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1% Claims.
i

This invention relates to power-operated
mountings and fire control mechanism for guns.
While disclosed in connection with power-oper-
ated turrets designed particularly for aircraft in-
stallation, it will be recognized that the prin-
ciples of the present invention are equally ap-
plicable to installations not only in vehicles of all
types, but alsc to such installations as stationary
sun emplacements and the like.

A primary object of the present invention is
to provide an improved automatic supervisory or
over-control system, primarily electrical in char-
acter and incorporating very simple, positive and
reliable fire interrupting and traverse and eleva-
tion stop mechanisms, so arranged and con-
siructed as to prevent physical interference be-
tween the guns and any part of the fuselage, or
other support upon which the turret is mounted,
and also acting to prevent firing the guns in a
manner to hit any part of the airplane, or any
other part desired to be protected from the fire
of the guns.

A further important object comprehended by
the present invention is to provide such im-
proved automatic supervisory control means
which positively prevents the gunner from so
moving the guns as to strike them against any
part of the airplane, or other support upon which
the turret is installed, yet which does nof inter-
fere with normal free movement of the guns in
all other directions, and enables their muzzles to
be moved at all times into close proximity to the
fuselage or other support, while preventing actual
contact.

A further object is to provide such g fire in-
terrupting mechanism which is arranged to be
adjusted at will to change the fire pattern de-
termined thereby, the system being so arranged
that after the gun moves beyond or away irom
the part protected by the interrupter mechanism,
firing is resumed, and the arrangement, further,
being so designed that the fire pattern traces
very closely the outlines of the protected parts.

Another important object of the invention is
to provide a power-operated gun control mecha-
nism which enables very rapid gun movement,
which maintains the gunner constantly in posi-
tion for easy and accurate sighting, and in which
the mechanism is so arranged that the entire
control, both of the movement and speed of
movement of the gun or guns, is effected by
means of a simple centralized control member,
which may be of pistol grip form (although its
precise form is of course a matter of choice), It
is also an object to mount such control member
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conveniently to the hand of the gunner, in such
manner that it is easily and quickly movable in
all directions to control the direction and speed
of movement of the guns.

A further object, related to that last stated,
is to provide such a centralized conftrol agency
which incorporates simple and naturally-posi-
tioned trigger mechanism for controlling the fir-
ing of the gun or guns.

Another object is to provide such a centralized
control device arranged so that the direction of
movement thereof corresponds to and deter-
mines the direction of movement of the guns,
while the extent of deviation of the control mem-
ber from a normal centered position of no move-
ment, determines the rate of traverse and/or ele-
vation of the guns.

Still another object which should be particu-
larly noted is toc provide a turret assembly in-
corporating the foregoing and other advantages,
which is very light and strong in proportion to
its size, equipment, armament and ammunition
capacity.

Angther object is to provide an improved adjust-
able seat construction for the gunner, so designed
and arranged that while it occupies very little
space, it is of a very comfortable shape which
militates against fatigue, the movable seat sup-
porting mechanism being so interconnected with
the traversing and elevating mechanism for the
guns that the gunner moves with the guns at
all times and is able to keep his eye on the sight
without effort.

Still another chject is to provide such a tur-

~ ret assembly which despite its very compact size,

may be entered from below, and which is also
provided in its upper portion with an improved
quick-acting crash exit.

Another object is to incorporate in such a tur-
ret improved hand operating means for the trav- .
ersing and elevating mechanism, conveniently
accessible to and operable by the gunner in event
of power or other failure, to enable continued
operation of the guns under such conditions.

A further object is to provide an improved
transparent articulated slide assembly, freely
movable in the body of the turret as the guns
are elevated and depressed, and so arranged that
the sliding sections are directed down into the
space below the turret as the guns are depressed,
as & result of which such sections do not occupy
any useful space inside the turret itself.

An object related to that last stated is to in-
corporate in the slide assembly an improved re-
versible sight window, both sides of which may be
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easily and quickly cleaned from inside the turret.

Still another object is to provide an improved
electrical control system for a gun mounting and
fire control assembly of the general character in~
dicated. e

Other objects and advantages will be apparent
from the following description, wherein reference
is made to the accompanying drawings illus-
trating preferred embodiments. of the invention
and wherein similar reference numerals designate
similar parts throughout the several views.

In the drawings:

Fig. 1.is a view partly in side: elevation: and
partly in substantially diametric vertical section

of a turret incorporating the prineciples.of this . :

invention.

Fig, 2 is a transverse vertical -section-therecf
taken substantially on the line 2—2 of Fig. 1, and
looking in the direction of the arrows.

Fig. 3'is a horizontal sectional plan view taken : ¢

substantially on the line 3—3 of Fig. 1, and look-~
ing in the direction of the arrows.

Fig. 4 is-a front elevational view of the frame-
work for the sheathing dome.

Fig. 5 is a plan view thereof, partly-broken
away.

Figs. 6 to 15 inclusive, and {5A are detailed sec-
tional views taken substantially on the lines cor-
respondingly designated in Fig. 4, and looking-in
the: direction of the arrows.

Pig. 16 is a side sectional elevational view, upon
a-lavger scale, of a part of the shutter slide -as-
sembly.

-Pig. 17 is an elevational -view .of ‘such an as-
sembl,z, from the interior of the turret.

~Fig. § isa fragmentary horizontal sectional view
showing in plan a part of the framework of the
turret, and partly showing the gun supporting
means and the rocking trunnion: which carry the
guns and the gunner’s seat.

Fig. 19 is a detailed elevation partly in section
showing-a- part of the framework -and the actu-
ating sector gear for the trunnioned -gun and
seat support.

Fig,-20-is a sectional view taken substantially
on: the line-28—2§ of Fig. 19, and looking-in the
direction- of the -arrows. )

-Fig.- 21 is a front elevational view of the front
- ammunition- box.

“Pig. 22 is a front elevational view of the rear
~ammunition box, and a part of the ammumtlon
feed -mechanism.

Pig. 23 is a side elevational view thereof taken
cubstantlally as indicated by the line-and.arrows

23—23 of Fig. 22.

Fig, 24 is a horizontal sectional view taken sub-
stantially cn the line 24-—24. of Fig. 22 and look-
ing in the direction of the arrows.

Fig. 25 is a front elevational view of a part of
the adjustable seat supporting mechanism, partly

-broken away.

Fig. 26 is a side elevational view therecf, also
partly broken away.

Fig. 27 is a view partly in section and partly
in side-elevation of the traverse drive mecha-
nism.

