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1

This invention relates to a combined spot and
signal light, and more particularly to such a de-
vice in combination with a gun, or the like, for
controlling or determining the aiming of a gumn,
or the like.

It is an object of this invenuion to provide
means for discovering g target and utilizing the
position of the target locating means to deter-
mine automatically the aiming of a gun upon
that target.

It is a further object of the invention to pro-
vide a spot-light construction automatically de-
termining the proper positioning or focusing of
a gun, or other directable device, upon a target.

The invention contemplates as one of its ob-
jects the provision of a gun mounted upon a
shiftable base with target locating means shifi-
able independently of said base to locate a target,
and constructed to automatically interlock with
the shiftable base to determine automatically the
aiming of the gun upon the located target.

A further object of the invention is to provide
a combination search and signal light for use
upon a tank and constructed for ready manipula-
tion from within the tank to locate an enemy
target; to determine automatically the aiming of

the tank gun upon the target; to signal; and to.

facilitate night driving.

Another object of the invention is to provide
a spot-light synchronizable with a shiftable gun,
or other directable device, to insure accurate
aiming or directing of the device upon an object
or target in the beam of the light.

The invention further contemplates the pro-
vision of a portable search and signal light ca-
pable of instantaneous attachment to, or detach-
ment from, a tank, armored car, or other vehicle.
_ Other and further objects and advantages of
the invention will be apparent from the following
description when taken in connection with the
accompanying drawings, wherein—

Figure 1 is a fragmentary view in perspective
of a tank embodying the invention;

Figure ‘2 is a fragmentary, enlarged view in
vertical section through a spot and signal light
constructed in accordance with the invention;

PFigure 3 is a fragmentary view in elevation of
the readily detachable portion of the spot-signal
light shown in Figure 2;

PFigure 4 is a fragmentary view in vertical sec-
tion at right angles to Figure 2 and with a de~
tachable portion of the light removed and re-
placed by a cover;
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Figure 5 is a fragmentary, enlarged view in 55
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vertical section taken substantially along the line
8—5 of Figure 1;

Figure 6 is a fragmentary, enlarged view in
horizontal section taken substantially along the
line 6—#6 of Figure 5;

Figure 7 is a fragmentary view in vertical sec-
tion taken substantially along the line 7—7 of
Figure 6;

Figure 8 is a view in perspective of a mounting
stud forming a part of the spot-signal light;

Figure 9 is a fragmentary, enlarged view in
vertical section taken substantially through the
line 9—9 of Figure 2 with the lamp unit directed
vertically;

Figure 10 is a view in horizontal section taken
substantially along the line {0—10 of Figure 5;

Figure 11 is g view in vertical section taken
substantially along the line li—i1 of Figure 9;

Figure 12 is a view in perspective of a mount-
ing sleeve forming part of the spot-signal light;

Figure 13 is a fragmentary view in vertical sec-
tion taken substantially along the line 13—IE3 of
Figure 2;

Figure 14 is a fragmentary view in side eleva-
tion illustrating the lamp unit upon the portable
base of the spot-signal light;

Figure 15 is g view in rear elevation of the
construction illustrated in Figure 14;

Figure 16 is an enlarged view in vertical section
taken substantially along the line 16—16 of Fig-
ure 15;

Pigure 17 is a fragmentary view in side eleva-
tion and partly in section illustrating the port-
able base of the unit in its releasable support;

Pigure 18 is a fragmentary view in rear eleva-
tion and partly in section taken substantially
along the line i8—18 of Figure 17; and

Figure 19 is a view in generally horizZontal sec-
tion taken substantially along the line 19—19 of
Figure 17.

As shown in Figure 1, a rotatably mounted
turret 2 of a tank 4 carries a gun or cannon §
mounted thereon, aimed in horizontal direction
by rotation of the turret and adjustable in a ver-
tical plane for vertical aiming to the proper range
elevation, all as is conventional. A combined
spot and signal light 8 is mounted on the turret
2, preferably on a horizontal flange or skirt (8
of the turret to one side of the gun barrel, i. e, a
distance of about a foot, so that the light will
be positioned in close juxtaposition to the gun
barrel without illuminating the gun or interfer-
ing with the raising and lowering of the gun.

The spot-signal light comprises a lamp unit
or head 12, a head portion 14 (Figures 1 to 3 and
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9) of a tank carried mounting unit, or a portable
mounting unit or pistol grip 16 (Figures 14 to 19).

The tank carried mounting unit comprises, in
addition to the head portion (4 which extends
above the turret flange {8, a base 18 and a con-
trol unit or base portion 20 within the tank and
dependent from the base 8.

The lamp unit or head {2 preferably comprises
a sheet metal shell 22 having a handle or knob
24 fixed to the base or rear of the shell 22. A

- lamp 28 comprises a high-powered lamp bulb

(not shown) mounted in a reflector shell 28 of
conventional form, to which at the open side is
secured the usual lens 30, the lens 39 being af-
fixed to the reflector shell as by the usual mount-
ing or clamping ring 32. The lamp 26 is sup-
ported in the shell 22 by spring clamps 34 and
38 engaging opposite sides of the lens mounting
ring 82, The clamp 34 preferably comprises a
resilient ring supported in and suitably secured
to longitudinal and lateral flanges 28 and 49
formed at the mouth of the shell 22, The clamp
36 preferably comprises a sheet metal, generaily
parabolic annulus and secured to the shell 22 in
any suitable manner, as, for exainple, by inter-
fitting lugs and slots angularly spaced about the
shell and the annulus.

