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This invention relates to ordnance, and more 
particularly to automatic fire control means for 
use in connection with adjustable aim gun bat 
teries whereby to prevent shooting at non-hostile 
objects such as portions of the battery mounting 
vehicle or the like when the direction of gun aim 
at a moving target intercepts the positions thereof. 
One of the objects of the invention is to provide 

improvements in power-controlled gun batteries, 
Whereby operator-imposed control effects inci 
dental to tracking a moving target or the like are 
automatically overcome in improved manner 
whenever the direction of gun aim intercepts the 
position of a non-hostile object such as a portion 
of the gun battery mounting vehicle or the like. 
Another object of the invention is to provide in 
conjunction with a manually controlled power 
aimed gun battery or the like an automatic Over 
Control mechanism. Which is of improved form 
and adapted to shift the gun aim away from non 
hostile objects while avoiding interference With 
the target-tracking technique of the gun opera 
tOr, and to automatically return the gun aim into 
consonance with the gun operator's control set 
ting Subsequent to passage thereof beyond the 
object to be protected. Other objects and advan 
tages of the invention will appear in the specifi 
cation hereinafter. 

In the drawings: 
Fig. 1 is a top plan of a gun aim control mech 

anism of the invention; 
Fig. 2 is an enlarged plan view of a differential 

mechanism portion of Fig. 1; 
Fig. 3 is a fragmentary section taken along line 

III-III of Fig. 2 through a portion of the auto 
natic over-control mechanism of the invention; 

Fig. 4 is a side elevation of the mechanism of 
Fig. 1; - 

Fig. 5 is a side elevation thereof taken trans 
versely to the view of Fig. 4; 

Fig. 6 is an end view of a manual control device 
for the gun aim control mechanism; and 

Fig. 7 is a section taken along line VII-VII of 
Fig. 6. 
The invention contemplates, generally, for ex 

ample in an airplane having a manually con 
trolled powered gun turret amidships its fuselage, 
the provision of a cam track carried by fixed 
structure of the aircraft to circle the gun turret 
and means of improved form coacting With the 
can track and carried by the turret to adjust the 
turret gun elevating control device automatically 
so that as the turret rotates the guns will be auto 
matically elevated Whenever necessary to avoid 
hitting them against fixed aircraft structure 
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Such as the aftel deck of the fuselage or shooting 
at non-hostile objects, such as interfering parts 
of the airplane. For this purpose a differential 
motion device is connected to the control stem 
of the gun elevation control motor, and the can 
controlled device is linked to the differential. The 
manual control for aiming the gun battery in 
elevation is also linked to the differential unit; 
and thus the elevation motor control stem is oper 
able either independently or conjointly by the 
gunner and by the cam track during rotation of 
the gun turret. The mechanisms are So arranged 
for example, that in spite of an accidental aiming 
of the battery by the gunner at too low an eleva 
tion coincident, With turning of the turret into 
the direction of the airplane fuselage, the Cam 
control mechanism will automatically cause the 
gun muzzles to rise so as to maintain clearance 
With respect to the fixed structure of the aircraft. 

It Will be understood that the invention is to 
be used in connection with a gun and its mount 
supported by a base as shown in co-pending appli 
cation Serial No. 474,106, filed January 30, 1943, 
Such details having been omitted from this appli 
cation for clearness of illustration. 

For purposes of exemplification the invention 
is illustrated in Fig. 1 in conjunction with a gun 
turret designated generally at 20; and it will be 
understood that the turret-gun unit is rotatable 
relative to the mounting vehicle body about a 
vertical axis disposed centrally of the turret for 
azimuth adjustments of the gun aim. A hydraulic 
motor or other Suitable drive device (not shown) 
is carried by either the turret or the vehicle frame 
and geared to the other, whereby to provide re 
verse-direction rotational operation of the turret. 
A gun battery aim manual control device is 