Pig. ‘28 is a detailed radial fragmentary sec-
tional view of a lower portion of the turret as-
sembly.

Fig. 29 is-a side-elevational view of the con- 7

trol handle.

Figs. 30 and 31 are top plan and front eleva-
tional views respectively of the mounting means
Tor the control handle, showing parts of the con-
necting ‘means whereby communication is pro-
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vided between the control handle and the parts
actuated thereby.

Fig. 32 is a view partly in elevation and partly
in: cross section of a part of the control mech-
anism ' for . elevational movement of the gun
mounting, also  showing the - elevation control
switch box. .

‘Fig. 33 .is ‘a .cross: section taken on the line
283—33 of Fig. 32 and looking in the direction of

.the arrows.

- Fig. 34 is a side elevational view taken substan-
tially as indicated by the line and arrows 34—34

- of Fig. 32.

s Pig. 35 is.an- elevational view of one of the
resistance units. for controlling the speed of: the
traversing-and elevating motors, cne oi the cov-

-ers being removed: from the actuating linkage

box.

Pig. 36 is g substantially central vertical sec-
tional view of the same taken at right angles to
Fig, 35.

PFig. 37 is a schematic diagram oi the: turret
contrel wiring and electrical elements.

» Pie. 88 is a-view partly in section and partly in
side elevation of the automatic supervisory con-
trol switch box.

Fig. 89'is a plan view of the same with the
cover removed.

Pig. 40 is a plan view of the box showing the
cover in: place; and illustrating the supporting
and‘actuating means for the box.

-Fig. 41 is 3 fragmentary diagrammtic plan view
of.a part of the automatic control cam assembly.

Fig. 42 is g fragmentary side elevational view
¢f a part of the elevation-responsive supervisory
contrel systern, taken as indicated by the line
and arrows: §8—42 of Pig. 18.

Fig. 48 is a plan view therécf on a larger 'scale,

Figs. 44 and.45 are views similar to Figs. 35 and
36 respectively, showing -a somewhat modified
motor. control assembly.

General construction of supporting portions

While the physical construction of supporting
and bracing portion is of course subject to vari-
ation, a preferred and eifective assembly is shown
in the drawings.

‘Reference character -39 designates the skele-
tonized main frame or basket. 'This may be in-

tegrally. cast of aluminum oy other light metal,

and is fixedly attached to the fuselage or other
means. Corradiate and upwardly
curved arms forming part of the supporting bas-
ket terminate at their inner ends in a ring 51
which supports an annular track member 52, hav-
ing angularly. sloping upper and lower surfaces
over which roll the supporting rollers 54—55 for
the rotating sub-frame. or inner basket 59. The
inner basket carries all movable parts of the tur-
ret-mechanism. The annular space 58 inside the
roller-supporting bottom ring §{ of the inner bas-
ket permits access to the interior of the turret
from below. A top ring §2 carried by the inner
basket  overlies the top of the stationary outer
basket, ‘which also carries a complete annular

. top-portion 53, against the inner face of which
-run thrust rollers 64, dependingly supported by
~the sub-frame top ring 62, as best shown in
~Figure 2.

Sub-frame top ring 62 carries a skeletonized
supporting structure generally designated 66,

which in turn carries sheathing 68, formed of

transparent plastic or the like. Substantially
along. a great circle, the plastic sheathing is in-
terrupted. to leave a slot-like .opening through
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which “the guns may move during elevation and
depression thereof, the sides of such opening be-
ing defined by tracks 70 in which are slidable a
plurality of hingedly articulated light metal
frames as 2. Each of these which is within the
gunner’s range of vision is provided with a trans-
parent plastic window 73. One of the slide
frames, designated 74, which is thaf in line with
the telescopic gun sight, generally designated 75,
is provided with a reversible window 11, mounted
in a subframe 78 which is rotatable in the slide
frame 74, such mounting being provided by trun-
nion bearings 79. A thumb screw 8! enables se-
curing the reversible window flush with the re-
mainder of the slide assembly and with either
face to the interior, By reversing the window,
the gunner can easily clean both surfaces.

The guns, generally designated 90, 82, project
through apertures (undesignated) in one of the
articulated slides, also undesignated, and by rea-
son of this connection, the vertical movement of
the guns moves the slide assembly in the tracks.
The guns need not move beyond the zenith, since
this is accommodated by rotating the turret.

At their lower ends, the tracks T curve down-
wardly and project through and below the open-
ing 68, the downwardly projecting portion of the
track being designated 7. When the gun is de-
pressed, the articulated sections travel through
the extension section T1.

Gun mounting

In the illustrated construction in Figs. 1, 3,
18, 19 the mountings are arranged to accommo-
date the standard 50-caliber Browning-type ma-
chine guns, which are shown as provided with a
standard type of solencid operated electrical fir-
ing mechanism, generally designated 84. The gun
support assembly, carried by the rotatable inner
pasket, is formed of welded steel tubing, the en-
tire assembly being carried and rotatable about
g transverse axis provided by the tubular cross
brace 85. The support assembly is generally des-
ignated 87, and carries rigidly attached thereto
at one side a skeletonized sector gear 88, by which
it is actuated for vertical gun movement. The
gun support assembly is trunnioned in the rotat-
ing basket by means of stub shafts 89. A trian-
gularly shaped brace 88’ formed of tubular mem-
hers may be secured o the main cross brace 85 to
increase the rigidity of the latter member.

While in the same horizontal plane, the guns
are staggered in such manner that the left gun
projects forwardly farther than the right gun.
The guns may thus be positioned closer together
than would otherwise be possible, the discharge
of the links and cartridge casings being hetween
the guns in a longitudinal line. ‘

The ammunition box 189 for the left-hand gun
is located in front of and somewhat higher than
the ammunition box 162 for the right-hand gun,
the left-hand gun being set up for ammunition
feed from left to right, and the right-hand gun
for right to left feed. Links and cartridges dis-
charged into the space between the guns are car-
ried downwardly through a chute 185 to a box
167 which projects downwardly from the turret
assembly through and occupies a part of the
space 60. The rear ammunition box 162 (gee
Figs. 2 and 22) is cut out, as indicated at 169,
to accommodate the foot rests 181, {42. 'The
portion of the feed mechanism appurtenant the

ammunition box is shown only in connection with -

the rear box, in Fig. 22, generally designated 110,
“and it will be appreciated by those skilled in the
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art that equivalent provision is made for feed
from the front box.

