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1. 
The present inventigin relates to ordnance in 

stallations in general and is more particularly con 
cerned with improvements in the operation of 
amnaunition booster Systems So that the feeding of 
ammunition to an automatic gun may be accu 
rately. Synchronized with the gun operating cycle. 

Heretofore, the attainment of free and unin 
terrupted gun firing operations has been exceed 
ingly difficult in the cases where a booster device 
existS in the ammunition feed system. There are 
a number of reasons why these ainmunition boost 
er Systems have failed to overconne the objection 
able characteristics prevailing, a principal objec 
tion being that the booster device has been per 
mitted to function in the system as an independ 
ent and uncontolled agency thereby allowing the 
device to overfeed ammunition or to continue the 
feed when the gun has stopped firing. It has been 
fouind that the belt loads on the booster device 
are not Sufficient to bring the device to a rapid 
stop since the inertia, effects of the belt moving 
at high speed produce a detrimental over-run or 
coast. Consequently the rounds of ammunition 
actually pile up in the chute between the booster 
and gun and produce a jam impoSSible for the 
gun to break. 
According to the present invention the System 

of boosting an ammunition belt toward the gun 
has been greatly improved, so much. So that am 
munition can not be caused to pile up or jam 
in the chute and thus produce or contribute to 
faulty gun Operation. The improved booster Sys 
ten may be adapted for any arrangerinent of gun 
and remotely positioned ammunition case or 
magazine. In general, the present invention pro 
Wides a simple and positive control for the am 
munition booster device So that the action of the 
booster device is made to synchronize with and 
become a function of the gun operation thereby 
preventing the occurrence of chute jams, over 
feed to the gun and objectionable ammunition 
belt drag loads on the gun feeding mechanism. 
The invention has as its principal object the 

provision of a Synchronized ammunition booster 
System for automatic guns So that operational 
failure of the guns will be minimized or substan 
tially eliminated. 

It is an object to provide an ammunition booster 
control system which shall be rendered initially 
operative through the gun trigger System and 
which shall thereafter function to supply ann 
munition to the gun at a rate just sufficient to 
assure normal gun action. - 

Still a further object of this invention is to 
provide an ammunition booster System particular 
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2 
ly suitable for use in aircraft, and to utilize the 
booster for moving belted ammunition to an auto 
matic gun from a remotely located magazine, 
thereby reducing the ammunition drag load on 
the gun, and especially the diag load developed 
during accelerated maneuvers of the aircraft. 
An object of the invention is to provide a con 

trol device for altering the operation of the Syn 
chronized booster System during the periods when 
gravitational accelerations developed by the gun 
carrier's space movements produce forces suffi 
cient to impede the free functioning of the Syn 
chronized System whereby the impedance may be 
overcome by the control device to permit con 
tinuous and free operation of the booster System. 
Another object is to provide a control device of 

the noted character which is directly and adjust 
ably responsive to centrifugal and gravitational 
forces for its operation and to relate the device 
With an electric power booster motor control 
Switch in a manner causing the Switch to have 
a control phase for synchronizing other parts of 
the systern or to cut off said Switch thereby elimi 
nating Synchronized action in the System. 
A further object resides in the form and con 

struction of the controlling device to facilitate its 
asseinoy and to give assurance of reliable opera 
tion, there being included provisions for making 
adjustments to provide a selective range of opera 
tion. 
These and other objects will be set forth in 

greater detail in the following description relat 
ing to the accompanying drawings, in which: 

Figure 1 is a fragmentary view, in perspective, 
of the anna unition booster unit and controlling 
System, certain portions of the structure being 
broken away for clarity, 
Figure 2 is an end elevation of a typical auto 

matic gun wherein certain details of the irecoil 
type ammunition feed mechanism of the gun 
have been shown in a schematic manner as will 
appear presently, 

Figures 3 and 4 illustrate, Schematically, Suc 
cessive positional phases of operation of the con 
trol mechanism associated with the ammunition 
booster unit, 

Figure 5 is an electrical wiring circuit Which 
may be incorporated in the control System for the 
ammunition booster unit, 

Figure 6 is a side elevational view of a modified 
control device shown in operative position (full 
line) and in non-operative position (dotted line), 
certain portions being cut away to show details, 

Figure: is a partial detailed plan view from 
the under side of the control device of Figure 6. 
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Figure 8 is a detailed sectional elevation at line 
8-8 of Figure 6 and 

Figure 9 is a general view in perspective of an 
automatic gun and turret installation in an air 
craft indicated in outline only, the particular 
features, details of construction and assembly 
of the present invention being clearly emphasized 
in other ViewS. 