A hood which prevents lateral diversion of rays
from the lamp 28 comprises a sheet metal shell
42 having strengthening corrugations 44. A ring
45 welded to the shell 42 has a lateral annular
flange £8 snugly embracing the clamping annulus
88. The hood is detachably mounted on the shell

.22 through the intermediacy of the clamping an-
nulus £6 and annularly spaced pins 58 carried by
this annulus and spring clamps 52 carried by the
hood. The spring clamps 52 may comprise metal
straps riveted to the hood as at 54 and having
spring fingers 5§ apertured for the reception of
the pins 5. By bending the free ends of the
spring fingers 8§ outwardly, as shown in Figure 9,
means is provided for effective reiease of the
spring clamps from the pins 59 to thereby detach
the hood from the rest of the lamp unit.

The shell 22 is riveted or otherwise secured to,
or mounted upon, a mounting bracket 58 formed
by a casting having a cylindrical boss 68 bored
to provide a cylindrical opening 82 (Figure 9) to
receive a mounting stud and a second opening
transverse to the opening 82 to receive a cylinder
&4 of a releasable locking device 68 by which the
lamp unit may be non-rotatably secured to the
mounting stud.

The locking device 66 comprises, in addition to
the cylinder 84, a pin 8, the outer end of which
has an operating knob 78, the hub portion of
which is provided with lugs 72 receivable in com-
panion notches in the closed, outer end of the
cylinder €4. The pin €8 is provided with an in-
termediate, enlarged part or collar 14 slidably
fitting the cylinder 64. A coil spring 16 is inter-
posed between the part 74 and the closed end of
the cylinder normally to urge the pin inwardly
into interlocking engagement in a radial opening
in the mounting stud. The cylinder 64 is held
against movement with respect to the boss 2 in
any appropriate manner as, for example, by a
pin 73. It will be evident that by exertion of a
puill upon the knob 78, the pin 68 will be moved
outwardly against the action of the spring 18 to
release the pin from the mounting stud, so that
the lamp unit may be detached by outward move-
ment axially of the mounting stud.

It should be noted that one terminal of the
bulb-receiving socket 83 (Figure 9) of the lamp
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2§ is grounded to the shell 22 as by contact strip
82 and conductor 84, The other terminal of the
lamp engages a contact strip 8% connected by
conductor 38 to a contact pin 59 mounted in the
basge of the bracket 58 co-axially with the opening
62 and insulated from the bracket as by slesve
£2. The contact pin $¢ preferably comprises a
sleeve in which is mounted a pin 94 urged out-
wardly by a suitable spring (not shown).

The head portion 14 of the tank carried mount-
ing unit is readily attachable to, and detachable
from, the control unit or base portion 20. This
control unit or base porticn 23 comprises a hollow
stud 88 (Figures 5 and 8) having enlarged and
reduced portions &8 and 1088, respectively, the re-
duced portion {80 having at its free end a thread
t§2. The enlarged part 28 forms with the re-
duced part & shoulder {84, and the enlarged part
is provided with a longitudinally extending, rela-
tively short slot or groove {88, and diametrically
aligned slots or keyways 108 in its lower edge sur-
face. The reduced portion (80 of the hollow stud
passes through an opening (9 in the turret
fienge 13 and is received in a threaded opening
in the base {8, the base (8§ being suitably szcured
as by welding or otherwise to the upper surface
of the turret flange 8. The threaded orening.
in the base {8 is provided with a frusto-conical
or tapered base portion (12 so as to upset the
end convolution or convolutions of the thread 182.
Herce, the hollow stud will be jammed in posi-
tion as the stud is threaded into the base to
prevent the hollow stud from vibrating loose from
the base.

A friction clamp ({4 (Figures 5 and 10) com-
prises & sleeve §i6 having an inturned annular
flange {18 seating upon the shoulder (84 of the
hollow stud 98. The sleeve {6 is formed with
longifudinally spaced, arcuately extending slots
129, between which the sleeve is formed with out-
wardly extending, apertured lugs or ears 122 (Fig,
10), one of which is threaded for the reception
of a wing bolt (24, by means of which the sleeve
may be caused to frictionally clamp the enlarged
rortion §¢ of the hollow stud.

The sleeve 143 is also formed with a lonzitudi-
nally extending boss §28 in diametrically orposed
reiation to the ears 22, A radial opening or
aperture {28 through the boss §25 receives g
cliteh ball 188 mged inwardly hy a spring 32
interposed between the ball and the cap screw
34 threaded into the aperture {28 to retain the
spring and ball and to adjustably determine the
tension of the spring 132,

A handle mounting and eosntrol housing 135
(Figs. 2, 4, 5 & 7) is centrally bored to receive the
lower eng of the head vortion i4 and is formed
with an enlargced chamber 38 (Fig. 5). The
houring {36 is also formed with a reduced cylin-
crical portion §4@ snugly fitting within the lower
end of tho sleeve #48 and forming an annular
positioning shoulder or abutment 162 adapted to
ebut the lower edge of the sleeve, The reduced
cylindrical portion 148 is provided with an annu-
lar slot or groove {88 (Figure 7) of generally vV
shape in radial section to receive diametrically
cpposed positioning, and clamping set screws {45
threaded in suitable apertures in the sleeve {15
adjacent its lower edge. As shown best in Figure
7, the central bore in the housing 3% is formed
to provide an intermediate annular shoulder (48
and a longitudinal key (E® extending into the
bore above the shoulder 148.

A ring gear {52 in the chamber 138 is formed

5. with a hollow hub. porticn 154 journaled in the
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lower portion of the central bore of the housing
{35 below the shoulder 148, The ring gear 152
is supported in position by the companion ring
gear 156 secured to a shaft {58 journaled in the
sleeve 160. The sleeve 160 is formed with a re-
duced end portion 162 threaded for reception in a
radial, threaded bore at the lower portion of the
handle housing. The shaft 158 projects beyond
the sleeve 188 and has secured to its outer end
an operating knob or the like {64.