Seat support

Also carried by the swingable gun support as-
sembly 81, as by the struts 86, is the seat assem-
bly 94 (Fig. 26), which swings bodily and syn-
chronously with elevation and depression of the
guns, to maintain the seat in such position that
the gunner’s vision is constantly maintained

. without effort in line with the telescope sight 75.

The initial positioning of the seat with respect
to the sight is adjustable by means of a hand
crank 98 (Fig. 3), conveniently positioned adja-
cent the seat and actuating, through chain 99
and sprockets {081, 102, a pair of worms 103, 104
along which travelers 185, 186 are slidable Each
traveler is connected by a link {87 to the cross
brace 85. The links are articulated at both ends,
but of fixed length, so that movement of the
traveler swings the seat frame 94 bodily in a path
to simultaneously raise and move it closer to the
sight, or lower and move it farther from the
sight.

Power traverse mechanism

The ring 5i of the outer basket carries on its
periphery a ring gear 58. A pinion 58 (Figs. 2
and 27) meshing with the ring gear reacts against
the latter to turn the turret. Pinion 53 is the
final gear of a reduction train housed in a gear
casing 88 attached to the rotating basket frame
of the turret and driven by an electric motor 180.
The construction of the motor-gear reduction as-
sembly is best shown in Figures 27, 28. As there
shown, the motor shaft {18 drives the impeller
{12 of a fluid coupling of the hydrodynamic type.
The turbine {44 of the fluid coupling drives an
intermediate shaft 1§68, to which is attached a
friction disc {17 engageable with the turbine to
act as a brake when actuated by the solenoid
126. Reduction gearing [22 is also incorporated
in the common housing 124 which encloses the
fluid clutch and magnetic brake assembly. A 'sec-
ond intermediate shaft 126 conveys the power to
the additional reduction gearing 28 within the
casing 88, through which gearing the drive is
conducted to the pinion 58 to turn the turret.

A bevel gear (30 is normally loose upon the
shaft 126, but is adapted to be clutched thereto
by means of a splined dog cluich 182, actuable
by means of a handle 35 through the agency of
a rock shaft and yoke 1348, A Dbevel gear 131
meshes with gear 138 and is carried by a shaft
which projects from the exterior of the cas-
ing to carry the sprocket wheel 138, A chain
140 extends upwardly from the sprocket wheel
to a second sprocket 137 (Figs. 2 and 3) acfu-
able by means of a hand crank 138, located in
a position convenient to the gunner. It will be
seen that in event of a power failure, or the de-
velopment of any other condition which might
interrupt the power drive, the turret may be
turned by hand, after first engaging the clutch
{32. The operating lever 135 for clutch 132 is
located in a position convenient to the gunner’s
1eft foot, and may be operated by a kick, although
it will be noted that this lever is also so posi-
tioned that it is virtually impossible to kick it
accidentally.

Power for operation of the training motor 100
is supplied through a fixed slip ring {46 and ro-
tating brush 144 (Fig. 28), the ring being carried
by a fixed supporting ring 63 attached to the
main frame basket 59 at the base of the turret.
The other side of the motor circuit is adapted
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to be grounded through a control circuit which
will presently be described. The annular support
63 will be seen to carry other slip rings, for exam-
ple, 148A, adapted to be engaged by brushes ro-
tating with the turret and adaplted to take off
current -for the various electrical appurtenances
and controlling devices.

Power elevating mechanism

The power drive for vertical gun movement is
provided by a similar assembly powered by an
electric motor 188, which actuates through sim-
ilar clutch means and gear reduction means, a
pinion 151 (Fig. 2) meshing with the sector gear
88.

Hand elevating may also be effected by means
of g crank 153 (¥ig. 3) adapted to drive the pin-
ion 15{ through suitable sprocket means and a
dog clutch. (not shown) corresponding to the
clutch {32 of the train mechanism, and operable
by means of a handle {57 positioned adjacent the
crank 183 and connected by means of g link 158
to the clutch actuating lever §53. The electrical
connections to the elevating motor will also be
described presently in connection with the con-
trolling mechanism.

Manual traverse and elevation control

The electrical control system for both move-
ment and firing of the guns is shown in schematic
Figure 37.

The power for the motors {88, {58, and for all
other electrical apparatus, is derived from a bat-
tery, designated 175, and is conveyed to the tur-
ret through the slip ring and brush mechanism
located at the bottom of the turret and previously
described.

Control of the direction of rotation of the ele-
vating motor {58 is effected by a field reversing
relay, generally designated 228, while speed con-
trol is effected by a carbon pile resistor 225, the
details of construction of which are shown in Fig-
ures 35 and 36.

The master control assembly, shown as of pis-

tol grip form, is mounted centrally of the turret, .

in a position convenient to the gunner, the han-
dle being designated {88. The ball mounting {89
(Figs. 30, 31) will be seen to permit universal
movement of the handle, which is connected by
suitable linkage to relay control switches of the
micro-type. The reversing relay control micro-
switch is designated 221, and is thrown whenever
the hand control asserbly is moved up or down
with respect to its central position. Such move-
ment also actuates the carbon pile resistor mech-
anism 225 for the elevating motor, the linkage
being so arranged that the pile is combpressed,
to reduce the resistance, as the master control
is moved either up or down from the centered
position. . As shown in Figures 32, 34 the switch
221 is carried upon the side of the carbon pile
housing 226. A box 224 secured to box 226 serves
to house the reversing relay mechanism and the
limit switch relay mechanism.

The linkage connecting the hand grip master
control handle and the elevating control mech-
anism carried by boxes 224, 228, is best shown in
Figures 31, 32, 33 and 34. The universal ball
mounting 88 for the handle {88 is mounted in
a bracket 187 welded or otherwise attached to the
cross brace 85. A forward extension of the con-
trol handle is conneected to a bellecrank {81,
which is in turn connected, through links 192,
193 and an intermediate lever 184, to o lever 195,
rockably. supported upon the side-of the control
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box 226. One arm.of the lever 195 carries a pad
196 engageable with the plunger of the micro-
switch 221, while the other arm of the lever is
articulated to g slidable rod 208 arranged to ac-
tuate the carbon pile resistor 225. This arrange-
ment will be seen to be such that upward and
downward movement of the pistol grip handle
serves to actuate the microswitch and carbon
pile.