Specifically, the booster organization (Figure 
1) includes a rotary drum having a pair of 
axially spaced sprocket members mounted 
thereon for rotation with the drum. A typical 
sprocket is shown clearly in Figures 3, 4 and 6. 
an electric motor 2 (Figure 5) and driving Con 
nections (not shown) are housed internally of 
the drum & While the drum and Sprocket unit 
is rotatably carried in a housing structure 3 
as shown. The Sprocket members (Only One 
being shown) are formed with tooth elements 4 
(Figures 3 and 4) suitably Spaced to receive Suic 
cessive shell cases 5 of the ammunition belt. 
The beit is made up of the shells 5 linked togeth 
er by the usual and well-known separate looped 
elements 6 which encircle the shell cases. This 
belt arrangeinent conforms to conventional prac 
tices and furtheir description is believed unneces 
Saly. 
The belted rounds of ammunition are placed 

initially in a container or magazine 29 Such that 
the belt may be led out of the magazine at the 
Zone 2 and into the path of travel of the booster 
sprockets where it is positioned in engagement 
with the sprocket teeth elements A. The am 
munition belt is then directed through a sheet 
metal or other rigid type chute structure 22 ex 
tending along the top Surface of the magazine and 
in the direction of the gun 23. The rigid chute 
structure 22 may extend the full distance to the 
gun 23 or it may be terminated at any desired 
point whereupon a flexible type chute structure 
(not shown) can be used to direct and confine 
the belt over the remaining distance to the gun. 
One practice is to employ a rigid chute which 
extends to within approximately twenty to tWen 
ty-five rounds of ammunition from the gun and 
to insert a flexible chute means over the remain 
ing span. This allows considerable unrestrained 
movement of the gun for purposes of aiming at 
a rapidly moving target, such as a hostile air 
plane. Moreover, the rigid chute portion reduces 
the build-up of drag loads on the gun and pro 
duces definite improvement in the ability of the 
gun feed mechanism to draw in the belted shells 
positioned in the chute. 
The feed mechanism (Figure 2) associated With 

and forming a part of the gun 23 is positioned 
in the feed chamber 24 and comprises a feed 
pawl 25 pivotally mounted on a reciprocating 
cross-head or slide block 26 which is, in turn, 
moved by an oscillating member 2 forming a 
part of the gun recoil unit (not shown). The 
feed pawl 25 is spring urged into positive en 
gagement with the shell cases as shown SO that 
as the driving member 27 moves slide block 26 
to the right, as viewed in Figure 2, the ammuni 
tion belt is drawn into the chamber 24 and the 
empty belt link 6 ejected at the opposite side 
from the ammunition feed side. The Stroke of 
the slide block 25 is just sufficient to advance 
each round of ammunition to the midpoint of 
the chamber where it may be withdrawn from 
the link and moved into the gun breech. The 
return movement of pawl 25 momentarily re 
leases the ammunition belt and therefore a Stop 
pawl 28 is provided to prevent the belt from back 

0. 

5 

20 

25 

30 

35 

40 

SO 

55 

60 

85 

70 

s 

4. 
ing out of the feed chamber. The gun feed 
mechanism just described conforms to conven 
tional practice and under normal conditions is 
sufficiently powerful to draw the ammunition belt 
into the gun directly from the magazine. A nor 
mal condition preSupposes that the magazine Will 
be placed near the gun and on approximately the 
same level so that the Weight of the belt and 
shell cases will not impose too great a load or 
drag On the feed mechanism of the gun. 