mounted interiory of the turret as indicated at 
25 (Figs. 6-7) to comprise a pair of handle mem 
bers 25 keyed to a cross shaft 2 which is jour 
Ihalled centrally thereof upon a control post 28. 
The post 28 extends down Wardly and is carried 
by a housing 39 to be rotatable thereon about a 
vertical axis, and the post 28 is shell-shaped at 
its lower end 32 and embraces in locked relation 
at 34 upon the valve control stem 35 of the pump 
36 which energizes the turret azimuth aim con 
trol motor. In the drawings, the azimuth and 
elevational control Systems are shown to be both 
of hydraulic type, and it will be understood that . 
the elevational and azimuth aim control motors 
are connected to their corresponding pump de 
vices by conduits in Such nanner as to procure 
Selective reverse-directional operations of the 
motors in response to suitable manipulations of 
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the manual aim control device. Preferably, the 
control device 25 is so arranged that upon manual 
twisting of the hand grips 26-26 about the hori 
zontal axis of the cross shaft 2 the elevational 
control motor device will be energized to drive 
the gun battery to adjust the elevational aim 
thereof in consonance with the direction of twist 
ing of the control 25; whereas upon rotation of 
the control 25 about the Wertical axis of the post 
28 the valve sten 35 will be adjusted to cause the 
azimuth control motor to be energized in Such 
manner as to drive the turret to rotate in a direc 
tion corresponding to the direction of turning of 
the control 25. The elevation control pump unit 
is designated at 40, and the valve- control stem 
thereof is illustrated at 35. To provide for nan 
ual control of the stem 45 the handle shaft 27 
of the control device 25 is fitted with a crank 46 
carrying a depending link 48 Supporting a stem. 
50 (Figs. 6-7) which threads downwardly through 
the hollow interior of the azimuth control post 
28. At its lower end the stem 5) connects at 52 
by means of a bearing 54 with one arm of a bell 
crank 56 which is pivoted upon the housing 3 
by means of a bearing block 58. The other arm 
of the crank 56 is illustrated at 59 (Fig. 1) to 
extend vertically into pivotal connection with one 
end of a push-pull link 6); whereby it will be 
understood that twisting movements of the han 
dies 26 about the axis of the cross shaft 2 will 
procure corresponding push-pull movements of 
the link 6 in horizontal directions. 
The push-pull member 60 connects by means 

of a ball bearing pivot 62 to a lever 64 which is 
fulcrumed upon a pin 65. The other end of the 
lever 64 pivotally connects through a pin 68 to 
a crank arm 68 which is keyed to the gun eleva 
tion control stem 45 by means of a pin 69. Thus, 
it will be understood that reciprocation of the 
push-pull member 60 in response to twisting of 
the handles 26-26 about their horizontal axis 
will normally cause the gun elevation control 
stem 45 to be rotated in either direction away 
from its neutral or valve closed position shown in 
Figs. 1-2 so as to procure any desired elevational 
aim adjustment of the gun battery. 
The fulcrum pin 65, however, is carried by one 

end of a strut 70 which pivotally connects at 72 
to one arm of a bell crank 4. This crank is piv 
oted upon the control frame 7 at 75 and the 
other arm of the crank is connects at 6 to a 
push-pull member 78 which in turn connects to 
a second bell crank 80 carried by the control 
frame, by means of a pin 82. (FigS. 1 and 4). 
The other arm of the crank 80 pivotally connects 
to one end of a push-pull member 84 which leads 
to a third bell crank 85 which pivotally mounts 
upon the control frame by Ineans of a pin 86. 
The other arm of the crank 85 connects at 8T 
to the upper end of a pitman 88 (FigS. 4-5). The 
pitman 88 pivotally connects at its lower end by 
means of a pin 89 to a forked lever 90 which is 
fulcrumed at 92 upon a bracket or collar 93 which 
is loosely slip-fitted about a shaft 94 which in 
the example illustrated is coupled to the gun 
battery elevation gearing, as by a rack and pinion 
device or the like, in such manner that Whenever 
the gun battery rises in elevation the shaft 94 
is displaced in a downward direction, and vice 
versa. A stop block 95 is fixed upon the lower 
end of the shaft 94 to provide a step for lifting 
the fulcrum bracket 93, as will be explained here 
inafter. A bracket 96 comprising a pair of 
flanged plates 9-9 (Fig. 4) is bolted to the 
turret structure. 20, and the lever 99 carries, a 
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pair of rollers 98-98 at opposite sides thereof 
to bear against the parallel flanges of the plates 
37-97 for guiding the lever movements in ver 
tical directions. 
The cam track for controlling automatic ad 