The carbon pile is composed of alternate cen-
trally. perforated discs of carbon and steel, com-
pressible by downward movement of a plunger
262 which extends downwardly therethrough, be-
ing attached at its upper end to a movable abut-
ment pad 284 at the top of the pile, and adjust-
ably fixed with respect to such pad by means of
lock nuts-285.. The lower end of the plunger pro-
Jects into the box 228, where it carries a block
298 to which are connected a pair of pantograph
toggle link assemblies 218, the lower ends of
which are pivoted upon a pin 241 fixed in the
bottom of the box., The upper block 208 is guided
by a link 288 articulated to the side of the box.
Actuating slide 289 projects slidably through
transverse pivot blocks 212, 2¢3, one of which
connects corresponding centrally articulated piv-
ots of each pair of opposed similarly acting links.
An abutment 215 is carried by the rod 288 be-
tween the cross members 242, 213, so that when
the rod is moved either inwardly or outwardly, it
engages one of the pivot blocks 212, 243, tending
to fold the links to a smaller angle and so com-
press the pile. A spring 2{8§ encircling the plung-

-er 283 and bearing against the pad 2i3 tends to
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extend the pantograph and so release the pile.
When the pantograph is extended, the circuit
through the pile is opened, or its resistance is
raised to such point that the motor is stopped.
The reversing switch 22f and reversing relay
220 are so arranged that the elevating motor 159
is- constantly connected in one position or the
other; no neutral position being provided. The
same is true of the reversing relay 1898 for the
traversing motor and its switch {8{. This per-
mits virtually instantaneous reversal, the neu-
tral or rest position being provided by the open-
ing of the speed control carbon piles 185, 225.
The brake solenoids {28, 172 hoid the brakes of
their-respective motors released while current is

being- supplied thereto, being connected in par-

allel with the flelds of the motors. When current
to either motor is interrupted, its brake is there-
fore-applied by its brake spring as 118 (Fig. 27).

The control mechanism for the traversing mo-

‘tor {88 is similar to that for the elevating motor,

and -detailed redescription of many of the parts
is unnecessary. The corresponding carbon pile
controller #38 iz actuable concurrently with a sim-
ilar field reversing micro-switch {81, the latter be-
ing actuated as the handle goes over center, and
linkage being provided for actuating these parts in
a generally similar manner but in resvonse to
lateral movement of the control handle. The
link 227 connected to the control handle assem-

5 bly is mevable longitudinally by lateral move-
‘ments of the handle, and this movement is so
‘related to the connections to the field of the mo-

tor, -and the traversing mechanism, that right
and left hand movements of the handle result in.
corresponding right and left hand -traverse of
the rotating cage.

Automatic stop motion

To prevent physical interference hetween the
guns-and -adjacent fuselage or other supporting
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portions against which the guns might be struck,
limit switches 230, 231 are incorporated in the
field circuit control system for the traversing mo-
tor, and a limit switch 233 is incorporated in the
field circuit control system for the elevating mo-
tor 150 as shown in Figures 28 and 37 to 40. All
of these limit switches are housed in an auto-
matic control switch box or carriage 235 carried
by and rotatable with the inner cage 59, so that
the angular positions of the box with respect to
the fixed cage is dependent upon the azimuth
or horizontal setting of the guns.

The switch box 235 is also movable horizontally
in g substantially radial path upon its mount-
ing, which consists of a pair of slide bars 238,
239 disposed radially of the turret structure.
Springs 246, 247 trapped on the slide bars and
reacting against the box and against the bracket
242 urge the box to the left, as viewed in the draw-
ings, and take up all slack in the box actuating
mechanism. The box is moved along the bars
by vertical movement of the guns, and the move-
ment of the box is at a constant and predeter-
mined ratio with respect to the gun movement.
The distance from the center of the inner frame
59, or lateral position, of the box is accordingly
variable within predetermined limits and its posi-
tion at any given instant is dependent upon the
elevation of the guns.

Pixedly carried by the outer cage upon a suit-
able plate 280 and underlying the orbit described
by the control switch box as the inner cage re-
volves is a plate cam 24{, provided with out-
wardly projecting lobes whose angular position-
ings correspond to the angular positioning of
obstructions against which the guns might be
struck. The extent of outward projection of the
cam lobes bears the same relation to the height of
the obstructions as the lateral or radial position
of the box 235 bears to the elevation of the guns.
Thus if the guns are elevated sufficiently to clear
a given obstruction, the box is moved far enough
outward so that the switch actuating follower 235
clears the corresponding cam lobe, while if the
guns are depressed sufficiently to strike the ob-
struction, the box is moved correspondingly far-
ther inward, and the follower 236 strikes the side
or top of the lobe in question, depending upon
the position of the box with respect to the center
of the turret, and upon whether or not the tur-
ret is rotating. If the furret is rotating, the fol-
lower is moved laterally with respect to the box,
in a direction dependent upon the direction of
rotation of the turret.

The follower is mounted for movement beoth ra-
dially and tangentially in the box 235, being car-
ried by a ball joint 234 and yieldably held in a
centered position, in which all of the switches
238, 231, 233 are closed, by a centering spring
232. Upon striking the side of one of the cam
lobes in the manner described, during rotation
of the turret, the direction of movement of the
follower with respect to the box is such that its
upper end, which projects into the box in a posi-
tion to actuate all of the micre-swifches 238,
231, 233, opens that one of the switches 239, 231,
corresponding to the direction of rotation of the
turret. Rotation in that direction is therefore
stopped, although the other two of the three
switches (238, 23{, 233) remain closed, so that
the direction of rotation of the turret may be
reversed, or the guns may be elevated, or both,
although continued rotation in the same direc-
tion with the guns depressed to the same degree
is blocked. When the turret is backed or the
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guns are raised sufficiently to move the follower
236 away from the lobe in question, that one
of the switches 230, 231, which had heen cpened
is closed under its spring action, and the fol-
lower returns to the centered position, so that
resumption of rotation of the turret in the direc-
tion previously blocked becomes possible. If the
guns are raised sufficiently to clear the obstruc-
tion, the follower will clear the lobe and rota-
tion will not be stopped. The switches 239, 231
are arranged on either side of the upper end
of the follower, while switch 233 is disposed anal-
ogously on the side toward the center of the tur-
ret, in position to be opened if the box is moved
inwardly, by depression of the guns, at a point
where one of the interference cam lobes, as 249,
is arranged to limit depression of the gumns, in
which event switch 233 is automatically opened
and depression stopped.

