 

Before describing the operation of the firing 
rate controlling mechanism, it may be well to 
describe briefly the operation of the firing mecha 
nism of the gun so that the relation of the firing 
rate controlling device and the gun mechanism 
Will be clear. The rear end of trigger hook 72 
which is pivoted at 73 to a nonrecoiling part of 
the gun housing is urged downwardly by spring 
74 So that its downwardly extending forward por 
tion 5 tends to move upwardly out of the path 
of pivoted and Spring-pressed sear is carried by 
the rear end of the reciprocating breech bolt T6a. 
Engagement of the trigger hook at 75 with 
shoulder 7 on the sear retains the breech bolt 
in its cocked position. Counterclockwise rota 
tion of trigger intermediate lever 34, as seen in 
Fig. 3 to its firing position moves a series of 
levers (not shown) which normally retain the 
forward portion of trigger hook 72 in a depressed 
condition. This permits movement of the for 
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6 
ward portion of trigger hook 72 under the in 
fluence of spring 74 to release sear 76 and per 
mit forward motion of the bolt and subsequent 
firing of the gun. As long as the trigger inter 
mediate lever 34 is retained in its firing position, 
the forward portion of the trigger hook remains 
raised and the gun continues firing until the 
ammunition Supply is exhausted. Upon clock 
Wise rotation of the trigger intermediate lever, 
the forward portion of the trigger hook is moved 
downwardly so as to engage the pivoted Sear on 
its next rearward movement and retain the sear 
in its retracted position as shown in Fig. 3, thus 
halting the firing of the gun. 
The Operation of the firing rate control is aS 

follows: With the interlocking knob i. 3 in the 
inoperative position, as shown in Figs. 1 and 5, 
rearward movement of trigger 29 against spring 
43 depresses arm 30 into contact with the Switch 
operating plunger 5 which closes switch 46. 
The closing of Switch 46 connects solenoid 48 into 
the circuit as shown in Fig. 2 So that the Sole 
noid 48 receives intermittent electrical impulses 
therefron. Operation of the Solenoid by the in 
termittent impulses reciprocates rod 53 and Oscil 
lates the trigger adapter 3 to operate intermit 
tently the firing mechanism of the gun. This 
in effect, changes the machine gun operation into 
rapid-fire, single-shot operation, One round be 
ing fired every time solenoid 48 operates the fir 
ing mechanism of the gun. 

If for any reason it is desired to utilize the 
full firing rate of the machine gun, for example, 
in case of a sudden enemy attack during target 
practice, the interlock knob 8 may be pulled 
outwardly and rotated to its interlocking position 
shown in Fig. 8 as explained above, thereby con 
necting trigger 29 directly to trigger adapter 3 
so that operation of the trigger initiates auto 
matic action of the gun. Which then continues 
firing until the trigger is released or until the 
ammunition supply is exhausted. During Such a 
period of fire at the enemy, the electrical cir 
cuit need not be disconnected but may be ignored 
as its operation has no effect on the gun when 
the trigger is connected directly to the firing 
mechanism of the gun. 

For an example of the values of the various 
electrical components of the circuit shown in Fig. 
12, if a 28-volt D. C. voltage is supplied to ter 
minals 6 and 6, resistance 62 is approximately 
75 ohms, resistance 63 is approximately 25 ohms, 
condenser 65 is approximately 6,000 microfarads, 
and condenser 7 is approximately 30 micro 
farads. By using these electrical components, the 
rate of operation of the solenoid 48 and conse 
quently the rate of fire of the gun is approxi 
mately 150 or 225 rounds per minute, depend 
ing upon the position of SWitch 6. 