A manually operable switch 166 is mounted in
the chamber 138 as by means of a screw 168
carried by the housing 136 and threaded into the
mountirg bracket {19 of the switch (66. The
switch 188 may be of any suitable construction,
of which one contact is connected to a terminal
{72 and the other contact is connected to an
upwardly urged or resilient or spring-pressed pin
{74 disposed co-axially with the central bore in
the handle housing {36. The switch is so mounted
hat the operating lever 176 depends from the
hansle housing and projects through an enlarged
opening or slot 178 in an end closing cap 188
secured in ary convenient manner to the bottom
of the handle housing to close the chamber 138.
The terminal 172 of the switch is connected to
a wire or lead-in £82, which extends upwardly of
the handle housing through a suitable longitu-
dinal hole (not shown), and from which the wire
projects for connection to ore side of a battery
or other source of electric energy that is, accord-
ing to the customary practice, grounded at its
other side to the metal parts or frame of the tank.

The head portion of the tank carried lamp
mounting unit comprises a housing casting 184
(Figures 2, 3 and 9) having a vertical central bore
receiving the upper erd of a tube or sleeve 186,
The sleeve 88 is positioned angularly with re-
spact to the head housing 184 by a pin or set screw
{88 carried by the housing and received in a
radial opening in the upper end of the sleeve {885.
The housing is also frictionally clamped to the
sleeve by means of a screw (90 threaded in one
of two ears 192 (Figure 2) formed by a longitu-
dinal slot 194. A second sleeve 18§ is journaled
in the sleeve 186 and is formed at its lower end
with a longitudinal slot or keyway 198 receiving
a key 200 (Figure 7) formed in the hub 154 of
the ring gear 152,

At its upper end the sleeve {96 is keyed or
pinned as by pin 202 (Figure 9) to the hub 204
of a ring gear 206. The gear 206 is mounted in
a chamber 208 formed in the upper end of the
housing 184 and is journaled in the housing by

the extension of its hub portion into the upper, :

enlarged end of the centra} vertical bore through
the housing,

An insulated wire, cable, or conduit 218 extends
through the sleeve 196 from one end to the other.
At its lower end the wire is bared and the bare
wire is soldered or otherwise fixed to a pin 212
(Figure 7), having a cap portion 214 abutting the
lower edge of an insulating sleeve 216 surround-
ing the lower end of the wire 218 and the pin 212
and snugly fitted into the lower, enlarged portion
of the bore in the sleeve 1886, the sleeve 215 abut-
ting at its upper edge an annular shoulder 218
formed in the bore of the sleeve 196. The cap
portion 214 of the pin provides means for detach-
ably engaging and establishing electrical contact
with the upwardly urged terminal pin {74 of the
switch 166.
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At its upper end the wire 210 is bared and the ,

bare wire received in the central opening of a
contact pin 222 having an enlarged heagd portion

76

6

224 by which the pin is supported upon the upper
surface of an insulating sleeve 226 having a de-
pending reduced portion encompassing the upper
end of the wire 210 and the pin 222 and snugly
fittirg within the enlarged portion of the bore in
the hub of the ring gear 208.

The housing 184 is formed with g lateral arm
or extension 228 having a vertical slot 230 in its
lower surface and with a horizontal slot 232
(Figure 11) intersecting the slot 238 and forming
spaced ears 234 receiving a clamping bolt 236.
The extension 228 is provided with a central bore
communicatinrg with the end chamber 298 of the
housing 184, and in this bore is mounted a sleeve

5 288 (Figures 9, 11, and 12).

‘The sleeve 238 is formed with a relatively thin,
inner cylindrical portion 2498 subdivided into semi-
cylindrical parts by diametrically opposed, longi-
tudinally extending slots 242, The slots 242 ex-
tend inwardly from the free edge of the cylindri-
cal portion 249 to an annular flange or collar
portion 244, on the other side of which extends
a thicker cylindrical portion 246. ‘The annular
flange 244 of the sleeve 238 abuts the outer edge
of the lateral extension 228 of the housing 184
and the cylindrical portion 240 is formed with a
cross slot 248, through which the shank of the
clamping bolt 236 extends.

A sleeve 259 is journaled in the sleeve 238 and
is formed with g reduced end portion 252 extend-
ing beyond the sleeve 238. The sleeve 253 is pro-
vided with spaced annular flanges 254 forming
a channe] rsceiving g lubricant packing ring 256.

‘A ring gear 258 which meshes with the ring gear

206 is provided with a hollow hub portion received
in the cylindrical portion 240 of the sleeve 238
and keyed thereto as by cross pin 260. A coil
spring 282 interposed between the inner annular
flange 254 and the internal shoulder formed by
the cylinder portion 246 of the sleeve 238 urges
the sleeve 258 inwardly and the gear 258 into
meshing engagement with the gear 206.

A sleeve 284 is mounted on the reduced exten-
sion 252 of the sleeve 258 and cooperates with

3 the latter to form a mounting stud for the lamp

unit #2. The sleeve 264 is keyed to the sleeve
258 as by cross pin 266, and is formed with an
oifset annular end portion 268, by which it is
journaled on the sleeve 232 with the inner edge
of the sleeve 284 abutting the annular flange
244. The sleeve 254 is also provided with a radial
cpening 278 for receiving the inner end of the
releasable locking pin 68, by means of which
the lamp unit is latched to the mounting stud.
Electrical connection is established between
the contact pin 90 of the lamp unit {2 and the
pin 222 in the chamber 208 by a pin 212 slidably
mounted in spaced bushings 274 supported by
insulating bushings 276 and 278 mounted co-ax-
ially in the sleeve 259 and the gear 258. A coil
spring 289 between the outer bushing 274 and
an enlarged portion of the pin 272 urges the pin
inwardly into electrical contacting engagement
with the head portion 224 of the contact pin 222.