However, there are many gun installations and 
arrangements. Where it is impossible or imprac 
tical to place the ammunition magazine in a posi 
tion Suitable for minimizing the belt loads on 
the gun. A typical arrangement in this latter 
category is the turrent gun (Figure 9) wherein 
the gun is flexibly mounted at the upper portion 
of the turret structure and the magazine is posi 
tioned near the floor of the turret and consid 
erably below the level of the gun feed chambel', 
In this latter case it is the practice to provide 
a booster device, usually of electrical type, at 
Some point in the line of travel of the ammuni 
tion belt. The purpose of the booster device is 
to reduce the ammunition belt load on the gun 
by applying an extra push or boost So that the 
net load imposed upon and experienced by the 
gun feed mechanism is maintained within per 
missible limits. If the ammunition belt drag 
load is adjusted properly, the flow or movement 
of Shells toward the gun can be facilitated and 
positive gun operation assured. 
One form and arrangement of the synchronized 

booster control System is illustrated in the draw 
ing as an electrically operated booster unit related 
With the electric circuit (Figure 5), this circuit 
being controlled by a Switch element movable 
With the gun trigger indicated diagrammatically 
at 29. The power line 39 for the motor 2, the 
latter being housed in booster drum fo, is led to 
a terminal block 3 (Figure 1) which is secured 
to a sheet metal bracket 32 carried on the booster 
Supporting structure 3. The terminal block is 
provided with a series of cable connector posts, 
postS 33 and 34 being selected for the power input 
line 3. Froin terminal block posts 34, 35 and 
36 three lines 37, 38 and 39 connect with the 
motor 2 and are arranged to provide current 
for operating the motor forwardly or reversely. 
The direction of motor rotation is directly con 
trolled by a single pole, double throw Snap switch 
40 mounted on the Structure 3 and having circuit 
connections i, 42 and 43 with the respective 
terminal block posts 33, 35 and A4. A resistance 
unit or coil 45 housed in member 38 and carried 
on supporting elements 4 Secured to the bracket 
32 is suitably connected to terminal posts 36 
and 44 by Short leads 43 and 9 SO as to be posi 
tioned in the motor circuit and on the reversing 
side thereof. The motor 2 (Figure 5) is pro 
vided with a field coil 50 for forward rotation 
(clockwise when viewed from Figure 1) and a 
reversely wound field coil 5 for reverse rotation 
(counter-clockwise when viewed from Figure 1). 
Full line current is applied to the field coil. 5t 
through lines 3 and 38, while the field coil 5 
is connected in Series with the resistance unit 45 
So that a reduced line current is available for 
reverse rotation. 
The means for controlling the operation of the 

motor 2 and its direction of rotation in accord 
ance With the firing cycle of the automatic gun 
23 is the snap switch 42. This switch comprises 
(Figures 3, 4 and 5) a central contact arm 55 
Which is forced to assume either of tWO positions 
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by means of a resilient operating arm 56 and a 
co-acting toggle spring 5. The spring 5 is car 
ried between the SWitch arm 55 and operating 
arm 56 and is capable of a SSunning the positions 
shown in Figures 3 and 4 whereby the arm 55 
is forced to move with considerable snap in a di 
rection opposite to the movement of arm 56. To 
either side of the contact arm 55 are fixedly 
positioned cooperating arms 58 and 59 whereby 
upon movement of the contact arm 55 a complete 
electrical circuit is made through the motor field 
coils 5) and 5, respectively. The arm 55 is 
provided with a silver or other suitable double 
faced contact point 68, as shown, while the arms 
58 and 59 are provided with similar contact points 
6- and 83 respectively. The several Switch arms 
55, 58 and 53 are mounted between a series of 
insulating blocks 63 and Secured in assembly by 
suitable bolts 64, all as clearly shown. 

Referring again to Figures 1, 3 and 4, it will 
be observed that Snap switch 40 is mounted, by 
means of a suitable bracket 53, on the booster 

2 

motor supporting and housing structure 3 at the 
end wall thereof and in a position Overlying the 
line of travel of the belted cartridge cases 5. 
More specifically the switch is positioned near 
the base portion of the shells where the Spring 
leaf type operating arm 56 can be arranged in its 
most advantageous position closely adjacent the 
shell cases. The outer end of arm 56 is provided 
with a roller element 65 and roller mounting fork 
66, the arrangement being such that the roiler 
65 projects into the path of travel of each shell 
case. As a consequence, operating arm 56 is made 
to move away from and toward the shells as each 
thereof moves under and away from the roller 65. 
The arm 56 is given an initial set or is placed in 
an initial position which urges the roller 65 into 
the path of the ammunition belt shells thereby 
assuring that the roller will always be in rolling 
contact with the shell cases and will move into 
the spaces or depressions between the shell cases. 
For the purpose of further discussion the term 
“crest' will be understood to refer to the position 
of roller 65 when riding upon the shell case at 
the point of maximum rise or lift of the roller and 
associated arm. The terms “depression' or "val 
ley' shall be taken to refer to the position of the 
roller 65 when it rides down between adjacent 
shell cases with the resulting greatest possible fall. 
For example a “crest' position is shown in Figures 
1 and 4, while the “depression' is shown in Fig 
ure 3. 
In operation, the switch or trigger member 29 

