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This invention relates to ordnance and more particu 
larly to ammunition feeding means for use in connection 
with universally mounted firearms of the automatic, 
rapid-fire type such as those used in military aircraft. 
Specifically, the invention pertains to a power-actuated 
booster adapted particularly for feeding ammunition to 
a gun of the heavier type. 
An aircraft machine gun operated under remote con 

trol is usually supplied by an ammunition belt which 
travels from an ammunition magazine through a feed 
chute to the gun. In such gun installations, it is com 
mon to utilize the explosive power of the cartridges being 
fired to provide the energy required to actuate the firing 
mechanism and that necessary to feed the ammunition 
belt from the magazine to the gun. As is well known to 
those versed in the art, considerable energy is required 
to feed the ammunition belt and this is due to several 
factors. In the first place, the weight of a belt of am 
munition is substantial and, for this reason, considerable 
inertia must be overcome whenever feeding of the belt 
is started, which may occur frequently since the gun is 
usually fired in bursts. Secondly, the feeding movement 
of the ammunition belt is resisted by friction which oc 
curs within the belt structure and between the belt and 
the feed chute. Thirdly, feed loads may also be in 
creased at times by violent flight maneuvers of the air 
plane. As will be apparent, when the explosive power 
of the cartridges being fired constitutes the sole prime 
mover for feeding the ammunition and the firing mecha 
nism is thereby required to perform the work discussed 
above, it frequently occurs that the firing mechanism is 
overburdened, with the result that the rate of firing is 
substantially lessened. Moreover, due to the excessive 
load imposed on the gun mechanism, jams, misfires, and 
other malfunctions may occur and thus the gun may be 
come inoperative or inefficient at a time when its use is 
direly needed. 

In an effort to overcome the difficulties outlined above, 
power-actuated booster means have been proposed, such 
means being in the nature of a driving mechanism inter 
posed between the ammunition magazine and the gun and 
operative to advance the ammunition belt with a step-by 
step motion to the gun. While such booster means are 
used quite extensively and with some degree of success, 
they are subject to certain disadvantages. For example, 
some feed boosters employ constantly operated electric 
motors and slip clutches which are adapted to slip after 
the ammunition belt has been fed a predetermined 
amount and, as will be apparent, such clutches are subject 
to wear which eventually renders them ineffective. More 
over, since the feeding force of such boosters is applied 
continuously, undue strain may be placed upon the gun 
mechanism or the components of the cartridge belt. In 
another type of booster device, a pawl and ratchet mecha 
nism is utilized to index the belt feeding sprocket with 
an intermittent motion and such mechanism is quite apt 
to wear and is subject to breakage. In previous beester 
devices, the ammunition belt, which is fed upwardly to 
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the gun and which has considerable weight, tends to 
move backwardly and, if this retrogressive movement is 
not adequately checked, undue strain is imposed on the 
gun mechanism, and any slack occurring between the 
links of the cartridge belt must be taken up prior to the 
actual feeding of the belt. Moreover, due to the fact 
that torque is applied by the electric motor at a point 
relatively close to the axis of rotation of the motor shaft, 
a motor of relatively large capacity is required in order 
to obtain the torque necessary to overcome friction, the 
weight of the ammunition belt, and inertia. 

It is an important object of this invention to overcome 
the deficiencies of prior booster devices by providing an 
ammunition feeding means which is relatively simple in 
construction, yet highly efficient in performing its in 
tended function. 

Another object is to provide a booster which includes 
a feeding sprocket, an electric motor within the sprocket, 
and power transmission means between the motor and 
the sprocket for rotating the latter, the arrangement of 
the transmission elements being such that torque of high 
amplitude is produced and applied to the feeding sprocket 
so that the use of a motor of smaller size than those here 
tofore employed for like purposes is possible. 

Another object is to provide an ammunition feed 
booster which, in addition to providing the power neces 
sary to feed the ammunition belt to the gun, also includes 
means for locking the belt subsequent to each advance 
ment thereof so that retrogressive movement or rollback 
of the belt, which would cause slackness therein, is effec 
tively prevented and a more uniform feeding of the belt 
is attained. 

Another object is to provide a booster of the character 
referred to, in which the operation of the electric motor 
is substantially continuous so long as the gun is firing, 
the operation of the motor being controlled in response 
to movement of the ammunition belt itself, a pressure 
switch in the electric motor circuit being actuated direct 
ly by the belt when the latter meets with resistance so 
as to immediately arrest the drive and prevent overfeed 
ing and excessive buckling of the belt and strain on the 
gun firing mechanism. 