5 The outer end of the pin 272 is exposed for elec-

trical contact with the spring-pressed pin 94.

It will be evident that by adjustment of the
clamping bolt 226, the split tubular portion 243
of the sleeve 238 will exert g frictional clamping
force on the sleeve 2560—the adjustment being
such as to hold the sleeve 250 and the lamp unit
12 against inadvertent rotation while permitting
their intentional rotation upon manipulation of
the knob 164 or manual swinging of the lamp
unit through manipulation of the knop 24.
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The chamber 268 in the uppér end of the hous-
ing 184 may be closed by a cap screw 282.

" The base 18 may comprise a generally frusto-
conical casting secured at its base in any con-
venient manner to the turret flange 10, and pro-
vided with a central bore extending upwardly
from the threaded opening in the lower portion
of the casting to receive the sleeve 185. This
casbinig may be provided with an upper cylindrical
poriion Z84 (Figures 2, 4, 5 and 9 having an
annular recess or groove 236. When the head
portion {4 of the lamp mounting unit is re-
moved from the base 18, the central bore in the
base may be closed by a ¢ylindrical cap or cover
288 having an annular flange 288 fitting about
the cylindrical portion 284 of the base, and this
cover may be provided with a spring clip 292
having an eyelet 284 for receiving one end of a
chain 288 affixed ab its bhase at its opposite end
to the eyelet 288 threaded into the base 18.

-The clip 292 is preferably formed with latch-
ing fingers 88 received in diametrically opposed
openings in the flange 280 of the cover, the clip
Being preferably of round stock and the spring
fingers normeally spaced apart a distance less
than the diameter of the head of the cover 283,
with the spring fingers projecting inwardly of
the cap into the annular notch 288, so that the
cover is latched to the cylindrical part 284 of
the base, but, when the clip is swung to the po-
gition above the cap as shown in Figure 4, the
head of the cap forces the spring fingers apart
and withdraws them from the groove 286 so that
the cap may be removed from the base.

A casting 302 having a cylindrical portion 384,
similar to the portion 284, and an asnnular re-
cess or grocve 308, is secured to the turret flange
18 to one side of the base 18 to receive the
cover when the head pertion of the lamp mount-
ing unit is inserted in the base, as shown in Fig-
ure 2.

The sheet metal hood 42 of the lamp unit {2
is preferably provided with aligned front and
rear sights 888 and 28 (Figure 13) secursd as
hy rivets 312 to the hood shell 42 and positioned,
as shown in Figure 2, at the forward and rear
edwes of the hood. .

In assembling a lamp mounting unit on the
tank, the hollow stud 96 (Figure 5) is threaded
into the boss 18 from within the tank until the
end of the stud reaches the tapered bottom por-
tion of the threaded opening in the base. There-
after a tool having key projections fitting into
the }- yways {988 in the bottom of the hollow stud,
and & Cross ha*mln or other part which may be

used 4s a positioning indicator, is employed to turn
hollow stud and io forcibly jam the upper end
1 of the t‘.‘:eaded hole in the base, which
By uprsets the last thread convolution or con-
Hutions of the tlnemd of the hollow stud so as
o l.OS)thSW lock the hollow stud against loosen-
ing under vibration of the tank, and this turn-
ing is continued until the tool handle or other
pesitioning indicator reveals that the slot or
longitudinal groove 166 in the surface of the
hollow stud faces in the same direction as the
muzzle of the gun. The sleeve {18 having been
mounted on the hollow stud 25 hefore it is thread-
ed into the bhase is then rotated until the clutch
ball {29 is seatsd in the groove 186 and the fric-
tion clamp is then adjusted by the wing bolt

{28 to clamn the sleeve 114 to the hollow stud.

The handle housing 126 is then inserted in the
bottom of the slesve 118 and the set screws 148
adjusted unti]l they seai in the ahnular groove
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{44 of the housing, The handle, cperating gears
and the switch may be mounted in the handle
housing either before or after assembly of the
handle housing with the sleeve 115, as may be
most convenient., These mechanisms being se-
cured to the handle housing, the lower portion of
the Iamp mounting unit is now ready for the in-
sertion of the head portion 14 of the unit. This
head portion is inserted from g position externally
of the tank by pushing the sleeve 188 through
the central bore of the base 18 and rotating the
head poition until the keys 158 and 208 (Figure
T7) are received in the companion key slots 313 and
{98 in the outer sleeve 185 and the inner sleeve
136, and the sleeve {80 is seated upon the an-
nular shoulder 48 in the central bore of the
handle housing. When the sleeve 186 is thus
positioned, a radial opening 314 (Figures 3 and 5
to 7) is aligned with a pin 316 having an operat-
ing head or knob 3{8, the pin being normally
urged into the opening 314 by a spring strip 320.
The spring strip 328 i3 apertured at its upper end
to receive the pin and bears against an annular
collar or flange 322 secured 1o, or formed upocn,
the pin. This spring strip is alsc provided with
an aperture in its lower portion o receive the re-
duced threaded shank i32 of the handle sleeve
{88, by means ¢f which the strip is secured to the
handle housing. The pin 316 may be released
from the opening 314 in the sleeve 185 by a pull
exerted on the knob 3£8, and it'may be held in this
position by a cross pin 324 normally received in a
slot in the handle housing, but which upon rota-
tion of the pin engages the outer, adjacent edge
of the housing, snd thus prevents inward move-
ment of the pin under the action of the spring

strip 328. The pin 316 serves as means for re-
leasably latching the head porticn {4 of the lamp
motinting unit to the hase portion of that unit.