(Figure 5) is closed only when it is desired to fire 
the gun. The resulting recoil action of the gun 
will initiate, a forward, step-by-step or jerky 
movement of the ammunition belt. This inter 
mittent belt advance is necessarily established 
by the reciprocatory gun feed mechanism and it 
will always be present in the System. In prior 
boosted ammunition feed systems, the booster unit 
or device is a continuously operating agency which 
has no coordinated relation with the action of 
the gun. However, with the present System of 
assisted ammunition feed the booster device is 
made to synchronize. its operation. With the gun 
action. This synchronized feed is accomplished 
by timing the action of the Snap switch 40 With 
the intermittent action of the gun and also by 
placing this switch in direct control of the booster 
driving motor. The result is that Switch 40 Will 
cause booster motor to operate forwardly and re 
versely in alternating cycles which are exactly or 
substantially equal to the gun operating cycles. 
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Referring to Figures 1 and 4, it will be observed 

that one possible initial position of the operating 
arm 56 of switch 40 is on the crest of a shell-case 
45. If at this time the gun is fired, closure of 
trigger Switch 29 (Figure 5) will energize the 
bOoster motor as follows: Current will flow from 
line 30 through terminal 34, line 37, motor field 
coil 50, return line 38, terminal 35, line 42, Switch 
contacts 6 and 6t), line 4 to terminal 33 and 
then back into the power line 30 through trigger 
SWitch 29. Motor f2 will immediately rotate 
clockwise (as viewed in Figure 1) and feed the 
ammunition toward the gun. 23. The rotation 
of motor 2 Will cause sprocket to move the 
shell out of a crest position and thereby permit 
the roller 55 and arm 56 to approach the position 
of depression which is between two adjacent shells 
(Figure 3). At Some preselected point in the fall 
of the roller 65, Switch arm 55 will be Snapped 
over to a position where contacts 60 and 62 are 
closed. In this position, the motor reversing field 
coil 5 is energized as follows: Current flows from 
line 3 through terminal 34, line 3i, field coil 5, 
return line 39, terminal 3S, line 38, resistor coil 45, 
line 49, terminal Ali, SWitch line 43, contacts 62 
and 63, switch line A, terminal 33 and back to 
the power line 3 through trigger switch 29. The 
tendency of the motor will be to rotate counter 
clockwise (as viewed in Figure 1) thereby exert 
ing an influence to return the roller 65 to its crest 
position on the same shell case, as before. If the 
time intervals for power reversal are equal to 
power forward time intervals the motor will sim 
ply oscillate between the same crest and depres 
sion positions and no forward movement of the 
ammunition can take place. 
Forward movement or progressive feeding of 

the ammunition belt is accomplished by properly 
timing and correlating the position of the Snap 
switch roller 65 and the current Strength in each 
of the motor field coils 5 and 5. The booster 
motor is generally rated at a speed of approxi 
mately 10,000 to 12,0000 R. P. M. on 24 volts di 
rect current, but is equipped with a suitable gear 
reduction (not shown) so that the belt engaging 
sprockets rotate at the considerably reduced Speed 
of approximately 90 to 110 R. P. M. It is obvious 
that when full line voltage is thrown on the motor 
the sprockets will come up to Speed almost in 
stantly and for purposes of this discussion it will 
be so considered. Therefore, the electrical SyS 
tem for the booster motor is arranged to Supply 
full line current when the snap switch 48 is in the 
forward running position (Figure 4) Which cor 
responds to a full rise or crest position. Also full 
line current is maintained over a Substantial, de 
viation to either side of this. Crest. On the other 
hand the power reverse cycle for the motor 2 
has been modified to an extent Sufficient only 
momentarily to reverse the current Supply under 
normal operating conditions and With the roller 
65 in a closely defined depressed Zone. Further 
more, the tendency for the motor to reverse its 
rotation has been considerably dampened by the 
insertion of resistor 45 in series with the reversing 
field coil 5. This resistor acts to reduce the line 
voltage thrown on the motor and hence cuts down 
the rapidity of motor reverse speed pick up. This 
latter action is generally referred to as "plugging' 
which means that by reversing the current the 
motor is effectively electrically braked for quick 
stoppage. 
In this way an oscillating notion is imparted 