Another object is to provide a booster of the type in 
dicated which comprises a compound differential 
planetary gearing between the electric motor shaft and 
the belt-feeding sprocket. The planetary gears remain 
in mesh with their respective orbit gears and in driving 
connection with a sun pinion on the motor shaft. One 
of the orbit gears may be locked against rotation so as 
to effect driving of the feeding sprocket without the use 
of oscillating pawls or other elements which might allow 
backlash or slack between the driving members and the 
elements of the ammunition belt. 
A further object is to provide an ammunition feed 

booster which has a free-wheeling clutch which, when 
the booster motor is de-energized, permits the booster 
sprocket drum to rotate in the direction of feed to allow 
the ammunition belt to be drawn upwardly from the 
magazine and inserted in the chute and gun mechanism. 
A still further object is to provide an ammunition feed 

booster having manually controlled means for rendering 
the anti-rollback clutch means inoperative so as to per 
mit reverse rotation of the feeding drum and thus make 
it possible to withdraw or unload the remaining unfired 
portion of the ammunition belt from the chute in the 
reverse direction. 

Further objects of the invention will be apparent from 
the following specification and from the drawings, which 
are intended for the purpose of illustration only, and in 
which: 

Fig. 1 is a side elevation of a machine gun installation 
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showing a preferred form of the ammunition feeding 
means or booster applied to use therewith; 

Fig. 2 is an enlarged longitudinal part sectional view 
through the booster, taken on line 2-2 of Fig. 1; 

Fig. 3 is a cross-sectional view, taken on line 3-3 of 
Fig. 2; 

Fig. 4 is a longitudinal sectional view of the drive end 
of the booster, taken on line 4-4 of Fig. 3; 

Fig. 5 is a cross-sectional view, taken on line 5-5 of 
Fig. 4 and 

Fig. 6 is a cross-sectional view, taken on line 6-6 of 
Fig. 4. 

Referring first to Fig. 1 of the drawings, the reference 
character 10 designates a conventional, high caliber ma 
chine gun of the type commonly employed in military 
airplanes, and 11 indicates the firing mechanism of the 
gun. Ammunition is supplied to the firing mechanism 
11 from an ammunition box 12, and passes upwardly 
thereto through a chute 13. The machine gun 10 is re 
motely controlled by a push-button switch 15 which may 
be located at any desired location within the airplane, 
such as on the pilot's control stick in the usual manner. 
An electric cable 16 extends from the switch 15 to a sole 
noid-operated mechanism 17 which functions, when en 
ergized, to effect continuous firing of the gun. 
The ammunition box 12 houses a motor-driven booster 

20, forming the subject matter of the present applica 
tion, which functions to feed the ammunition from the 
box to the gun in the manner to be hereinafter explained. 
The motor-driven booster 20 is energized and controlled 
by an electric cable 21, the arrangement being such that 
the booster is energized only when the pilot closes the 
push-button switch 15. 
As shown in Figs. 2 and 3, each cartridge 25 for the 

machine gun has a cylindrical shell 26 that tapers to a 
reduced diameter to embrace a projectile 27. The car 
tridges 25 are interconnected by a disintegrating ammu 
nition belt 28 which comprises a series of sheet metal 
links 29, this structure being commonly employed. Each 
link 29 is provided with two loops or bands 30 which 
receive one of the cartridges 25 and is formed with a 
third central loop 31 which engages an adjacent cartridge 
of the series. In effect, each cartridge serves as a hinge 
pin for pivotally interconnecting two of the links 29. 
During operation of the gun 10, the firing mechanism 
11 automatically removes the cartridges 25 in sequence 
from the belt 28 of ammunition in the course of rapid 
fire, the individual links 29 being automatically released 
and discarded. 
The motor-driven booster 20 is constructed and ar 

ranged as next described. Secured to one side wall 33 
of the ammunition box 12, by screws 34, is a cylindrical 
end member 35, to the inner end of which is secured, by 
screws 36, one end of the cylindrical casing 37 of an 
electric motor 38. Reduced portions of the end mem 
ber 35 and the motor casing 37 support an antifriction 
bearing 39. The opposite reduced end of the motor cas 
ing 37 also carries an antifriction bearing. 40. A belt 
feeding sprocket 42, in the form of a tubular shell, is 
rotatably supported in part by the two antifriction bear 
ing 39 and 40 and is provided with longitudinally spaced 
rings 43 which are provided with alternate semicircular 
recesses 44 and teeth 45 in their peripheries (Fig. 3). 
The ammunition belt. 28 extends partly around the pe 
ripheries of the rings 43 with the shells 26 of the car 
tridges 25 engaging in the recesses 44 thereof so that upon 
rotation of the feeding sprocket 42 the rings act in the 
manner of a sprocket to feed the cartridges 25 and links 
29 upwardly through the chute 13 toward the machine 
gun 10. - - - - 