The lamp unit {2 inay then be mounted on the
head portion {4 by placing the bess 68 of the
bracket 58 over the sleeve 2§84, and then turning
the knob 15 until the lugs TZ-are aligned with the
complementary notches in the ¢ylinder §8, where-
tpon the spring 7§ forees the pin 38 outwardly
when the pin is aligned with the opening 270 in
the sleeve. It'is then necessary to precisely slign
the lamp unit with the -gun, the approximate
alignment having Dbeen originally -sttained by
causing the sloj {56 i° me holew 'stud 86 to face
in the same diractlon s the muzzle of the gun.
This precise lir‘n'me‘ib ig effected by rotating
the handle housing 436 relative o the sleeve 118,
the par ulahy tight set screws 146 serving as a
suppert for the handlé housing. ¥ -will be evi~
dent, of course, that as the handle housing is
turned, the sieeve 185 and consequently the head
portion {4 are simultaneously rotateq to gwing the
iamp unit 2 in a horizontal plane. When the
preper precise glignment has been t‘amed a8
determined by sighting the lamp and the wun
upon a common target ' within 2-point-blank range
or an average range, a5 may be desired, the scb
screws #46 are fully tightened to maintain the
handle housing in such fixed angular relation to
the sleeve (1§ of the friction clamp 4. The
lamp is now synchronized wn‘x the gun in-a hori-
zontal plane and any shell fired by the gun at
point-blank range, or ranges approximating the
average range, will hit-whatever target. may be in
the light beam.

In locating the target at night, the friction
clamp |14 is released to permit horizontal swing-
ing of the lamp independently of the hollow
mounting stud 8§, and herice independenitly of shé
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turret and gun. - The horizontal swinging of the
lamp is accomplished by swinging the knob {54
in a horizontal plane to rotate the handle hous-
ing and the friction clamp about the axis of the
hollow stud. This rotation of the handle hous-
ing is transmitted through the key 158 (Figure 7)
to the sleeve 188, and through the sleeve to the
housing {84 of the head portion {4 to effect swing-
ing of the lamp about the vertical axis of the
sleeve. The target having been located, rotation 190
of the turret is initiated. During this rotation
of the turret, the knob 184 is swung to compensate
for the turret rotation and to maintain the targst
illuminated by the lamp. When the gun, due to
_ the rotation of the turret, becomes aimed at the 1§
target illuminated by the lamp, the clutch bhall
139 snaps into the groove 165 of the hollow stud
96, for the groove 186 always faces in the same
direction as the muzzle of the gun. The snapping
of the ball into the groove may be feli, and ob- 20
served by the operator cr gunner for, as the kall
falls into the groove, immediately the rotating
turret will begin to swing the handle which is
gripped by the operator or gunner. At the same
time the lamp will beg’n to move with the turret g5
and across the target. The turret is immediately
stopped; the friction clamp tightened to hold the
lamp and gun upon the track; the lamp then ex-
tinguished by opening the switch 168; and the
gun is then fired. 50

When the target is a moving cne, the rotation
of the turret may be continued to move the gun
and lamp in synchronism after the clutch ball has
dropped into the groove i86, the lamp remaining
energized for g short period to assure the propsr 35
synchronization of the movement of the gun with
the target. This having been attained, the switch
186 is then operated to extinguish the lamp and
the gun fired.

Once the ball 133 has dropped intc the groove 49
106 and the friction clamp tightened to hold that
relation, the gun will necessarily be accurately
directed upon any target illuminated by the
lamp. The synchronized position of the gun and
lamp may be adjusted in the field by loosening 435
the opposed set screws 148 and swinging the -
handle housing relative to the friction clamp
until the precise synchronization of the lamp and
gun is again attained.

The lamp unit may bz swung to locate a target 50
in a vertical plane by rotation of the knch about
o horizontal axis, thus rotating the shaft $58 and
the ring gear 158, this rotation of the ring gear
{58 being transmitted to the lamp unit through
the ring gear 152, sleeve 198, the ring gear 208, 55
the ring gear 258, the sleeve 288, the sleeve 264,
the pin 68, and the bracket 58 fo effect vertical
movement of the lamp unit. The positioning of
the lamp in a vertical plane when illuminating a
target will not always directly indicate the angle 6o
to which the gun is to be elevated before firing
upon the target since a shell or missile has a
curved trajectory. However, it may be desirable
to aid in determining the proper angle or eleva-
tion of the gun and for other purpocses to provide 63
the operator or gunner with an indication of the
angle of inclination of the lamp unit relative to
the normal horizontal plane of the operating
handle. The rotatable knob 164 and the adja-
cent sleeve 160, may, therefore, be provided with 70
appropriate scales or indicia for indicating the
angle through which the knob has been rotated
in terms of the angle-of inclination of the lamp
unit. ’

During daylight or whenever the lamp is net 75
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required, the lamp unit and also the head portion
{4 of the lamp mounting unit may be readily re-
moved and stored within the tank. The Jamp
unit ean be instantly removed by pulling out the
pin 68 to withdraw it from the opening 2710 in
the sleeve 264, and then pulling the lamp unit off
the end of that sleeve. The head portion 14 may
be removed, with or without the lamp unit, by
first merely pulling the pin 316 out of the opening
344 in the sleeve 88, and then pulling upwardly
on the head housing 184, and thus the sleeve 18§,
the sleeve 196, and cable 2£8 are simultaneously
withdrawn from the aligned central beres of the
handle housing 138, the hollow stud 88, and the
base i8. The head portion 14 of the lamp mount-~
ing unit and the lamp unit {2 are instantaneously
replaceable for immediate action by merely in-
serting the head portion into the base and push-
ing downwardly thereon until the sleeve 186 is
bottomed by abutment on the annular shoulder
{48 in the central bore of the handle housing,
after which the pin 316 is released for inward
movement by the spring 320 into the opening
214 in the sleeve 186.