Inward and outward movement of the box is
effected by a cam 245 (Fig. 42) having a spiral
contour described about the axis of elevation of
the guns as a center, and so calculated and re-
lated to the similarly proportioned cam 241 as to
move the box with respect to the cam at a rate
corresponding in- predetermined ratio to the rate
of elevation and depression of the gums. The
cam is carried by and rockable with the rocking
framework §7 which supports the guns, while the
follower 244 is carried by the inner basket 59 in-
dependently of the rocking frame, but mounted in
such manner that it is radially slidable toward
and from the axis. The follower 244 is con-
nected to the box 235 by a Bowden wire 243 in
such manner as to move the box inwardly of
the turret as the guns are depressed, and oub-
wardly as the guns are raised, the follower being
maintained in contact with the cam by the spring
248 as well as by springs 246, 247,

Timit switch 230 breaks the circuit of and stops
motor 180 if the follower 236 is rocked in the
direction in which it is moved by contact with
the side of one of the cam lobes while the guns
are turning in the direction corresponding to left

5 traverse, while switch 23! similarly opens the

field circuit and stops the motor 100 if the motor
is turning in the direction for right traverse, the
follower then being cocked in the opposite direc-
tion and acting upon this switch, as will be evi-
dent from Figures 37-41. Limit switch 233 is
connected to the field control system for the ele-
vating motor $50 in such manner as to break the
field circuit and stop the motor whenever the box
moves inward in such manner as to strike the end
of follower 236 against the top of one of the cam
lobes, which will be seen to rock the upper end
of the follower inward and open the switch. This
of course is effected by depression of the guns to
a point where they might strike an obstruction.

Automatic fire interrupter

Also housed in the switch box 235 and arranged
in series with the electric gunfiring circuit is a
switch 251, which also may be of the micro-type.

5 Ag shown in the schematic view, Figure 37, this

switch is in series with the source of power and
with the trigger switch 250 in the control handle,
Also in series with this circuit are a switch 255
operated by the dead man’s grip lever 222 on the
back of the butt of the pistol-shaped handle, and
cun-selector switches 252, 253, also. carried in
the control handle, and each of which is in se-
ries with one of the gunfiring solenoids 83, 84.
These switches are operable by thumb pieces 256,
257, projecting conveniently from the sides of the
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pistol ‘grip, while the trigger ‘switch is:operable
by a. conventionally arranged trigger-258;

The fire interrupter switch 251 is operable by

a. plunger 237 projecting from the bottom of the
switch box 235 and adapted to engage a fire con-
trol cam 258, the general arrangement of which
is concentric with the cam 24{, but the contour
of which is such as to provide an upwardly and
outwardly projecting - lobe for each position at
which fire is t0 be interrupted. The circumfer-
ential length of each lobe correspends to.the an-
gle through which fire is to be prevented, and
the distance which it projects from the center
of the turret is determined by the elevation nec-
essary tc enable tha guns to fire over the protect-
ed part. Since the inward and outward move-
ment of the swilch box is controlled by the eléeva-
tion cf the guns, each lobe (as 258’) of the fire
control cam, is proportioned to the height of the
nrotected part, so that firing is permitted so.long,
or.as gsoon as, the elevation of the:guns is suffi-
cient to clear the protected part.

The main power switch 28€ is shown as housed
by a fixed portion of the turret and magnetically
operable by opening and closing solenoids 264,
262. On and off control switches 263, 264 respec-
tively, arranged in series with the. power switch
operating solenocids, are carried in a main control
box 265 positioned conveniently to the hand of
the gunner, and power control switches 266; 267
are also provided in a second control box 278
positioned on a fixed portion of the fuselage. 'The
turret control box 268 may also be provided with
accessory power outlets as 271, 272 for heater,
prilot light, etc.

Figures 44 and 45 show. a. somewhat modified
speed control assembly, in which the carbon pile
{85A bears at its upper end against a fixed
abutment 2082A and is urged -upwardly by means
of a cam 21E8A atftached to the end of the oper-
ating rod or plunger 288A. The cam will be seen
to be inclined upwardly in both directions-from
its-center, and to react against a follower roller
288A.:carried by the movable platform 284A up-
on which the bottom of the pile rests. This ar-
rangement will be seen to be-such that movement
of ‘the plunger Z88A either inwardly or outward-
Iy tends to compress-the pile and so increase the
current and the speed of the controlled motor.
Within the - same casing- portion "t88A which
houses ‘the actuating mechanism for the carbon
pile, may also be housed the reversing relay as-
sembly 223A - and the reversing switch as 2214,

the latter: actuable by a cam 198A attached to-

and-operable with the plunger 200A.

The operation of the mechanism would seem-

to be quite obvious from the foregoing descrip-
tion, but to sum it up from the standpoint of the
gunner, consists of his first so regulating the
seat adjustment as to. bring.the gun sight into
proper location and in his use of the control
member i88:; The latier when in its centralized
position; maintains the movable turret cage in
the position in which it happens to be when the
gunner ' enters, by moving this handle 88 to
elther side- causes rotation of the cage about a
vertical axis-in- the direction of movement of the
handle. If rapid mction is desired, the handle
is.meved quickly -and a relatively great distance
from center. If; on the other hand, he desires a
slow movement, slight movement of the handie
laterally will' produce slow movement of the cage.

Movement of the handle member §88. vertically
up or down preduces corresponding elevation or
depression of the guns without lateral movement,
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and the speed of movement-is-controlled in the-
same fashion as first: described. Of. course-com--
bined movement of the-handle-will produce a cor-
responding combined movement of the guns: that
is, a diagonal movement,

In order to prevent physical -interference be-
tween the guns and adjacent fusslage or-cther
supporting portions against which the guns might
be struck, limit switches 238 and 23({ are incorpo-
rated in the field circuit control system -for. the
traversing motor; and a limit switch 233 is-incor-
porated in the field circuit control system-for-the
elevating moter 158, as stated heretofore. -

The cam plate 241 is provided with projecting
lobes and upon striking the side-of one of the:
cam lobes during rotation of the-turret; the di-
rectionof movement of the follower withi respect
to-the box is such that its upper end; which pro-
jeets into the box in-a position. to-actuate all of
the micro-switches 223, 251 and-233, opens.that"
one of the switches 233; 281, corresponding: to the*
direction of rotation: of ‘the turret.- Rotation - in
that direction is therefore: stopped; although the-
other two of the three switches remsain closed, so
that the direction of rotation of the turret may
be reversed -or elevated, or both, although con-
tinued rotation in . the same direction: with the-
guns. depressed to the ssme:degree is blocked:
When the turret is backed or the gunsare raised
sufficient!y to move the follower: 23§ away from
the Iobe in questicn, that one of the switches 238,
231, which has been cpened is closed under its
spring action so that resumption of rotation of
the turret in the direction previously blocked be~
comes possible. If the guns are raised sufficiently
to clear the lobe, rotation will not he stopped.
The switches 238, 231 are arranged on either side
of the upper end of the-follower; while switch
238 'is disposed on the side toward the center of
the turret in position to be opened as the box is
moved inwardly by depression of the guns 2t a
point where one of the interference cam lohes,
such as 248, is arranged-to limit:depression of
the guns, in-which event switch 233 is automati-
cally opened and continued depression of the
guns is stopped. - ’

We are aware that the invention-may be .em-
bodied in other specific forms without departing
from-the spirit or essential attributes thereof,
and we therefore desire the present embodiment
to be-considered -in all respects as illustrative,
and not-restrictive; reference being had to the
appended claims rather than to the foregoing de-
scription to indicate the scope of the invention.