Attached to the other side wall 47 of the ammunition 
box 12 by screws. 48 is a second end member or cap 49 
which, as shown in Fig. 4, comprises an outer element 50 
in the form of an annulus, an intermediate annular 
element 5i and a cam plate 52, these elements being 
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4 
connected in coaxial relation by means of screws 53. 
Since the outer element 50 is fixed to the stationary wall 
47 of the box 12, it follows that the entire end member 
49 remains stationary. An antifriction bearing 54 is . 
mounted on the periphery of the intermediate element 
51 and rotatably supports the end of the feeding sprocket 
42, snap rings 55 being employed for retaining the drum 
axially in place. The central bearing 40 may be said to 
support the right-hand end of the electric motor 38 while 
permitting rotation of the feeding sprocket 42 with re 
spect thereto. The shaft 56 of the electric motor 38 
projects from the right-hand end of the casing 37 and is 
provided with a driving pinion 57 which is adapted to 
rotate the feeding sprocket 42 in the manner to be later 
explained. - 

The inner surface of the feeding sprocket 42 is formed 
with gear teeth providing a first orbit or ring gear ele 
ment 60. Surrounding the cam plate 52 and rotatable 
thereon is a locking ring 61 which is formed with internal 
gear teeth providing a second orbit or ring gear, element 
62. The cam plate 52 is provided on its periphery with 
a plurality of inclined recesses 64 in each of which is 
disposed a roller 65, the rollers being normally urged 
toward the shallower portions of the recesses by means of 
spring-actuated pins or plungers 66. Such an arrange 
ment of parts is common in one-way clutches but in the 
present instance these parts together provide a free-wheel 
ing locking means, it being noted that since the end 
member 49 is stationary, when the locking ring 6i is 
rotated to a slight extent in counterclockwise direction 
as viewed in Fig. 6, the rollers 65 move in the same direc 
tion in their respective recesses 64 and wedge firmly be 
tween the components 52 and 61 to lock the latter against 
rotation for the purpose to be later explained. 

Disposed between the right-hand end of the motor 
casing 37 and the cam plate 52 and surrounding the gear 
57 and shaft 56 is a cage or spider member 68 which 
comprises a pair of companion rings 69 and 79, riveted 
or otherwise secured together. At three equidistantly 
spaced points the rings 69 and 70 are provided with re 
cesses in their contiguous faces, these recesses together 
forming openings 71, across which extend pins 72. Ro 
tatable on the pins 72 are compound planetary gears 73 
each of which comprises a pair of integral or connected 
gears 74 and 75. The gears 74 are somewhat larger 
than the gears 75 and their teeth mesh with both the 
motor shaft gear or sun gear 57 and the first ring gear 
element 60. The other gears 75 mesh only with the 
teeth of the second ring gear element 62 which, as shown 
in Fig. 5, is of somewhat smaller diameter and has fewer 
teeth than the first ring gear element 60. 
The end member 49 has an inner, axial bore 78 and 

an outer counterbore 79, the right-hand end of the motor 
shaft 56 extending into the bore, as shown in Fig. 4. 
Disposed within the bore 78 and having limited rotation 
therein is an anti-rollback clutch 80 which has a flange 
81 positioned within the counterbore 79. The clutch 
80 carries three pins 82 which project from its inner face 
and on which are rotatably mounted clutch rollers 83, 
the axial holes of the rollers being somewhat larger than 
the diameters of their pins so as to allow the rollers to 
float thereon. The axial bore of the cam plate 52 is 
provided with three inclined cam surfaces 85 along which 
the rollers 83 are adapted to roll. 

It is thus seen that when shaft 56 commences to rotate 
in a clockwise direction, as viewed in Fig. 6, and which 
would occur during a retrogressive movement of the am 
munition belt, the rollers 83 are moved by a spring 88 
in the same direction along the cam Surfaces 85 so that, 
in effect, they wedge between these surfaces and the 
periphery of the motor shaft 56. The result of this action 
is to cause the further clockwise rotation of the motor 
shaft to be promptly arrested, preventing rollback for 
the purpose to be later explained. 
The coil spring 88 coacts with the anti-rollback clutch 



2,757,576 
5 

80 to produce this quick and effective anti-rotational 
feature. The spring 88 is coiled around the barrel of the 
clutch 80 inwardly of the flange 81. One end of the 
coil spring engages in a hole in the stationary intermedi 
ate annulus 51 and the other end is secured to flange 81 
by means of the end of a wire hook member 90 which 
extends through a hole in the flange 81 and engages in 
an eyelet in the end of the coil spring 88. Hook 90 is 
disposed in a groove 91 which is cut into the external 
Surface of the outer element 50. During assembly, this 
coil spring is given an initial preload under tension which 
serves to keep the parts of the inner cam mechanism in 
positive engagement at all times, thus eliminating back 
lash in the anti-rotational function. 
As will be apparent from the foregoing, when the 