To seal the central opening in. the base and
compensate for manufacturing tolerances, the
sleeve 188 is provided with metal washers 326 and
328 (Pigure 9), between which is interposed a
soft, flexible washer 330 preferably of rubber.
The washer 328 may be snugly fitted on the
sleeve to prevent the washers from dropping off
the sleeve. The washer 338 is preferably of such
normal thickness that, when the sleeve 188 is
bottomed upon the annular shoulder 148, the
washer will be compressed so that the base open-
ing is sealed, vibrations abscrbed, and compensa-
tion offéred for dimensional differences due to
manufacturing tolerances.

The lamp unit 12 is preferably stored within
the tank upon the portable mounting unit or
pistol grip 16 (Figures 14 and 19). This portable
mounting unit comprises a hollow casting 332 in
the form of a pistol grip having an integral lamp
supporting arm 334 apertured to receive a stud
335, the stud having an enlarged portion 338
above the supporting arm 334, The portion 338
is formed with a radial opening 340, an axial
opening 342, and an opening 344 angularly in-
tersecting the opening 382 and extending to the
surface of the supporting arm 334, The.radial
opening 340 is adapted to receive the pin 68 of
the releaseable locking device €5, by means of
which the lamp unit {2 may be detachably se-
cured to the stud 336. The openings 342 and 344
provide a passage for the insulated wire cable or
conduit 346 which extends through an opening
348 in the arm 334.

A contact pin 350 which is mounted in an in-
sulating bushing 832 set into the upper end
of the axial opening 342, is soldered to the bare
wire of the insulated wire 346 and serves to
establish electrical connection between the wire
and the contact pin 98 of the lamp unit. The
wire 348 extends into the chamber 254 of the
casting 332 and is connected to one terminal 3E6
of a switch 358 mounted in the chamber in any
suitable manner as by bolts 860 and 362. The
other terminal 364 of the switch is connected to
a wire 365 of a two-wire cable 368 extending from
the bottom of the casting 332 to a spring return
cable reel 378 (Figures 15, 17 and 18). The wire
372 of the cable 358 is a grounding wire and is
connected to the bolt 382 to establish a ground
connection through the pistol grip to the lamp
unit. The switch 358 may comprise a spring
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blade 374 normally holding the switch contacts

in open position but movable under the action of
a trigger 376 to close the switch contacts.

The trigger may comprise a slide block prefer-
ably of insulating material slidably mounted in
the pistol grip and projecting therefrom beneati
the arm 234 in position for ready grasping and
manipulation by an cperator’s finger. The slide
block or trigger is urged outwardly {0 permit the
switch to be opened by its spring blade 316 by 2
coil spring 378 bearing upon the trigger and
against the housing casting. The trigger is pro-
vided with a depending lug 380 for manipulating
the switch operating blade 375, One or both
sides of the pistol grip may be opened, as moss
conveniently manufactured, and the open side or
sides may be closed by a cover or covers 382
fastened by screws to the housing casting 2392,

The reel 378 may comprise a housing 384
mounted on the bracket 388, in turn bolted to a
bracket 368 mounted in any suitable place within
the tank in a fixed position. The wire 363 passes
through the shelf of the bracket 388 and the resi
housing through a bushing 398 and is coiled about
a spring returned drum 282 mounted for rota-
tion on an axle 384, The grounding wire 372
may be directly connected to the drum gnd
grounded thereby through the reel and bracket
to the tank frame while the wire 286 is connected
in the conventional manner through a wiper (not
shown) ‘to the lead (not shown) extending
through the axle and connected to a wire 298,
connected to the ungrounded side of the bastery
or other source of electric energy carried by the
tank.

The portable unit {8 may be detachably
mounted on the bracket 388 by the clamp 399
comprising a U-shaped base part 490 bolted ut
its base to the bracket 288, and provided at its
iree edges with ears 402 receiving pivot pins 494
and 488. A latch 408 may be pivoted by the pin
404 to one ear £92 while the keeper 410 is pivoted
to the other ear by the pin 886. The keeper may
comprise a rod or heavy wire bent in the form of
a U, having the ends of its armg inturned to
form the pivot pin 406,

The latch 408 may comprise a strap 412 pivoted
by the pin 484 to one ear 462 and a strap 444
hinged to the strap 412 and formed adjacent the
hinge with a reversely bent latching lug 4¢5. The
portable unit 1§ being inserted in the base pars
403, the clamp 398 being open is then secured by
moving the straps 412 and 414 inwardly from the
position shown in dash lines in Figure 19 to 2
position in which the strap 412 is shown in fail
lines in this figure, and the open side of the
latching lug 416 faces outwardly to receive the
cross bar of the rod keeper 410. The strap 414
is then moved rearwardly to the full line pOsi-
tion in Figure 19 to cause the latching lug to
encompass the received cross bar of the keener.
The base part 460 is extended vertically along
the bracket 388 and provided at its upper and
lower ends with Iateral flanges 418 and 420 to
receive and support the portable unit {8, ag shown
in Pigures 17 and 18.

It will be evident that the portable unit or
pisto! grip 6 provides ready mounting means for
storing the lamp unit 12 within the tank and a
full portable control mount for the lamp unit, by
which it may be used as a poritable searchlight
or signalling device when the supply cable is
withdrawn {rom the reel.