In Fig. 13 is shown a modification of the in 
vention utilizing a spring motor 87 in place of a 
Solenoid for actuating the gun firing mechanism. 
The spring motor 87 has a rotating barrel 87 a 
and rotates a can 88 which cooperates with a 
cam follower 9 f carried by lever arm 90. The 
barrel 8a of the Spring motor is notched at 88a. 
for cooperation with a spring-pressed latch pawl 
89 which is operated by arm 30 of trigger 29. 
The lever arm 9C) is pivoted at one end to the 
side plate (not shown) and is connected at its 
other end to connecting arm 53 which operates 
trigger adapter 3. 
In operation, the spring motor device is simi 

lar to the Solenoid-operated device except that 
75 the reciprocation of connecting arm 53 results 
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from motion transmitted to lever arm 98 by can 
88 as the spring motor rotates the can. Arm 
33 of the trigger is depressed on movement of 
the trigger to the firing position, causing pawl 
83 to move clear of notches 88a to permit rota 
tion of the spring motor and firing of the gun. 
Release of the trigger permits pawl 89 to reen 
gage, the notches 88a, to halt the firing of the 
gun. The interlock knob 78 is provided for the 
same purpose as in the solenoid operated device. 
The invention herein described may be manu 

factured and used, by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. 

I claim: 
1. In a machine gun having an inherently au 

tomatic firing mechanism, a device for controlling 
the firing rate of the gun comprising, in combina 
tion, a trigger normally inoperative. to control 
automatic operation of said firing mechanism, a 
spring motor under the control of Said trigger, cam 
means driven by said spring motor for operating 
said firing mechanism at regular intervals and at 
a rate lower than the rate of automatic firing, and 
selective means for suspending the function of the 
cam means and rendering the trigger operative to 
control automatic operation of said firing mecha 
nism. 

2. In a machine gun having a high-rate recoil 
operated firing mechanism, a device for control 
ling the firing rate of said mechanism, comprising 
initially dormant power means for producing uni 
formly spaced power impulses at a rate lower than 
the high rate of the firing mechanism, transfer 
means through which said impulses are transmit 
ted to said firing mechanism to substitute for the 
inherent high firing rate, a dual-purpose trigger, 
means responsive to one motion of the trigger to 
animate said power means thus through said 
transfer means to alter the rate of automatic re 
coil operation and actuate said firing mechanism 
at the corresponding low rate thereby accomplish 
ing one of the purpose of the trigger, and means 
adjustably mounted on the trigger initially dis 
connected from the transfer means, being settable 
to couple the trigger With a portion of the trans 
fer means, imparting a subsequent motion of the 
trigger directly to the firing mechanism to restore 
automatic firing, thereby bypassing the power 
means and most of the transfer means and a,c- 
complishing the other purpose of the trigger. 

3. A machine gun firing mechanism including a 
breech bolt reciprocable by recoil at an inherently 
high cyclic firing rate under control of a man 
ually operable trigger, a trigger hook for holding 
the breech bolt after each recoil, and a trigger in 
termediate lever for normally automatically dis 
placing the trigger hook; in combination with 
Said mechanism, a trigger adapter having means 
connecting it. With the trigger intermediate lever, 
power driven means independent of said mecha 
nism but mounted on the gun and operatively 
Connected With the trigger adapter, said inde. 
pendent means being operable at a fixed rate 
lower than that at which the breech bolt tends to 
reciprocate, and manually operable means to 
start and stop the power driven means, there. 
by actuating the trigger intermediate lever at a 
correspondingly, fixed low rate and converting 
the firing mechanism from automatic rapid 
repetitive firing to consecutive relatively slow sin gle-shot operation. 