motor shaft 56 is gripped by the anti-rollback rollers 
83 the shaft is prevented from rotating in a direction 
reverse to that in which it rotates to feed the ammuni 
tion belt 28 so that reverse rotation of the feeding 
Sprocket 42 and retrogressive movement of the belt are 
prevented. However, it is frequently desired to unload 
the unused ammunition from the feeding track and the 
present invention provides means whereby the motor 
shaft 56 can be released to permit reverse rotation thereof. 
This means consists of the wire hook 90 which is adapted 
to be pulled outwardly by means of a loop 92 at its end. 
Since the hook 90 is connected to the clutch 80, outward 
movement of the hook causes the clutch to be turned 
in counterclockwise direction, as viewed in Fig. 6, so that 
the anti-rollback rollers 83 are revolved in a direction 
to release the shaft 56. This permits the feeding drum 
42 to rotate in counterclockwise direction, as seen in 
Fig. 6, under the load of the ammunition belt so that the 
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latter can move downwardly into the magazine 12, it 
being understood that the electric motor 38 is at this 
time de-energized. 

It is also desirable that the booster mechanism be free 
wheeling in the direction of feed so as to facilitate charg 
ing the gun, that is, to permit passing the leading end 
of the ammunition belt upwardly through the chute 13 
and inserting it in the gun () while the belt is engaged 
by the sprocket 42 and the electric motor 38 is idle. To 
attach the ammunition belt 28 to the gun 10, the belt is 
merely threaded upwardly through the chute 13 and into 
the gun mechanism. To permit such movement of the 
belt 28, it is necessary that the sprocket drum 42 rotate 
clockwise, as viewed in Fig. 6, and this is made possible 
by the fact that the booster mechanism is free wheeling 
in the direction of normal feed. That is to say, when 
the booster motor is idle and the belt is pulled in a feed 
ing direction, the compound planetary gears 74, 75 can 
rotate on their axes and revolve around the sun gear, 
carrying the locking ring 61 and internal gear 62 with 
them in a clockwise direction as shown in Fig. 6, thereby 
causing rollers 65 to move to the right, maintaining ring 
6i in an unlocked condition. However, if during the 
threading of the belt upwardly through the chute the belt 
is inadvertently released by the gunner, reverse move 
ment of the belt is prevented by the wedging action of 
the anti-rollback rollers 83 between the cam faces 85 
and the motor shaft. 56 to check reverse or clockwise 
rotation of the latter which, in turn, prevents reverse 
rotation of the planetary gears and the feeding sprocket 42. 

It is desirable that the electric motor 38 of the booster 
mechanism 20 be de-energized following each advance of 
the ammunition belt 28 between bursts of firing. Re 
ferring to Fig. 1, the present booster mechanism may in 
clude an electric switch 95, preferably of the micro 
actuated type, which is mounted at the side of the chute 
3 in a position wherein its actuator button may be en 
gaged by a cartridge 25 or a link of the ammunition belt. 
28 when the same is flexed laterally within the chute. 
That is to say, at the completion of a feeding stroke of 
the belt 28, the upper end thereof meets with resistance. 
within the gun and the belt tends to buckle slightly in the 
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chute. This buckling movement of the belt is utilized 
to open the normally closed switch95, which is connected 
in the electric circuit for the booster motor 38, so as to 
de-energize the motor. By this means, energization of 
the booster motor 38 is permitted only when the gun 
recoil mechanism is active so that excessive buckling of 
the ammunition belt, which might result in damage to 
the belt, is avoided. 
Assuming that the feeding mechanism of the gun is 