It will be evident that applicant has provided
a combined spot and signal light for controlling
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the aiming of a gun or the like upon s target;
means for discovering a target and utilizing that
means for the proper aiming cf the gun or other
directable device upon that target; a gun mounted
on a shiftable base with target locating means
automatically synchronizable with the gun, a
combination search and signal light mounted on

target and determine automatically the aiming of
the tank gun; to signal; and to facilitate nizht
driving; and also a portable search and signal
light capable of instantaneous attachmesnt to, ar
detachment from, a tank, armored car, cr oihor
vehicle for immediate use for any of said PUTNOSEs.

It is thought that the invention and numeroys
of its attendant advantages will be understood
from the foregcing illustrstive deseri tion, and
it is cbvious that numerocus changes may be made
in the form, construction and arrangement of
the several parts without departing from the
spirit or scope of the invention or sacrificing any
of ity attendant advantages, the form hercin de-~
scribed being a preferred embodiment for the
burpose of illustrating the invention.

What I claim is:

1. A spot-light mounting unit for a tank hav-
ing & gun turret, a hollow stud rigidly fixed to
& wall of the gun turret and extending into the
tank, a sleeve rotatable on said stud, a rod ex-
tending through said hollow stud and the wall
of the gun turret to support the spot-light, con-
trol means with which said rod is detachably
associated at its inner end for rotating said rod,
means for synchronizing the spot-light with the
gun, said last mentioned means comprising
means for automatically connecting the sleeve
to the stud to indicate that the gun and lamp
are in certain relative positions, and means
adjustably connecting the sleeve to the conirol
means for rotation synchrenously with said rod
and' to adjustably predetermine said relative
Positions of the gun and lamp.

2. A spot-light for a tank having a gun turret,
a hollow stud fixed to a wall of the turret in
Juxtaposition to the gun, clutch means having
one part carried by the stud in fixed position
relative to the gun, a member rotatable on said
stud and carrying the other clutch part, said
clutch parts being automatically engageable and
disengageable to prevent and permit relative
rotation of said stud and member, releasable
means for locking said stud and member against
relative movement upon engagement of said
clutch part to lock the member in predetermined
position relative to the gun, relatively rotatable
sleeves passing through said stud and the wall
of the turret, a lamp unit connected to said
sleeves externally of the turret for rotation and
revolution by said sleeves, operating means with-
in the turret, connections between said operating
means and one of said sleeves for revolving said
lamp unit, an adjustable connection between
said operating means and said member for ef-
fecting rotation of said member about said stud
synchronously with said one sleeve, said ad-
justable connection being adjusted to synchro-
nize the lamp unit with the gun when the clutch
barts are engaged, whereby the engagement of
said clutch parts after an object has been lo-
cated by said lamp unit determines the direction
of the gun upon the object, and said operaling
means including means for rotating the other
sleeve to rotate the lamp unit.

3. A spot-light for a tank having a gun turret,
a hollow stud fixed to a wall of the turret in
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juxtaposition to the gun, cluich means having
one part carried by the stud in fixed position
relative to the gun, a member rotatable on said
stud and carrying the other clutch part, said
clutch parts being automatically engageable and
disengageable to prevent and permit relative ro-
tation of said stud and member, releasable means
for locking said stud and member against rela-
tive movement upon engagement of said clutch
parts to lock the member in predetermined posi-
tion relative to the gun, relatively rotatable
sleeves passing through said stud and the wall
of the turret, a lamp unit connected to said
sleeves externally of the turret for rotation and
revolution by said sleeves, operating means with~
in the turret, connections between said operat-
ing means and one of said sleeves for revolving
said lamp unit, an adjustable connection between
said operating means and said member for effeci-
ing rotation of said member about said stud syn-
chronously with said one sleeve, said adjust-
able: connection being adjusted to synchronize
the lamp unit with the gun when the cluich
parts are engaged, whereby the engagement of
said clutch parts after an object has heen located
by said lamp unit determines the direction of
the gun upon the object, said operailng means
including means for rotating the other sleeves
to rotate the lamp unit, and electrical supply
means including electrical conductor means ex-
tending through said sleeves for connection to
said lamp unit, and a control switch carried
by said operating means.

4. In g device of the character described, a
lamp unit, a head housing comprising means
for rotatably supporting said lamp unit and a
pair of interfitting sleeves, the first of which is
connected to said lamp unit for rotating said
lamp unit on rotation of the sleeve and the
second of which is connected to said head hous-
ing for rotating said head housing - to revolve
the lamp unit on rotation of the sleeve, a hol-
low member adapted for fixed attachment to a
shiftable support, said sleeves projecting through
said hollow member, a member rotatably
mounted on said hollow member, a clutch having
automatically engageable and disengageable
parts for connecting said members in one posi-
tion to determine the position of the rotary
member relative to the hollow members, oper-
ating means for said sleeves, said operating
means including an operator censtructed. for
automatic connection to the second sleeve in
fixed angular relation and disconnection at will,
manually operable means for locking said second
sleeve and said operator against disconnection,
means for adjustably connecting said operator
to said rotary member to align the lamp unit
in fixed relation to the shiftable support when
the clutch parts are engaged, and releasable
means for locking said rotary member, said oper-
ator, said second sleeve, and said lamp unit
against movement relative to said hollow mem-
ber, sald operating means including a second
operator for rotating the first sleeve to effect
rotation of the lamp.