We claim:

1. In a gun mounting construction incorporat-
ing & gun support; power driving means for mov-
ing -said support in-traverse and elévation, per-
sonally operable control means for said driving
means, and automatic supervisory control means
for preventing moevement of said support to an
unwanted position by said personally operable
contro! means, including an automatic traverse
step motion control element, an automatic eleva-
tion stop moticn control element, a carriage
carrying both of said elements and rotatable with
the gun suppoit in traverse, in a virtual orbit,
but not movable therewith in elevation, means
for moving said carriage in a direction transverse
with respect to its orbit in-response, and in pro-
prortion, to movements of the gun support in ele-
vation, actuating means for both of said elements,
cam means iixed against rotation and having a
portion corresponding in its angular positioning
to the location of & zone to which it is-desired
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to prevent training the gun when the latter is
at a certain elevation, said cam means having
an effective portion extending in said transverse
direction a distance proportioned both to the
elevation of the gun support and to the vertical
height of the zone into which direction of the
gun is desired to he prevented, and means ac-
tuable by said cam means for actuating both
of said elements.

2. In a gun mounting construction, a fixed sup-
port, a cage rotatable with respect thereto about
a generally vertical axis to train a gun carried
in the mounting, a gun support adapted to carry
a gun and rotatable in the cage about a generally
horizontal axis to elevate and depress the gun,
power driving means for rotating said cage and
said support, personally cperable control means
for said driving means, and automatic supervisory
control means for preventing movement of said
support to an unwanted position, comprising a
traverse interrupter element connected to the
driving means for the cage and actuable to stop
drive of the latter, an elevation inferrupter ele-
ment connected to the driving means for said
gun support and actuable to stop drive of the
latter, a movable suppert carried by and rotatable
with the cage and carrying both of said elements,
said movable suppori describing a virtual orbit
as the cage is rotated, means for moving said
movable support in a transverse direction with
respect to said orbit in response, and in propor-
tion, to rotative movement of the gun support
about said horizontal axis, cam means carried
by the fixed support and corresponding in azi-
muth to the azimuth of a zone into which it is
desired to prevent training the gun, said cam
means having an effective portion extending in
said transverse direction to a position correspond-
ing to the elevation of the gun at ome of the
boundaries of the zone into which movement of
the gun is desired to be prevented, said traverse
interrupter element being actuable by said cam
means during rotation of said cage, and said ele-
vation interrupter element being actuable by said
cam means during transverse movement of said
movable support.

3. Means as set forth in claim 2 including a
common actuating member for both of said in-
terrupter elements, said member being movable
in one direction by engagement with said cam
means, to actuate the traverse interrupter ele-
ment, and in another direction by engagement
with said cam means in a different direction to
actuate the elevation interrupter element.

4. In a gun mounting construction, a fixed sup-~
port, g cage rotatable with respect thereto about
a generally vertical axis to train & gun carried

in the mounting, a gun support adapted to carry.

a gun and rotatable in the cage about a gener-
ally horizontal axis to elevate and depress the
gun, power driving means for rotating said cage
and said support, personally operable control
means for said driving means, and automatic su-~
pervisory control means for preventing movement
of said support to an unwanted position, com-
prising g traverse interrupter element operatively
connected to the driving means for the cage and
actuatable to stop drive of the latter, an eleva-
tion interrupter element operatively connected
to the driving means for said gun support and
actuable to stop drive of the latter, a movable
support carried by and rotatable with the cage
and carrying both of said elements, said movable
support describing a virtual orbit as the cage is
rotated, means for moving said movable support
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in a direction transverse with respect to said orbit
in response, and in proportion, to rotation of said
gun support with respect to the cage, substan-
tially ecircular cam means carried by said fixed
support and lying adjacent said orbit, said cam
means having an effective portion extending in
said transverse direction and proportioned cor-
respondingly to the relationship between the
transverse movenients of said movable support
and the elevational movements of the gun sup-
port, means carried by the movable support and
engageable with said cam means to actuate said
traverse interrupter element, and said eleva-
tion interrupter element, said means being mov-
able in one direction by engagement with a side
portion of said cam means to actuate the traverse
interrupter element and being movable in an-
other direction when moved into engagement with
the cam by transverse movement of said mov-
able support, to actuate the elevation interrupter
element. .

5. In a gun mount, in combination with a fixed
support, a cage rotatable with respect thereto
about a generally vertical axis to 'train a gun
carried by the mount, a gun support carried by
the standard and rockable therein about a gen-
erally horizontal axis to elevate and depress the
gun, and automatic means for preventing move-
ment of said gun support to a predetermined
position, comprising an elevation stop element,
a traverse stop element, a movable support carry-
ing both of said elements and carried by and
rotatable with the standard and describing a
virtual orbit when said standard is rotated, means
for moving said movable support in a path trans-
verse with respect to said orbit in response, and
at a rate proportional to rocking movements of
the gun support about said horizontal axis, cam
means carried by said fixed support and lying
adjacent said orbit, said cam means having a
portion corresponding in circumferential length

-to the circumferential angular length of a pro-

tected zone into which it is desired to prevent
pointing the gun, and extending in said trans-
verse direction an effective distance bearing the
same proportion to the vertical angular dimen-
sion of the protected zone as the transverse move-
ments of said movable support bear to the ele-
vational movements of the gun, said traverse
stop element becoming effective by operative con-
nection with said cam means during rotative
movement of said movable support about the
vertical axis of said standard, and the elevation
stop element becoming effective by operative con-
nection with said cam means during transverse
movement of said movabie support. ’

6. In a gun mount, in combination with a fixed
support, a frame rotatable therein about a gen-
erally vertical axis, a gun-support journaled in
the frame for elevational rotation about & gener-
ally horizontal axis and also rotatable with the
frame in traverse about said vertical axis, means
for rotating the gun support in each direction
about said horizontal axis, means for reversing
the direction of rotation of each of said rotatable
means, stop means for interrupting rotation of
said frame in either direction in which it is being
driven without interfering with operation of said
reversing means, said stop means including an
electric switch and operating means therefor
having one part carried by said frame and an-
other part carried by said fixed support, said
parts being operatively engageable to operate
said switch in response to angular movement of
the frame about said vertical axis, and means re--
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sponsive: to- rotation .of said -gun- support -about:

said:-horizontal ;axis:for changing. the-operativer

relation: between:said: parts, whereby the-traverse:
rotation about said vertical axis is automatically
controllable in response t0 both the azimuth-and
elevationof a gun carried- by said .gun support; .
and-means responsive to-rotation of-said: gun
support: beyond :predetermined  positions about
both axes for actuating said stop means.