idle, as when a cartridge is being fired or about to be 
fired, the switch 95 is open so that the booster motor 38 
is de-energized and thus the motor shaft 56 and its sun 
gear 57 are free to rotate in counterclockwise direction 
to rotate the sprocket 42 in feeding direction but pre 
vented from rotating in clockwise direction by the anti 
rollback rollers 83. The recoil mechanism of the ma 
chine gun, indicated at 11 in Fig. 1, acts in response to 
firing of a cartridge to take up the slack in the ammuni 
tion belt 28. During this straightening of the belt 28 by 
the mechanism 1 the switch 95 is permitted to close so 
that the booster motor 38 is energized to effect rotation 
of the shaft 56 and Sun gear 57 in counterclockwise di 
rection, as viewed in Figs. 5 and 6. Rotation of the driv 
ing gear 57 in counterclockwise direction causes the com 
pound planetary gears 74, 75 to rotate in clockwise di 
rection on their axes 72. As previously explained, the 
planetary gears 74 mesh with the internal gear 60 of 
the feeding sprocket 42, the other planetary gears 75 
meshing with the internal gear 62 of the locking ring 6. 
At the start of rotation of the gears 74, 75 in clockwise 
direction, these gears exert a thrust against the gear 62 
in a counterclockwise direction to cause the clutch roilers 
65 to wedge between the gear 62 and the fixed cam plate 
52. The result of this action is to cause the gears 74, 75 
to revolve in counterclockwise direction in an orbit con 
centric with the axis of the sun gear 57. This action 
causes the locking ring 61 to be promptly locked to the 
stationary cam plate 52 by the rollers 65. At this junc 
ture, the ammunition belt 28 starts its feeding motion 
upwardly through the chute 13 to the automatic gun 10 
and this is accomplished by rotating the feeding sprocket 
42 in clockwise direction as viewed in Figs. 1, 5 and 6 
(counterclockwise in Fig. 3). Since the internal gear 
62 is at this time locked against rotation, the several ro 
tating compound gears 74, 75 roll around this internal 
gear and, because the sprocket 42 and its gear 60 are 
now free to rotate, the gears 74, 75 impart rotation there 
to and this is due to the fact that in completing a full 
revolution about the sun gear 57 the gears 74 make a full 
number of revolutions about their own axes 72 plus a 
fraction of another such revolution. In other words, 
the gear 60 has a few more teeth than the now stationary 
gear 62 and the ratio between the gear 60 and the gears 
74 is such that the latter not only revolve around the 
gear 60 but, during each such revolution, advance the 
driven gear 60 through the distance of a few teeth. 
Thus the feeding sprocket 42 is rotated at a slow rate of 
speed from the electric motor 38 commensurate with the 
rate of firing of the gun 10, the ratio of speed being de 
pendent upon the relative sizes of the various gears. As 
an example, the gear 57 may have nine teeth and may 
rotate at 12,000 R. P. M., the gears 74 may have twenty 
teeth, the gears 75 seventeen teeth, the internal gear 62 
forty-eight teeth and the internal gear 60 fifty-one teeth, 
Such a gear ratio causing the feeding sprocket 42 to ro 
tate at one-seventieth the speed of the motor shaft 56, 
or 171.5 R. P. M. 

If the feeding sprocket 42 is rotated in the manner 
explained above, the ammunition belt 28 is fed thereby 
laterally and upwardly through the chute 13. By the 
arrangement of the Feduction gearing above described, 
torque of considerable magnitude is applied to the feed 
ing. Sprocket 42 to overcome frictional resistance to the 
feeding movement of the belt 28 and the gravitational 
pull thereon so that the belt is positively fed to the gun 



at the rate...of travel required to maintain rapid firing 
of the gun. The feeding of the ammunition to the gun 
may be substantially continuous, and continues until the 
movement of the belt is resisted as, for example, when 
operation of the firing mechanism.11 of the gun is dis 
continued. At this time, the advancement of the belt 
28 is checked so that rotation of the feeding sprocket 
42 is arrested. 

Substantially simultaneously with or just prior to the 
arrestment of the feeding of the belt 28, the latter tends 
to flex laterally within the chute 13 so that one of its 
links engages the actuator button of the switch 95 to open 
the same. By this action, the circuit, to the electric mo 
tor. 38, is opened to de-energize the motor. As will be 
apparent, when the rotation of the sprocket 42 is ar 
rested, and the locking ring 61 remains locked, rotation 
of the compound planetary gears 74, 75 is impossible so 
that the motor shaft 56 is immediately brought to rest. 
Immediately the shaft 56 is stopped, the anti-rollback 
rollers 83 wedge between the cam recesses 85 and the shaft 
56 whereby, to prevent reverse rotation thereof. Since 
the booster device is thus brought to rest and locked 
against reverse rotation while the ammunition belt 28 
is in its advanced position, retrogressive movement of 
the belt which would result in slackness thereof is posi 
tively prevented. Due to this provision, the imposition 
of Strain on the parts of the gun mechanism 11 or those 
of the booster device 20 is avoided and a positive con 
trol of the ammunition is assured at all times. 
... After the leading cartridge 25, advanced by the feed 
ing action explained above, is subsequently fired in the 
gun 10, the recoil resulting from such firing acts to ini 
tially draw the ammunition belt 28 upwardly. This action 
Straightens the belt by taking up any advance slack therein 
so that the actuator button of the switch 95 is released 
by the belt to effect closing of the motor circuit. Upon 
energization of the motor 38, torque developed by its 
shaft 56, is immediately transmitted through the gears 
57, 74, 75, 62 and 60 to rotate the feeding sprocket 42 
in clockwise direction (Fig. 6); so as to again feed the 
belt 28 through the distance necessary to position suc 
ceeding cartridges 25 in the gun for firing in the manner 
Previously explained. While it may appear from the 
foregoing that the ammunition belt 28 is advanced with 
a step-by-step motion... between firing of successive 
cartridges by the gun 10 and that the action of the booster 
mechanism 20 is thus intermittent, it will be readily ap 
parent that the rate of firing of such automatic guns 
is rapid and takes place before the belt can flex in the 
chute 3 sufficiently to open the switch 95 so that the 
operation of the booster mechanism is substantially con 
tinuous until the firing ceases. 