5. A spot-light comprising a2 lamp unit, & sup-
porting unit comprising a head housing, said
head housing having intersecting bores, a rotary
sleeve mounted in one bore, means for mounting
said lamp unit on said sleeve, releasable means
for locking said lamp unit against rotation rel-
ative to said sleeve, a rod mounted in and in-
sulated from said hollow sleeve and exposed for
electrical contact with the lamp unit, an elec-
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trical conductor in the other bore of the head
housing, a tube surrounding said conductor, in-
termeshing gears mounted in the bores and
secured to said sleeve and said- tube, respectively,
a contact member secured to a free end of the
conductor within the head housing for engage-
ment by said rod, and conirol means spaced from
said head housing, said tube and said conducior
extending to said control means, a second tube
surrounding the first tube and secured to said
head housing, said second tube extending to said
control means, said control means including
means for rotating the first menticned tube fo
effect rotation of the lamp unit, means for rotat-
ing the second tube to rotate the head housing
and revolve the lamp unit, and means for con-~
trolling a supply of electrical energy to said con-

ductor to control the energization of said lamp

unit.

6. In a vehicle spot-light, control means adapt-
ed to be mounted in the vehicle, said control
means comprising a handle housing having a
chamber, a control switch in said chamber; said
housing having a first bore therein communicat-
ing with said chamber, said switch having a re-
siliently mounted terminal aligned with the axis
of the bore, said housing having an ahbutment
extending into said bore, a key prejecting into
said bore above said abutment, 3, hollow gear ro-
tatably mounted in said housing co-axially with
said bore, said housing having a second bore com-
municating with said chamber and extending at
an angle to the first bore, a handle comprising a
sleeve, an operating shaft journaled in said

_sleeve, said sleeve being secured to said housing

with said shaft extending into said chamber, a
second gear carried by said shaft intermeshing

_ with and supporting the first gear, said first gear
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having a key extending into its central bore, a
lamp unit, means for supporting said lamp unit,
said suppcrting means comprising a head hous-
ing, means for rotatably mounting said lamp unit
on said head housing for rotation relative thereto
and for revolution therewith, said mounting unit
coraprising an outer sleeve secured to said head
housing and projecting therefrom for insertion
into the first bore of said handle housing, said
outer sleeve having an open keyway receiving
the first mentioned key in the handle housing
upon insertion of the sleeve thereinto to connect
the sleeve to the handle housing for rotation
therewith, an inner sleeve passing through the
first sleeve and projecting therefrom for insertion
into the central bore of the first gear, said second
sleeve being rotatably supported in said head
housing and having an open keyway for the re-
ception of the key in the bore of the first gear to
connect the sleeve to the gear for rotation there-
with, an electric conductor in the second sleeve
insulated therefrom and projecting beyond the
opposite ends of the second sleeve, a contact but-
ton secured to the free end of the conductor for
engaging the resiliently mounted switch terminal
in the chamber of the handle housing, means in
the head housing for operatively connecting the
inner sleeve to the lamp unit and causing rota-
tion of the lamp unit with the sgleeve, and means
for locking the outer sleeve to the handle housing,
said locking means being releasable to permit
withdrawal of the outer sleeve, the inner sleeve
and the conductor from the handle housing by
movement axially of the first bore in the handle
housing.

7. A spot light comprising a hollow mounting
stud, clutch means having one part carried by the
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stud in fixed position relative to the stud, & mem-
ber rotatably mounted on said stud and carrying
the other clutch part, said clutch parts being
automatically engageable and disengageable to

prevent and permit relative rotation of said stud -

and member, manuaily releasable means for lock-
ing said stud and member against relative rota-
tion on engagement of said clutch parts to lock
the member in predetermined position relative to
the stud, relatively rotatable sleeves passing
through said stud, a lamp unit connected to one
end of said sleeves for rotation and revolution by
said sleeves, operating means at the other end of
said sleeves, and connected to one of said sleeves
for revolving said lamp unit, an adjustable con-
nection between said operating means and the
member which is rotatable on the stud for effect-
ing rotation of said member about said stud syn-
chronously with said one sleeve, said adjustable
connection being adjusted to predetermine the
angle of direction of the lamp when the clutch
parts are engaged, and said operating means in-
cluding means for rotating the other sleeve to
rotate the lamp unit.

8. In combination with a supporting wall hav-
ing an aperture therethrough, a supporting col-
umn supported in said aperture, a lamp support-
ed on said column at said side of said wall, a
housing carried by said column at the other side
of said wall, said column being separable from
said housing, a drive gear in said housing, a shaft
in said column and removably splined in said
gear, a latch for attaching said column to said
housing, wiring extending through said column
to said lamp and having a bare end in said hous-
ing, and a spring-pressed contact in said hous-
ing and engaging said bare end.

<
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8. A spot-light comprising a holiow member
adapted to be mounted on a support, & lamp unit,
a second hollow member extending through the
first hollow member irom one end thereof and on
which said lamp unit is rotatably secured, a con-
trol nousing rotatably mounted on the first hol-
low member on the other end thereof, the second
hollow member and said control housing being
consiructed for attachment by insertion of the
second hollow member axially into the first hol-
low member from said one end of the latter, re-
leasable imeans for locking the second hollow
member and the control housing against rela-
tive movement, operating means in the control
housing and including an operating member pro-
iecting irom said housing, said operating means
including & drive member mounted in said hous-
ing for rotaticn relative thereto, a tubular mem-
ber mounted in said second hollow member and
rotatable relative thereto and constructed for at-
tachment to said drive member by insertion of
the second holiow member axially into the first
hollow member from said one end of the latter,
drive means connecting the tubular member to
the Ismp unit for rotating the latter relative to
the second hollow member, electric control means
carried by said control heousing, and electric con-
ductor means carried by and extending within
the tubular member and connected to said lamp
vnit and constructed for electrical attachment to
the electric control means upon insertion of the
second hollow member axially into the first hol-
low member from the said one end of the latter.

HENRY R. GROSS.