to the ammunition belt which motion can be 
is made to coincide with the gun feed motion for 
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assuring a positive and regulated flow of car 
tridges into the gun. The fact that full line cur 
rent is made available for the belt feed cycle 
and reduced line current for the belt reverse cycle 
makes it entirely possible to carry the belt of 
ammunition over the periods of depression of 
the switch roller 65 and into the following crest 
periods or roller rise. This carry-over result ob 
tains due to the powerful thrust of the motor 
in the feed direction and the relatively Weak 
thrust developed in the reversing direction. Con 
bined with this electrical circuit arrangement is 
the control switch 40 which is positioned with 
respect to the cartridge cases or shellis 5 for 
maintaining the roller element 65 in its power 
on phase position during a time interval approxi 
mately three to four times the interval of roller 
phase position for power reverse. Thus the con 
tact elements 60-6 are maintained in circuit 
make position for a longer time than for the 
period of circuit make position of reverse cur 
rent contact elements 68-62. 

It is also to be noted that the system operation 
thus far described takes place only during the 
periods of gun firing action and While it is pos 
Sible for the ammunition belt to move forward 
in the chute without stoppage. When, however, 
an obstruction develops the forward progress of 
the belt batWeen the booster unit and gun feed 
chamber is brought to a standstill and the booster 
motor, if not stopped, is slowed down consider 
ably. This slowing down result permits the roiler 
65 a proportionately longer periC3 of time or 
"dwell' in the depressed phase and thus increases 
the plugging effect on the motor. The final result 
is that the motor will simply osciliate or rock 
back and forth without actually feeding the ann 
munition. As long as the trigger Switch 29 is 
depressed the motor oscillation or rocking will 
continue and the ammunition belt will be jerked 
back and forth With no actual forward progreSS. 
It should be obvious by how that any obstruction 
which may occur either in the chute structure 
between the booster device and the gun feed 
chamber or in the gun itself will slow down the 
booster motor and cause the Switch (3) to altel' 
the power on-power reverse cycles sufficiently to 
prevent any further forward progress of the belt. 
When the above described control Syster is 

applied to a turret gun installation 38 Such as 
that generally indicated in connection. With the 
aircraft 63 in Figure 9 it frequently happens that 
the gun ceases to function properly during violent 
or accelerated fight maneuvers. The cause of 
this is attributed to induced gravitional forces, 
usually referred to as 'G' effects. After repeated 
tests it has been determined that for acceleration 
forces of approximately 3 G or less the first de 
scribed control Sytsem will be adequate to main 
tain proper gun action. For Values of approxi 
mately 3 G or greater the control system is ren 
dered inoperative for continuing the flow of am 
munition toward the gun. Therefore, a modified 
control of the type hereinafter to be described 
Will introduce a control means competent to re 
Spond to and measure the G effects and adjust 
the electric circuit control switch 0 accordingly. 
Normally this means is maintained inoperative 
and Switch 40 continues to rise and fall as noted, 
but when the acceleration forces reach or exceed 
Substantially 3 G's the Switch control means op 
erates to hold the Switch arm 56 in the power 
On or Crest position (Figure 4) and the booster 
motor is free to feed ammunition continuously. 
By So doing, the full power of the booster motor 
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is available to force the rounds of ammunition 
through the chute at the time When the rubbing 
friction therebetWeen tends to retard or hamper 
the movement of ammunition toward the gun. 
With reference to Figures 6, 7 and 8, the Snap 

Switch 40 is provided With a small U-shaped 
bracket 75 secured to the Switch block by means 
of bolts 64 to provide a fixed mount for the switch 
controller member i8, the controller member be 
ing pivotally carried on this bracket by means of 
pivot pins 79 loosely carried in the bracket and 
peened into the side Walls of the member 78 as 
clearly shown in Figure 8. The assembly may 
be mounted in any convenient manner to a fixed 
structure as the bracket 53. The member 78, 
which is freely pivotally carried on the bracket 
75, is formed into a channel configuration and is 
further provided with spaced and longitudinally 
extending arms 3 as an integral and continuous 
part of the Side walls. Each of the arms 8 is 
bent in Wardly an amount Suficient to bring the 
in turned finger portion 82 under the Switch arm 
56 when observed in plan view (Figure 7). Thus 
When the member 8 pivots counterclockwise 
about the pins 79 (Figure 6) the finger elements 
82 (dotted line position) contact the arm 56 at 
either side and interfere with the normal oscil 
lating motion thereof under the influence of the 
rounds of ammunition. 
Gravitational influence on member 8 is devel 