4. A machine gun having firing mechanism in 
cluding a trigger intermediate lever and a high 
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8 
rate reciprocable recoil-operated breech bolt cone 
trolled thereby; in combination, a firing rate. Conr. 
trol device, for reducing the reciprocation of the 
breech bolt to a predetermined low rate, a trigger 
common to both the gun firing mechanism and to 
the firing rate control device and being identical 
ly manually movable to a firing position in bring 
ing either said mechanism or the rate control der. 
vice into action, said rate control device compris 
ing a power driven means, transfer means Operar. 
tively connecting the power driven means to the 
trigger intermediate lever, means responding to 
InoVenent of the trigger to said position but by 
passing the trigger, causing the power driven 
means to actuate the transfer means for repeti 
tive swinging of the trigger intermediate lever. 
and a resulting slow single shot operation of the 
breech bolt, and means mounted on the trigger, 
for coupling the trigger directly to the intermedi 
a telever to hold said lever upon movement of the 
trigger to said position, thereby bypassing the 
transfer means and resulting in automatic rapid 
Operation of the breech bolt. 

5. In a machine gun having an inherently. 
high-rate firing mechanism including a trigger 
intermediate lever, transfer means fixedly con 
nected at one end With said lever, a circuit-closing 
trigger Swung loosely from the other end of the 
transfer means, a device for reducing the firing 
rate of the gun comprising a solenoid, an inter 
rupting circuit containing the solenoid being 
Operable upon closure by the trigger by electrical 
impulses in said circuit at a predetermined rate 
lower than the high-rate firing of said mecha 
Inism, Said Solenoid having a movable core linked 
to the transfer means, and selective means 
mounted on part of the trigger and operative 
thereon to either connect or disconnect the trig 
ger to or from the transfer means, making the 
firing mechanism operative either at its high rate 
or at the reduced rate of the solenoid upon 
identical manual operation of the trigger. 

6. In a machine gun having firing mechanism 
including a trigger intermediate lever movable 
to a position to cause firing, a trigger adapter 
fixedly connected with the intermediate lever, be 
ing Operable to hold said lever in firing position 
for automatic repetitive firing at a rapid rate and, 
alternatively to successively move said lever into 
and Out of firing position for reduced-rate suc 
CeSSive single shot firing, a solenoid connected in 
a periodically impulsed electrical circuit and hav 
ing its core linked to the trigger adapter, a switch 
to control Said circuit, a manual trigger loose and 
uncoupled with respect to the trigger adapter, be 
ing SWingable independently of the trigger adapter 
to close the Switch and thus energize the solenoid 
to produce Successive single shot firing, and an 
interlock knob carried by part of the trigger, be 
ing Settable to locking position against the trig 
ger adapter to fixedly couple the trigger to the 
trigger adapter for automatic repetitive firing 
upon a Subsequent Swing of the manual trigger. 

7. A machine gun firing mechanism including a 
breech bolt reciprocable by recoil at an inherently 
high cyclic firing rate, a trigger hook for holding 
the breech bolt after each recoil, and a trigger in 
termediate lever for normally automatically dis 
placing the trigger hook; in combination with said 
mechanism, a Supporting bracket having a cir 
cular flange, a trigger freely Swung on said flange 
and having an operating arm, a trigger adapter. 
journaled in the flange and being fixedly con 
nected With the trigger intermediate lever, im 
pulse-producing power driven means mounted on 
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the bracket, said means including an element UNITED STATES PATENTS 
which when actuated by the operating arm upon 
swinging of the trigger initiates the operation of Number Name Date 
the power driven means, transfer means connect- 814,854 Lehmann ---------- Mar. 13, 1906 
ing the power driven means with the trigger 5, 1,352,891. Green ------------ Sept. 4, 1920 
adapter to cause the impulses of the power driven 1,518,498 Furrer ------------- Dec. 9, 1924 
means to repeatedly SWing the trigger interme- 2,057,169 Swenson ------------ Oct. 13, 1936 
diate lever, and interlock means mounted on the 2,225,599 Gaty et al. -------- Dec. 17, 1940 
trigger being adjustable to interlock the trigger 2,347,481 Hooven ------------ Apr. 25, 1944 
and trigger intermediate lever to enable bypass- 10 2,380,455 Lippert et al. -------- July 31, 1945 
ing the impulses of the power driven means. 2,381,916 Lippert ------------ Aug. 14, 1945 

WLAM. T. GOLDEN. 
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