7. Ina gun mount, in combination with a fixed
support, a frame rotatable therein about-a gen-
erally: vertical axis; o' gun-support journaled: in
the frame for elevational rotation about a gen-
erally horizontal axis-and also rotatable with the
frame: in: traverse :about said:vertical axis; means
for rotating the gun support in each direction
about said horizontal -axis,  means for reversing
the-direction of rotation: of each of said rotatabie
means, stop means for interrupting rotation .of
said-frame in either directionin which it is being
driven without interfering with operation: of-said
reversing means, said stop means: including an
electric  switch,  and operating means for said
switeh including one ‘part carried: by said frame-
and .another part carried by said fixed ‘Support,:
said switch being carried by one of said parts, one
of ‘said ‘parts being movable in an operative orbit
during: traverse; in:which orbit it is engageable
and disengageable with the other part to operate
said switch; and means responsive to rctation of-
said gun- support -about said horizontal axis for:
moving said parts into and out of said coperative
orbit, and means responsive to rotation of said
gun support heyond :predetermined: positions
about both axes for actuating said stop means.

8.In a gun mount; in combination with a fixed-
support, a frame rotatable therein - about:agen=:
erally :vertical axis, a gun-support journaled in
the:frame for: elevational rotation about g gen=
erally horizontal axis-and also rotatable with:the
frame in traverse about said vertical axis, means
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sald:frame in either direction in: which: it is-being-
driven. without interfering with-operation -of said -
reversing means, said stop means including a plu-
rality of electriciswitches; including atileast one
for interrupting rotation of the frame in each
direction about said:vertical axis, and one for
interrupting depression of said:gun support about
said horizontal axis, and-operating means: for
said switches including one part carried by said
frame and another part carried:by said-fixed sup-
port, said switches being carried by that one of
said: parts: which: is: carried by the frame, said
part being: movable:during: traverse in an-opera-
tive- orbit in- which it is engageable-and disen-

. .gageable with respect to the other part to operate

said switches for:interrupting rotation about said
vertical axis, means responsive to rotation of said-
gun suppert about said horizontal axis for mov-
ing:said: part into-and-out:ofsaid: operative orbit;
said stop switch for interrupting rotation of said-
gun support about said horizontal axis being:acs
tuable by movement of said part:intorand out of
operative - orbit when- said movable ‘part is in
alignment with: the: other part, and means re-
sponsive 'to rotation of: said gun support beyond
predetermined positions: about: both axes for ac-
tuating said stop means.

10, In:a; 'gun: mount,: in:combination  with a
fixed support, a frame rotatable therein about a
generally vertical. axis, a gun-support journaled:

in the:frame for elevational rotation about a gen-
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for rotating the gun support in each direction. -

about said horizontal axis, means for reversing
the direction of rotation: of -each of:said rotat-
able means, stop means for interrupting rotation
of said frame in either direction in which it is
being driven without interfering with operation
of said reversing means, said stop means includ-
ing a plurality of electric switches, including at-
least one for interrupting rotation of the frame
in each direction about said vertical axis, and
operating means for said switches including. one:
part carried by said frame and another part car-
ried by said fixed support, said switches being
carried by that one of said parts which is carried:
by the frame, said part being movable during:
traverse-in an operative orbit in which it is en-
gageable and disengageable with respect to the
other part to operate said switch, and means
responsive to rotation of said gun support about
said horizontal axis for moving said part into and
out..of said operative orbit, and means responsive
to rotation of said gun support beyond prede-
termined positions about both axes for actuating
said stop. means. .

9. In a gun mount, in combination with a fixed
support, a frame rotatable therein about a gen-
erally vertical axis, a gun-support journaled.in
the frame for elevational rotation about a gen-
erally horizontal axis and also rotatable with the
frame in traverse about said vertical axis, means
for. rotating the gun support in each direction
about said-horizontal axis, means for reversing
the direction of rotation of each of said rotatable
means, stop means for interrupting rotation of
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erally horizontal axis and also rotatable with the
frame-in: traverse about said vertical axis, means
for rotating the gun support-in each: direction
about -said: horizontal :axis, means: for reversing:
the direction of rotation of each of ‘said rotat-
able: means,: stop: means: for: interrupting :rota-
vion of said frame in' either direction in’'whiech
it is being driven without interfering with" op-
eration of said reversing means; said: stop means
including an electric switch and operating means:
therefor having one part carried by said frame
and another part carried by said fixed support,
and means responsive to rotation of said gun sup=
port beyond predetermined Ppositions about both
axes for actuating said stop means.

11. In a gun mount, in combination with a fixed
support, a frame rotatable-therein-about a gen-
erally vertical axis, a gun-support journaled:in

. the frame for elevational rotation about a gen-

erally horizontal axis and also rotatable with the
frame in-traverse about said vertical axis, means
for rotating the gun support in- each direction
about said horizontal axis, means for reversing:
the direction of rotation of each of said rotatable
means, stop means for interrupting rotation of
said frame in either direction in which it is being.
driven without interfering with cperation of said.
reversing means, said stop means including an
electric switch and operating means therefor hav-
ing one part carried by said frame. and another
part carried by said fixed support, and means
responsive to rotation of said gun support about:
said horizontal axis for changing the operative
relation between said parts, whereby the traverse
rotation about said vertical axis is automatically
controllable in response to both the azimuth and
elevation of a gun carried by said gun support;
and means responsive to rotation of said gun sup-
port beyond predetermined positions about both
axes for actuating said stop means.