oped by an adjustable mass 83 mounted at the 
lower end of this nember and Secured thereto 
by means of a bolt, 84 which is positioned in a 
longitudinal slot 65 and held in adjusted position 
by the nut 86. The slot 85 is formed in the base 
plate 8 of the channel member as shown in 
Figure 7. The naSS 83 consists of a cup member 
88 filled with lead or other material 89 which 
Will permit high Weight concentration in the 
relatively Small Space provided. Lead is preferred 
because of its unit weight nad because it is easily 
handled. Further, the lead may be poured into 
the cup when molten so as to fill the slot in 
the bolt head and act as the means to prevent 
bolt rotation when making positional adjust 
ments of the naSS 83. 
The neans for 'etaining the member 8 in the 

inoperative (full line) position as shown in Fig 
ure 6 and to oppose the action of the mass 83 
Under the effects of gravitational forces coin 
prises a resilient member or coil spring 35 which 
at One end is Soldered or otherwise secured to a 
Small plate 9i, the latter element being retained 
in position under the head of bolt G4 (Figure 7). 
The opposite end of this spring S is adapted to 
fit loosely over the upset head of a retaining 
rivet S2 positioned in the base plate 33 of the 
channel member 8. Other spring retainer means 
Such as a Cup or receSS formed in plate 33 may 
he provided for this same purpose. 
The above described Switch control members 

and its Several parts and elements is easily fabri 
cated and can be made as substantial and rugged 
as the conditions require. Some saving in weight 
can be effected by cutting away a portion of the 
Channel base between the sections 8 and 93, the 
resulting aperture 94 will then provide the nec 
eSSary acceSS to the terminals of the switch block 
for the electrical wires (not shown) running be 
tween this switch and the remainder of the elec 
trical System. 
The control member 78 is adapted to respond 

to induced gravitational forces and in so doing 
the action thereof is transmitted to the oscillat 
ing Switch arm 56 through the inturned finger. 
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elements 82 to move the roller: 65 out of the line 
of travel of the rounds of ammunition. As be 
fore noted. When this control mechanism is ap 
plied to aircraft gun installations (Figure. 9) 
the initial setting for the mass 83 and the strength 
of Spring 9 should be arranged to maintain the 
member 8 in its inoperative position for gravi 
tational forces of values up to substantially 3 G 
and to permit the member to pivot into switch 
interrupting position for forces of 3G and greater. 
In One test installation it was found that faulty 
gun firing action developed when the gravita 
tional force was about 3. G. Not ai installations 
will be so affected that a setting of the mass 33 
may be made for 3G effects alone without regard 
to other factors. A few tests will. Soon indicate 
at what G. value or range of G. ValueS faulty guin 
action develops and an adjustment can he made 
accordingly. Each nei installation, however, 
must be considered separately so that the ful 
sensitivity and action of the device can be real 
ized. The position of the switch SS relative to 
the path of travel of the ammunition belt, the 
direction and magnitude of calculated or ex 
pected gravitational influences and certain other 
factors shall all be directly determinative of the 
desired location and arrangement hereof and of 
the Spring constant and mass values and Settings 
to be made. 

Obviously other system arrangements may be 
made or will suggest themselves after a study of 
the control system above described and certain 
structural modifications and changes will come 
to mind, but it is the air hereof to cover all Such 
variations aScoriae Within the Scope of the claims 
appearing below. 
What is claimed is: 
1. A System for controlling the movement of 

an ammunition belt toward a machine gun hay 
ing recoil operated means for initiating the ad 
Vance of the belt in a CCordance with its firing 
cycle, said Systern comprising a reversible elec 
tric motor, a Source of electrical current and a 
circuit including said motor, nineas driven by 
said motor for moving the ammunition belt to 
Ward said machine gun, means disposed in Said 
electrical circuit and responsive to the move 
ment of said ammunition belt for conditioning 
the motor for forward and reverse impulses in 
cycles synchronized substantially with the oper 
atting cycle of said recoil operated means, and a 
gun trigger in said electrical circuit for compiet 
ing the circuit between said notor and current 
source upon initiation of guin firing. 