justments of the gun battery elevating mecha 
nism is illustrated at C9, and the outer end of 
the lever 9. carries a roller 02 arranged to bear 
upWardly against the underface of the can track 
90. A tension Spring 04 is connected to the 

bracket 96 as at 95, and at its other end to the 
lever 9, as at 6, whereby it will be understood 
that the Spring 94 tends to bias the lever and 
maintain the roller f02 in bearing relation 
against the cam track 93 under all conditions 
of operation. A down gun movement stop de 
Vice 6 is provided for bearing against the lever 
90 to prevent undesirable movements thereof 
Whenever the roller 2 runs off the can track 
f09, as for example whenever the can track is 
Of shortened length and less than the total pe 
riphery of the gun turret. An up stop device 
Comprising a bracket O8 is mounted upon the 
plates 97-97 and Supports a pivot pin 09 con 
necting to one end of a lever f). The other end 
of the lever pivotally connects at to a strut 
f2 which leads vertically into pivotal connec 

tion at 4 with the lever 90. The lever O is 
adapted to bear against the bottom end of the 
shaft 94 when the gun reaches its maximum ele 
vation position, thus neutralizing the pump con 
trol stem position to stop the gun elevating move 
ments. The bracket O8 is secured in place be 
tween the plates 97-97 by means of screws 5. 
The cam track 00 is formed to curve in plan 

View concentrically of the vertical axis of rota 
tion of the gun turret, and in Side elevation the 
bottom profile of the can track is shaped to rise 
and fall in such manner as to provide a variable 
contour adapted to be followed by the roller 02 
as the turret rotates; and the track is formed to 
rise and fall in accord with the positions of non 
hostile objects relative to the gun battery. For 
example, when the gun turret is mounted amid 
Ships of an airplane fuselage or the like, the cam 
track () will be formed so as to cause the roller 
22 to be depressed whenever the gun turret ro 

tates as to SWing the gun aiming direction to 
Ward the rear deck or empennage structures of 
the airplane. In such case, the lever 90 will be 
thereby actuated to cause the connecting linkage 
System to shift the position of the fulcrum pin 65 
to one side of the neutral or central position 
thereof shown in Figs. 1 and 2. This will pro 
duce a corresponding movement of the lever 64 
about the pivot pin 62 as a center of rotation, 
Whereby the crank arm 68 Will be rotated to turn 
the Valve control stem 45. Consequently, the gun 
elevating motor will be energized to lift the di 
rection of gun aim over the object to be pro 
tected, despite the fact that the gunner in con 
trol of the turret may have inadvertently turned 
the mainual control 25 in Such nanner as would 
otherwise adjust the elevational control stem. 45 
to cause the gun battery to aim at the object to be 
protected. However, upon Swinging of the gun 
turret beyond the direction of the object to be 
protected, the cam track profile will permit the 
roller 2 to rise again in such manner as to free 
the roller connecting linkage to permit the full 
crun pin S5 to return to its normal or neutral 
position, whereby the gun battery aim will be 
in compete control of the gunner and may be 
trained upon a target moving laterally of the 
airplane and even at elevations - therebelow. 
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To provide the automatic return movement of 
the fulcrum pin 65 referred to hereinabove an 
automatic centralizer is provided in conjunction 
With the shiftable fulcrum device 65. This is 
shown in FigS. 2-3 to comprise a pair of arms 
20-20 pivotally mounted at 2-2 upon the 