It is apparent from the foregoing that the present 
booster device functions with great precision and at a 
Speed commensurate with the operational speed of the 
gun. As pointed out, the booster feeds the ammunition 
belt only through the required distance, so that undue 
strain on the gun parts, the belt and the elements of the 
booster is avoided and it is unnecessary to employ a slip 
clutch ratchet or other equivalent means such as is com 
monly used in boosters of this general type. Moreover, 
considerable torque is applied to the feeding sprocket at 
a substantial distance from the axis of the prime mover, 
so that a smaller motor than heretofore employed for 
a like purpose can be utilized. Furthermore, the present 
booster is self-locking following advancement of the 
ammunition belt so that reverse operation and retrogres 
sive movement of the belt due to the weight thereof, which 
would result in slackness in the belt and uneven feeding 
thereof, is positively prevented and it is unnecessary to 
provide means for compensating for such reverse move 
ment of the belt. Through the use of my improved 
booster, it is possible to operate the machine gun at a 
substantially faster rate and, in addition, the booster de 
creases failures of the firing mechanism in battle. 
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... In the present improved booster mechanism the mo 
tor assembly which is directly connected to the booster 
mounting, drives a compound planetary gear train. Drive 
in the direction of feed is accomplished through the dif 
ferential of the ring gears. 60 and 62. The internal drive 
gear 60, integral with the drum 42, drives through this dif 
ferential as initial motion of the gear train, causes the 
internal orbit gear. 62 to become mechanically locked by 
the action of the free-wheeling clutch 64, 65, which is di 
rectly connected to, the booster end cap 49. The full 
torque reaction of driving the booster is delivered to 
the mounting cap 49 on the drive end by the action of 
the internal gear 62 locking to the clutch cam 52. The 
torque reaction at the motor end of the booster can be 
considered as negligible since only low motor torque is 
transmitted at this point. 
... High efficiency gearing permits reversibility of the 
gear train of the booster drum 42 in a direction opposite 
to drive. As the booster drum 42 is rotated opposite to 
the direction of drive, the two internal gears 60 and 62 
rotate together, with slight differential, and the internal 
gear 62 becomes unlocked from the free-wheeling clutch 
due to this reverse rotation. 
To accomplish "anti-rotation' of the booster under 

load conditions, the motor pinion shaft 56 is extended 
through the gear train to engage with the anti-rotation re 
lease cam rolls 83 associated with the inner cam surfaces 
85 of the anti-rollback clutch 80. Under load the mo 
tor pinion 57 would normally rotate opposite to the 
direction of drive, due to the reversibility of the gear 
train. To prevent this, the initial rotation of the motor 
pinion 57 causes the extended shaft 56 to move the rolls 
83 against the inner cam surfaces 85 and thus lock the 
motor armature. The clutch 80 is provided with the 
torsion spring 88 to assure positive engagement of the 
inner cam mechanism, thus preventing backlash in the 
booster drum. Turning the anti-rollback clutch 80 
through a small angle in a driving direction unlocks the 
motor pinion 57 and permits unloading of ammunition 
over the booster. . . 

I claim as my invention: 
1. In a booster device of the character described, the 

combination of: a tubular, rotatable sprocket member 

55 

60 

provided with a first internal gear; an electric motor dis 
posed within said sprocket member and fixedly mounted so 
that said sprocket member can rotate therearound, said 
motor having a shaft; a sun gear on said shaft and ro 
tated by said motor and disposed coaxially with said 
sprocket member; a cage member rotatable about said 
sun gear; at least one compound planetary gear rotatable 
on said cage member and including a first planetary 
gear meshing with said sun gear and said first internal 
gear, and a second planetary gear; a second internal gear 
member rotatable within said sprocket member, said sec 
ond planetary gear meshing with said second internal 
gear member; and locking means adapted to engage with 
said second internal gear member to prevent rotation 
thereof, said compound planetary gear being adapted, 
when said second internal gear is locked against rotation, 
to revolve around said second internal gear member 
and said sun gear and to thereby transmit rotation to said 
sprocket member from Said sun gear at a reduced rate 
of speed. 

2. A booster device of the character defined in claim 1 
in which said second internal gear member is formed 
integrally with a locking ring, and in which said locking 
means includes a stationary cam member disposed co 
axially of said locking ring, said cam member having 
at least one inclined recess in its periphery, and a spring 
actuated roller in said recess operable, upon rotation of 
said locking ring in one direction, to engage between 
said cam member and said locking ring so as to lock said 
second internal gear member against further rotation in 
said one direction. 