2. A system for regulating the feed nove; ent 
of belted cartridges toward a nachine gun hay 
ing recoil operated means adapted to estabilisin a 
cyclic advance of the cartridges, and a cartridge 
magazine remote from the nachine gun, said 
System comprising power operated means for 
feeding or retarding tie-joelted cartridges in their 
movement from said inagazine, and regulating 
means for cycling the power operated means to 
feed or retard the beited cartridges in accordance 
with the machine gun recoil cycle, Said regulating 
means including an element arranged to have 
contact with the belied cartridges as the Same 
move toward the machine gun aid OScillate be 
tween a crest and a depieSSed position. Whereby 
said regulating means, is rendered effective to 
cycle Saidpower operated neans, 

3. A system for regulating the feed movement 
of belted cartridges toward a machine gun having 
recoil operated means adapted to establish a 
cyclic advance of the cartridges, and a cartridge 
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magazine remote from the machine gun, said sys 
ten comprising power operated means of electri 
cally reversible type for feeding or retarding the 
belted cartridges in their movement from Said 
magazine, a Source of electrical power for said 
power Operated means, and regulating ineans for 
reversing the power for the power operated means 
to feed and retard the heted cart;idges in cycles 
in accordance with the machinegui recoil cycle, 
Said regulating means including an element ar 
ranged to have contact With the belted cartridges 
as the same move toward the machine gun and 
OScillate between a crest and a depressed position 
Whereby Said regulating means is rendered effec 
tive to cycle Said power operated means. 

4. A System for feeding belted ammunition into 
an automatic gun which may be mounted on a 
highly maneuverable body Such as an aircraft 
or the like the gun having means for advancing 
ther belted ammunition thereinto in accordance 
with its firing cycle, comprising motor operated 
means for moving the belted ammunition toward 
the gun, control means normally operable inter 
mittently for interrupting such operation of said 
motor operated means Substantially in Synchro 
nization with movement of the ammunition by 
Said advancing means, and means Sensitive and 
novable in response to high acceleration of the 
entire System connected to Said control means to 
override Same upon movement of the acceleration 
responsive means, to energize said motor oper 
ated means for Continuous operation in an ami 
munition advancing direction. 

5. A System for feeding a cartridge belt into 
an automatic gun of highly mobile type having 
means actuated by the automatic gun for mov 
ing the cartridge belt into the same in accord 
ance with its firing cycle, comprising a reversible 
electric motor, means driven by said motor and 
engageable with the cartridge belt for moving 
the Same, a motor reversing Switch for determin 
ing the direction of rotation of said reversible mo 
tor including an operating element extending in 
to the path of movement of the cartridges such 

is that successive cartridges will engage and cause 
Said element to rise and fall, the rise and fall of 
said element being effective to operate said re 
versing switch to forward and reversing positions 
respectively in Substantial Synchronism with the 
operating cycle of Said gun actuated means for 
moving the cartridge belt, and means responsive 
to a predetermined gravitational influence as a 
result of accelerated movement of the nobile au 
tomatic gun for moving said operating element to 
its raised position whereby said electric motor is 
conditioned for gontinuous forward rotation. 

6. A system for feeding a belt of cartridges into 
an automatic gun which has means operated 
thereby for moving the cartridges thereinto as 
required by the gunfiring cycle, said system com 
prising: reversible motor driven means for apply 
ing to the belt alternating forward impulses to 
move the belt toward the gun and reverse im 
pulses, with the forward impulses of greater in 
tensity than the reverse impulses, and means for 
controlling the application of Said impulses to the 
belt in timed relation to the movement of car 
tridges past said motor driven means. 

7. A System for feeding a belt of cartridges into 
an automatic gun, said System comprising re 
versible drive means for applying to the belt al 
ternating forward impulses to move the beit 
toward the gun and reverse impulses, and means 
for controlling the application of Said impulses 
to the belt in timed relation to the movement of 



2,541,580 
1. 

cartridges past Said drive means and with the 
forward impulses of greater magnitude than the 
reverse impulses. 

8. A system for feeding a belt of cartridges into 
an automatic gun, Said system comprising re 
versible drive means for applying to the belt al 
ternating forward impulses to move the belt; 
toward the gun and reverse impulses, with the 
forward impulses of greater intensity than the 
reverse impulses, and means for controlling the 
application of Said impulses to the belt in timed 
relation to the movement of cartridges past said 
drive means and with the forward impulses of 
longer duration than the reverse impulses. 