control frame structure to extend therefrom in 
parallel relation so as to straddle the upper end 
of the fulcrum pin 65. A tension spring 22 is 
connected between corresponding free end por 
tions of the arms 20-f20 to bias the latter to 
clamp together upon the fulcrum pin 65. A guide 
plate 24 is provided to be carried by the top end 
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of the pin 65 and to carry a vertically depending . 
post 25 extending into the Space between the 
arms f20- 20 of the centralizer unit to main 
tain the centralizer arms 20-f20 against ac 
cidental displacement from operative position 
relative to the fulcrum 65. Each of the arms 
20-20 carries an adjustable set screw 26 to 
extend inwardly therefrom to abut against corre 
sponding opposite sides of a fixed stop block 28 
(Fig. 2) extending from the control frame 77; 
and the set Screw and Spring devices of the cen 
tralizer mechanism are So adjusted as to normal 
ly hold the pin 65 in neutral position but to allow 
it to be biased in either direction therefrom by 
the cam and link mechanism against the action 
of the spring 22. 

It will be clear from the foregoing that under 
normal firing conditions the position of the roller 
f02 will not be altered. When however the 
movement of the gun approaches a position 
where some portions of the aircraft might be hit, 
a rise or undulation in the Surface of the can 
track 00 Will cause the movement of the roller 
either up or down about its pivot point 92 which 
will, through the linkage arrangement herein 
above described, cause the gun elevating mecha 
nism to be energized through the operation of the 
valve control stem 45 and irrespectively of the 
manual control. After the gun has reached a 
position in its horizontal travel where the non 
hostile object is beyond its range, the gun will 
be returned to its normal firing position thus 
permitting the operator to maintain the target 
Within the gun sights. 
Thus it will be appreciated that the present 

invention provides a particularly effective gun 
airn control mechanism for use in conjunction 
With relatively heavy guns and gun mount ar 
rangements Such as single or plural gun battery 
turrets which are rotatably mounted upon mod 
ern aircraft and the like, and which must be 
aim-adjusted by motor means because of the 
heavy weight and inertia, forces acting upon the 
movable gun battery parts. It will also be un 
derstood that although only one specific form 
of the invention has been illustrated and de 
scribed herein in detail, various changes may 
be made therein without departing from the 
spirit of the invention and the scope of the 
appended claims. 

I claim: 
1. The combination with manual control 

means for regulating the aim of a gun, and a 
motor regulator actuated by said means, of an 
automatic safety device for controlling the aim 
of the gun irrespective of the manual control 
means during predetermined intervals of travel 
of the gun, said safety device comprising a double 
ended control lever having its pivotal fulcrum 
point substantially intermediate its ends during 
manual control, one end of said lever being op 
eratively connected to said manual control means 

5 

20 

30 

40 

50 

60 

65 

70 

75 

6 
and its other end connected to an arm carried 
by the motor regulator, a cam track, a pivoted 
arm having one end engaging Said track and 
its other end operatively connected to the Cen 
tral pivotal fulcrum point of said control lever, 
Whereby to change the pivotal fulcrum point of 
said control lever during operation of Said safety 
device and to cause it to be rotated about the 
end thereof which is operatively connected to 
the manual control means, thus causing the arm 
of said regulator to be rotated independently of 
the manual Control. 

2. A differential safety control for regulating 
a gun aiming device, comprising a motor regul 
lator, manual control means operatably con 
nected to said regulator, a double ended control 
ever having its pivotal fulcrum point during. 
normal manual operation substantially midway 
its ends, means for operatively connecting One, 
end of said control lever to said manual control 
means, an arm connecting the opposite end of 
said control lever to said regulator, and means 
actuated irrespectively of the manual control 
means for shifting the fulcrum pivotal point of 
said control lever to its connection to said manual 
control means, whereby the opposite end of the 
control lever will cause the regulator to be op 
erated. 