3. A booster device as defined in claim 1 in whic 
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said first planetary gear has a greater number of teeth 
than said second planetary gear and said sun gear, and 
said first internal gear has a greater number of teeth. 
than said second internal gear member. 

4. A booster device of the character defined in claim 1 
in which said second internal gear member is formed 
integrally with a locking ring, and in which said lock 
ing means includes a stationary cam member disposed co 
axially of said locking ring, said cam member having 
at least one inclined recess in its periphery, and a spring 
actuated rollier in said recess operable, upon rotation of 
said locking ring in one direction, to engage between 
said cam member and said locking ring so as to lock said 
second internal gear member against further rotation in 
said one direction, said second internal gear member being 
adapted, when rotation of said first internal gear is 
stopped, to prevent revolution of said compound plane 
tary gear around said sun gear so as to stop the rotation 
of said motor shaft. 

5. A booster device of the character defined in claim 1 
in which said second internal gear member is formed 
integrally with a locking ring, and in which said locking 
means includes a stationary cam member disposed co 
axially of said locking ring, said cam member having 
at least one inclined recess in its periphery, and a spring 
actuated roller in said recess operable, upon rotation of 
said locking ring in one direction, to engage between 
said cam member and said locking ring so as to lock 
said second internal gear member against further rota 
tion in said one direction, said second internal gear mem 
ber being adapted, when rotation of said first internal 
gear is stopped, to prevent revolution of said compound 
planetary gear around said sun gear so as to stop the 
rotation of said motor shaft, said booster device also 
including anti-rollback means operative to prevent rota 
tion of said Sun gear in reverse direction. 

6. A booster device of the character defined in claim 
1 in which said second internal gear member is formed 
integrally with a locking ring, and in which said locking 
means includes a stationary cam member disposed co 
axially of said locking ring, said cam member having at 
least one inclined recess in its periphery, and a spring 
actuated roller in said recess operable, upon rotation of 
said locking ring in one direction, to engage between 
said cam member and said locking ring so as to lock 
said second internal gear member against further rota 
tion in said one direction, said second internal gear 
member being adapted, when rotation of said first in 
serial gear is stopped, to prevent revolution of said con 
pound planetary gear around said sun gear so as to 
stop the rotation of said motor shaft, said booster de 
vice also including spring-actuated anti-rollback means 
operative to normally stop the rotation of said Sun gear 
in reverse direction. 

7. A booster device of the character defined in claim 1 
in which said second internal gear member is formed 
integrally with a locking ring, and in which said lock 
ing means includes a stationary cam member disposed co 
axially of said locking ring, said cam member having at 
least one inclined recess in its periphery, and a spring 
actuated roller in said recess operable, upon rotation of 
said locking ring in one direction, to engage between 
said can member and said locking ring so as to lock 
said second internal gear member against further rotation 
in said one direction, said second internal gear member 
being adapted, when rotation of said first internal gear 
is stopped, to prevent revolution of said compound plane 
tary gear around said sun gear So as to stop the rotation 
of said motor shaft in feeding direction, said booster 
device also including spring-actuated, clutch means en 
gageable with said motor shaft and operative to prevent 
rotation of said shaft in reverse direction. 

8. A booster device of the character defined in claim 1 
in which said second internal gear member is formed 
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means includes a stationary cam member disposed co 
axially of said locking ring, said cam member having at 
least one, inclined recess in its periphery, and a spring 
actuated roller in said recess operable, upon rotation of 
said locking ring in one direction, to engage between 
said cam member and said locking ring so as to lock 
said second internal gear member against further rota 
tion in said one direction, said second internal gear mem 
ber being adapted, when rotation of said first internal 
gear is stopped, to prevent revolution of said compound 
planetary gear around said sun gear so as to stop the ro 
tation of said motor shaft in feeding direction, said cam 
being provided with at least one eccentric clutch face on 
its interior, said booster device also including: a clutch 
member coaxial with said motor shaft and rotatable with 
respect thereto; at least one roller floatingly mounted on 
said clutch member and disposed between said motor 
shaft and said clutch face, rotation of said motor shaft 
in feeding direction serving to displace said roller along 
said eccentric clutch face to withhold said roller from 
locking engagement with said shaft; and spring means 
operative in response to stopping of said shaft, to ro 
tate said roller in a direction to cause it to wedge be 
tween said clutch face and said shaft so as to prevent 
reverse rotation of said shaft. 