12. In g gun mount, in combination with: a fixed
support, a frame rotatable therein about g zen-
erally vertical axis, a gun-support journaled in-
the frame for elevational rotation. about a.gen-
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erally horizontal axis and also rotatable with the
frame in traverse about said vertical axis, means
for rotating the gun support in each direction
about said horizontal axis, means for reversing
the directicn of rotation of each of said rotatable
means, stop means for interrupting rotation of
said frame in either direction in which it is be-
ing driven without interiering with operation of
said reversing means, said stop means including
an electric switch, and operating means for said
switch including one part carried by said frame
and another part carried by said fixed support,
said switch being carried by one of said parts,
one of said parts being movable in an operative
orbit during traverse, in which orbit it is engage-
able and disengageable with the other part to
operate said switch, and means responsive to ro-
tation of said gun support beyond predetermined
positions about both axes for actuating said stop
means.

13. In a gun wount, i combination with a
fixed support, a frame rotatable therein about a
generally vertical axis, a gun-~support journaled
in the frame for elevational rotation about a gen-
erally horizontal axis and also rotatable with the
frame in traverse about said verticel axis, means
for rotating the gun support in each direction
about said horizontal axis, means for reversing
the direction of rotation of each of said rotatabile
means, stop means for interrupting rotation of
said frame in either direction in which it is being
driven without interfering with operafion of said
reversing means, said stop means including a plu-
rality of electric switches, including at least one
for interrupting rotation of the frame in each
direction about said vertical axis, and operating
means for said switches including one part car-
ried by said frame and another part carried by
said fixed support, said switches being carried by
that one of said parts which is carried by the
frame, said part being movable during traverses
in an operative orbit in which it is engageable and
disengageable with respect to the other part to
operate said switch, and means responsive to ro-

tation of said gun support about said horizontal

axis for moving said part into and out of said
operative orbit, and means responsive to rotation
of said gun support beyond predetermined posi-
tions about at least one of said axes for actuating
said stop means.

14. In a gun mount, in combination with a
fixed support, a frame rotatable therein about a
generally vertical axis, a gun-support journaled
in the frame for elevational rotation about a
generally horizontal axis and also rotatable with
the frame in traverse about said vertical axis,
means for rotating the sgun support in each
direction about said horizontal axis, means for
veversing the direction of rotation of each of
said rotatable means, stop means for interrupt-
ing rotation of said frame in either direction in
which it is being driven without interfering with
operation of said reversing means, said stop
means including & plurality of electric switches,
including at least one for interrupting rotation
of the frame in each direction about said vertical
axis, and one for interrupting depression of said
gun support about said horizontal axis, and oper-
ating means for said switches including one part
carried by said frame and ancther part carried
by said fixed support, said switches being carried
by that one of said parts which is carried by the
frame, said part being movable during traverse
in an operative orbit in which it is engageable
and disengageable with respect to the other part
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to operate said switches for interrupting rotation
about said vertical axis, means responsive to
rotation of said gun support about said horizontal
axis for moving said part into-and out of said
operative orbit, and means responsive to rotation
of said gun support beyond predetermined posi-
tions about at least one of said axes for actuating
zaid stop means.

15. In a gun mounting construction incorpo-
rating a gun support, power driving means for
moving said supbort in traverse and elevation,
personally operable control means for said driving
means, and automatic supervisory control means
for preventing movement of said support to an
unwanted position by said personally operable
control means, including an automatic traverse
stop motion control element, an automatic eleva-
tion stop motion control element, a carriage
carrying both of said elements and rotatable
with the sun support in fraverse, in a virtual
orbit, but not movable therewith in elevation,
means for moving said carriage in a direction
transverse with respect to its orbit in response,
and in proportion, to movements of the gun sup-
port in elevation, actuating means for both of
said elements, means fixed against rotation and
having a portion corresponding in its angular
positioning to the location of a zone to which
it is desired to prevent training the gun when
the latter is at a certain elevation, said means
having an effective portion extending in said
transverse direction a distance proportioned both
to the elevation of the gun support and to the
vertical height of the zone into which direction
of the gun is desired to be prevented, and means
actuable by said means for actuating both of
said elements.

16. In a gun mounting construction, & fixed
support, a cage rotatable with respect thereto
about a generally vertical axis to train a gun -
carried in the mounting, a gun support adapted
to carry a gun and rotatable in the cage about a
generally horizontal axis to elevate and depress
the gun, power driving means for rotating said
cage and said support, perscnally operable con-
trol means for said driving means, and automatic
supervisory control means for preventing move-
ment of said support to an unwanted position,
comprising a traverse interrupter element con-
nected to the driving means for the cage and
actuable to stop drive of the latter, an elevation
interrupter element connected to the driving
means for said gun support and actuable to stop
drive of the latter, a movable support carried by
and rotatable with the cage and carrying both
of said elements, said movable support describ-
ing a virtual orbit as the cage is rotated, means
for moving said movable support in a transverse
direction with respect to said orbit in response,
and in proportion, to rotative movement of the
gun support about said horizontal axis, a mem-
ber element carried by the fixed support and cor-
responding in azimuth to the azimuth of a zone
into which it is desired to prevent training the
gun, said member element having an effective
portion extending in said transverse direction to
a position corresponding to the elevation of the
gun at one of the boundaries of the zone into
which movement of the gun is desired to be pre-
vented, said traverse interrupter element being
actuable by said member element during rota-
tion of said cage, and said elevation interrupter
element being actuable by said member element
during transverse movement of said movable
support.
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17. In 2 gun mount, in combination with a
fized support, a cage rotatable with respect there.
to about a generally vertical axis to train a gun
carried in said mount, a gun-support journaled in
the cage for elevational rotation about a gener-
ally horizontal axis and also rotatable with the
cage in traverse about said vertical axis, means
including a motor for rotating the gun support
in each direction about said horizontal axis,
means for reversing the direction of rotation of
each of said rotatable means, said reversing
means including a crown gear, a pinion in meshed
relation with said crown gear and driving means
for said pinion, means including a pivoted con-
trol handle for controlling the operation of said
driving means, and means connected to said driv-
ing means for rotating the gun support in each
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direction about a horizontal axis, and actuated by
said control handle, said last mentioned means
including mechanism for moving the cage from
side to side about a vertical axis in the direction
of movement of the said handle, and for moving
the gun support vertically up and down abouit
said horizontal axis to an elevated or depressed
position when said handle is operated, and said
last~mentioned means also serving to provide a
combined movement of the gun support due to
rotational movement of the cage and vertical
movement of the gun support when the handle is
operated in a composite direction.

PRESTON T. TUCKER.
WILLIS G. STEWART.
JAMES H. TANNER.