3. A differential safety control for regulating a 
gun aiming device, comprising a motor regulator, 
manual control means operatably connected to 
said regulator, a double ended control lever hav 
ing its pivotal fulcrum point during normal man 
ual operation substantially midway its ends, 
means for operatively connecting one end of said 
control lever to said manual control means, an 
arm connecting the opposite end of said control 
lever to said regulator, means actuated irrespec 
tively of the manual control means for shifting 
the pivotal fulcrum point of said control lever to 
its connection to said manual control means, 
whereby the opposite end of the control lever Will 
cause the arm of the regulator to be operated, and 
means for normally maintaining the manual con 
trol pivotal fulcrum point of said control lever 
in its manual operative position. 

4. A differential safety control for regulating 
a gun aiming device, comprising a motor regul 
lator, manual control means operatably con 
nected to said regulatpr, a double ended control 
lever having its pivotal fulcrum point during nor 
mal manual operation substantially midway its 
ends, means for operatively connecting one end 
of said control lever to said manual control 
means, an arm connecting the opposite end of 
said control lever to said regulator, means actu 
ated irrespectively of said manual control means 
for shifting the pivotal fulcrum point of said 
control lever to its connection to said manual 
control means, whereby the opposite end of the 
control lever will cause the arm of Said regulator 
to be operated, and a pair of opposed arms op 
eratively engageable with said control lever for 
normally maintaining the pivotal fulcrum point 
thereof in manually operating position, and re 
silient means for holding said arms together. 

5. A differential safety control for regulating 
a gun aiming device, comprising a motor regu 
lator, manual control means operably connected 
to said regulator, a control lever having a cen 
trally arranged pivotal fulcrum point substan 
tially coincident with the axis of said regulator, 
said lever having oppositely extending pivotal 
ends, one of said ends being operatively con 
nected to said manual control means, the other 



7 
end of said lever being connected to a control 
arm carried by said regulator, a cam track op 
eratively associated with Said aiming device, and 
means controlled by said can track for chang 
ing the pivotal fulcrum point of Said control lever 
at intervals of travel during the aiming of the 
9. 

6. A differential safety control for regulating a 
gun aiming device, comprising a motor regulator, 
nan Liai Control means, operatably connected to 
said regulator, a control lever having a centrally 
arranged pivotal fulcrum point; substantially co 
incident with the axis of said regulator, said lever 
having oppositely extending pivotal ends, one of 
said ends being operatively connected to said 
manual control means, the other end of Said 
ever being connected to a control airin carried 
by said regulator, a cam track operatively asso 
ciated with said device, means controlled by said 
cam track for changing the pivotal fulcrum point; 
of Said control lever at intervals of travel; during 
the aiming of the gun, a pair of opposed arms 
operatively, engageable with said control lever 
for normally inaintaining the pivotal fulcrum 
point thereof in manually operating position, re. 25 
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silient means for holding said arms together, and 
adjusting means for centralizing said arms to 
maintain said, narual control pivotal point in 
normal manually operable position. 

7. An automatic safety device for use in com 
bination. With a manually operable gun aiming 
device comprising a motor regulator, a control 
arm carried by said regulator, a frame, a bell 
!'ank lever carried by said frame, a control pivot 
arm operatively connected to one end of Said 
bell crank lever, a manual control pivot pin car 
ried at the extremity of said last mentioned arm, 
can operated means operatively connected to 
the other end of Said bell crank for causing the 
movement of said bell crank at predetermined 
intervals in the travel of the gun, a double ended 
control lever carried by said manual control pin, 
manual control means operatively connected to 
one end of said control lever, and the opposite 
end of said control lever being connected to said 
control arm, and resilient means for retaining 
Said manual control pivot pin in its manual cont 
trol position. 

- : : JOHN C. TROTTER. 