9. A booster device of the character defined in claim 1 
in which said second internal gear member is formed 
integrally with a locking ring, and in which said locking 
means includes a stationary cam member disposed co 
axially of said locking ring, said cam member having at 
least one inclined recess in its periphery, and a spring 
actuated roller in said recess operable, upon rotation of 
said locking ring in one direction, to engage between Said 
cam member and said locking ring so as to lock said 
second internal gear member against further rotation in 
said one direction, said second internal gear member 
being adapted, when rotation of said first internal gear 
is stopped, to prevent revolution of said compound gear 
around said sun gear so as to stop the rotation of said 
motor shaft in feeding direction, said cam member being 
provided with at least one eccentric clutch face on its 
interior, said booster device also including: a clutch 
member coaxial with said motor shaft and rotatable with 
respect thereto; at least one roller floatingly mounted on 
said clutch member and disposed between said motor 
shaft and said clutch face, rotation of said motor shaft 
in feeding direction serving to displace said roller along 
said eccentric clutch face to withhold said roller from 
locking engagement with said shaft; a spring connected 
between said cam member and said clutch member and 
having an inherent force slightly less than the full torque 
developed by said motor shaft during normal operation 
of said booster mechanism, reduction in said torque be 
low said inherent force allowing said spring to move 
said roller into wedging engagement between said clutch 
face and said shaft so as to prevent reverse rotation of 
Said shaft; and manually controlled means for rotating 
said clutch member in a direction to release said roller 
from wedging engagement so as to allow reverse rota 
tion of said motor shaft. 

10. In a booster device adapted to feed an ammunition 
belt to the mechanism of an automatic gun, the combina 
tion of: a rotatable sprocket member adapted when ro 
tated in a feeding direction to feed said belt to the 
gun mechanism; an electric motor having a drive shaft; 
means for energizing and de-energizing said motor; a com 
pound planetary gear system between said shaft and said 
sprocket member whereby rotation of said shaft in one 
direction effects rotation of said sprocket member in said 
feeding direction at a reduced speed, said planetary gear 
system including an orbit gear and a one-way lock 
ing means normally operative to withhold said orbit gear 
from rotation so as to allow transmission of the drive 
from said shaft to said sprocket member in said feed 

integrally with a locking ring, and in which said locking 75 ing direction when said motor is energized, said plane 
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tary gear system being free wheeling in said feeding di 
rection so as to allow rotation of said sprocket member 
in said feeding direction at all times; and a one-way 
clutch means normally permitting rotation of said shaft 
in said one direction but adapted to engage said shaft, 
upon de-energization of said motor, to prevent rotation 
of said shaft in a direction reverse to said one direction. 

11. An ammunition feed booster, comprising: a rotat 
able sprocket; a driving motor having a shaft; transmis 
sion means for driving said sprocket from said shaft at 
reduced speed; a stationary cam member; clutch means 
between said sprocket and said cam member enabling 
overrunning rotation of said sprocket in a feed direc 
tion; and clutch means between said shaft and said cam 
member enabling rotation of said shaft in a feeding 
direction, but opposing its rotation in a reversed direc 
tion. 

12. An ammunition feed booster, comprising: a rotat 
able sprocket; a driving motor having a shaft; a differ 
ential planetary transmission driven from said shaft and 
including first and second rotatably mounted orbit mem 
bers, one of said members being connected with said 
sprocket and initially being held against rotation by the 
load on said sprocket, whereupon rotational movement 
is transmitted to said other orbit member from said 
shaft; and means activated by the initial movement of 
said other member for locking it against continued move 
ment in the same direction, whereupon rotational move 
ment is now transmitted to said one of said members 
to drive the sprocket. 

13. An ammunition feed booster, comprising: a ro 
tatable sprocket; a driving motor having a shaft; a sta 
tionary member; transmission means for driving said 
Sprocket from said shaft at reduced speed including a 
first clutch member supported for movement to clutched 
and non-clutched positions with respect to said stationary 
member, and in the non-clutched position enabling over 
running rotation of said sprocket in a feeding direction; 
a Second clutch with a roller engaging said shaft, said 
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roller being supported for movement to clutched and 
non-clutched positions with respect to said stationary 
member, said second clutch roller being actuatable to 
non-clutched position in response to rotation of said shaft 
in a feeding direction; and means normally biasing said 
clutch roller to a clutched position in which reversed 
rotation of said shaft is opposed. 

14. An ammunition feed booster, comprising: a ro 
tatable sprocket; a driving motor having a shaft; a sta 
tionary member; transmission means for driving said 
sprocket from said shaft at reduced speed including a 
first clutch member supported for movement to clutched 
and non-clutched positions with respect to said station 
ary member, and in the non-clutched position enabling 
over-running rotation of said sprocket in a feeding di 
rection; a second clutch with a roller engaging said shaft, 
Said roller being supported for movement to clutched and 
non-clutched positions with respect to said stationary 
member, said second clutch roller being actuatable to non 
clutched position in response to rotation of said shaft in 
a feeding direction; means normally biasing said clutch 
roller to a clutched position in which reversed rotation 
of Said shaft is opposed; and manually operable means 
for moving said roller to non-clutched position inde 
pendently of the shaft rotation. 
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