9. A System for feeding a train of cartridges 
into an automatic gun that is provided with 
means for receiving cartridges in timed relation 
to the gun firing cycle, said system comprising: 
reversible drive means for applying to said train 
alternating forward impulses to move the train 
toWard the gun and reverse impulses, and means 
for Controlling the application of said impulses 
to the train with the forward impulses of greater 
magnitude than the reverse impulses and in 
timed relation to the movement of cartridges past 
Said motor drive means to move the train toward 
the gun in accordance with said firing cycle. 

10. In a System for feeding a train of cartridges 
into an automatic gun, reversible drive means 
for applying to said train alternating forward 
impulses to move the train toward the gun and 
reverse impulses, a member for following the car 
tridges for movement thereby in timed relation to 
the passage of individual cartridges past the drive 
means, and means operated by said member for 
controlling the application of said impulses to 
the train with the forward impulses of greater 
magnitude than the reverse impulses. 

11. In a System for feeding a belt of cartridges 
into an automatic gun as required by the gun 
firing cycle, drive means for the belt including a 
reversible motor for applying to the belt alter 
nating forward impulses to move the belt toward 
the gun and reverse impulses, means for causing 
the reverse impulses to be of less intensity than 
the forward impulses, and a reversing switch asso 
ciated with the motor for controlling the appli 
cation of Said impulses to the belt in timed rela 
tion to the movement of cartridges past said 
drive means. 

12. In a System for feeding a belt of cartridges 
into an automatic gun as required by the gunfir 
ing cycle, drive means for the belt including a 
reversible motor for applying to the belt alter 
nating forward impulses to move the belt toward 
the gun and reverse impulses, means for Causing 
the reverse impulses to be of less intensity than 
the forward impulses, a member for following 
the cartridges for movement thereby in timed 
relation to the passage of individual cartridges 
past the drive means, and a reversing switch oper 
ated by Said member for controlling the applica 
tion of Said impulses to the belt. 

13. In a System for feeding a belt of cartridges 
into an automatic gun as required by the gun 
firing cycle, drive means for the belt including a 
reversible motor for applying to the belt alter 
nating forward impulses to move the belt toward 
the gun and reverse impulses, means for caus 
ing the reverse impulses to be of less intensity 
than the forward impulses, a member for fol 
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lowing the cartridges for movement thereby in 
timed relation to the passage of individual car 
tridges past the drive means, a reversing switch 
Operated by said member for controlling the 
Inotor, and Snap action means connecting said 
member to the switch for holding the latter in 
for Ward or reverse positions. 

14. In a System for feeding a belt of cartridges 
into an automatic gun as required by the gun 
firing cycle, drive means for the belt including a 
reversible motor for applying to the belt alter 
nating forward impulses to move the belt toward 
the gun and reverse impulses, means for causing 
the reverse impulses to be of less intensity than 
the forward impulses, a member for following 
the cartridges for movement thereby in timed 
relation to the passage of individual cartridges 
past the drive means, a reversing switch operated 
by Said member for controlling the motor, and 
Snap action means connecting said member to 
the switch for holding the latter in forward or 
reverse positions, said Snap action means being 
arranged to hold the switch in forward position 
during a greater portion of belt travel than in 
reverse position thereof. 

15. In a System for feeding a belt of cartridges 
into an automatic gun, reversible drive means 
for applying to the belt alternating forward 
impulses to move the belt toward the gun and 
reverse impulses, means for controlling the 
application of Said alternating impulses to the 
belt in timed relation to the movement of car 
tridges past said drive means and with the for 
Ward impulses of greater magnitude than the 
reverSe inpulses, and means responsive to 
acceleration of the System of predetermined 
degree for causing the drive means to apply a 
continuous forward driving force to the belt, 

16. In a System for feeding a belt of cartridges 
into an automatic gun mounted upon a nobile 
Support, reversible drive means for applying 
alternating forward impulses to move the belt 
toward the gun and reverse impulses, means for 
Controlling the drive means to effect the alternate 
application of forward and reverse impulses to 
the belt with the forward impulses of greater 
magnitude than the reverse impulses, and means 
responsive to acceleration of the said support 
of predetermined degree to cause the drive means 
to apply a continuous forward driving force to 
the belt. 

EDWARD. J. MEYER. 
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