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PATENT OFFICE.

HERBERT F. KING, OF NEWTONVILLE, MASSACHUSETTS.

LIGHT PROJECTOR.

Application filed April 27, 192%. Serial No. 26,314.

The present invention relates, generically,
to automatic light projectors such, for in-
stance, as illuminators or spot-lights which
project a stream of light beams, and picture
machines which project images of objects
on a screen. Specifically, the invention re-
lates to automatic spot-lights, but it must
be understood that this specific emnbodiment
has been selected for its convenience in dis-
closing the broad invention and not with any
intention to limit the scope of the invention
thereto.

The principal object of the invention is to
produce = light projector which may be
moved automatically to cause the stream of
licht beams to move through a predeter-
mined path and spot successively a plurality
of objects and hold the spot for an interval
on at least one of said objects.

To the accomplishment of this object, a
feature of the invention contemplates the
provision' in an apparatus of the generic
class described, of a light projector,auntomatic

“mechanism for turming the light projector
about an axis to shift the position of the
stream of light, and means for controlling
said mechanism to cause the stream of light
to move through a predetermined path and
spot successively a plurality of objects and
hold the spot for an interval on at least
one of said-objects.

Broadly considered the light projector
may be turned about an axis in any plane
Lut it is hetter to turn the light projector
either’ about a vertical or a horizontal axis,
and best to turn the light projector about
both vertical and horizontal axes, or at
least about normal intersecting axes, so that
the stréam of light is shifted along a result-
‘ant path thus increasing its field of move-
ment.

Tn the broader aspects of the invention the
direction and extent of the turning move-
ment or movements imparted to the light
proiector may be derived from a cam mecha-
nism. bubt in order that the path of the

stream of light or the interval in which the

spot of light is held on at least one object in
the path, or both the path and the interval

may be changed readily it is preferred to .

employ a variable pattern instead of a cam
mochanism, . ) :

Other features of the invention relate to
ain devices, combinations and arrange-
te uf parts fully set forth hereinafted

the advantages of which will be readily un-
derstood by those skilled in the art. -
The various features of the present in-
vention will be best understood from an in-
spection of the accempanying drawings il-
lustrating an explanatory embodiment of
the invention, in which, "
Tigure 1 is a perspective of an automatic
light projector; ' :
Fig. 2 15 a vertical section through the case
ot a spotlight selected as the specific light
projector for the purpose of disclosure only;
Fio..8 is a detail in sectional elevation of
the mechanism for tipping the spot-light in
a vertical plane about a horizontal axis and
for rotating the spot-light in a horizontal
plane nbout a vertical axis;
Fig. 4 is a sectional plan on
Fig. 8

the line 4—4,

Tig. 5 is a perspective of the mechanism

for controlling the direction and extent of
the tipping and rotating movements impart-
ed to the spot-light; L

Fig. 6 is a detail in elevation showing the
drive for the controlling mechanism;

TWig. 7 is a detail in perspective showing
the switch connections for lighting or dark-
ening the show window, and .

Tig. 8 is a detail in plan showing both the
controlling mechanism and its drive. :

Describing the specific embodiment of the
invention in general terms the spot-light is
mounted, centrally over the street window
of a store display or show room, to move
about two normal intersecting axes, or about
two axes intersecting at right angles-to each
other, and thus project its stream of light

on any spot within the darkened show room

except on the street window thereof. Mech-
anism is provided for turning: the spot-light
on the two axes referred to and the direc-
tion and extent of these turning movements
is controlled by a pattern mechanism in.or-
der that the stream of light may pick out in
a successive or predetermined manner the va-
rious articles or objects: exhibited in the
show room and hold the spot on at least one
of said objects for an interval. At the end
of each eycle of movement of the stream of
lLight, means controlled by the pattern mech-
anism liohts the shew. window for a prede-
termined period and then darkens the show
room again preparatory to another cycle of
movement of the stream of light. _
g that  the shaw  window 1is
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dressed to display the furniture and deco-
ations of a living room furnished with va-
rious chairs, tables, lamps, sofas, a clock, a
talking machine, a radio, etc., the pattern
mechanism would be arranged in an arbi-
trary manner to cauge the stream of light to
spot the various objects in the darkened
show window successively or in accordance
with some preconceived plan and hold the
spot on at least one of said objects for an
interval. The stream of light first might
pick out the clock, then move to spot the
radio, then a chair, or a lamp, returning to
the clock before spotting other objects, or
completing a sucecessive spotting of each ob-
ject in the show window. The spot may he
held for an interval on any or all of the ob-
The phrase “hold the spot” is con-
sidered broad enough, and is herein intend-
ed, to include the moving of the spot ver-
tically or laterally over objects elongated
vertically and horizontally, respectively.
After completing the evele the whole show
window is flooded with light by means other
than the spot light to display its entire con-
tents. After a time the show window is
again darkened and the spot-light, which
has remained stationary and unlighted, if
desired, during the lighting of the whole

‘show window, 1s again actuated to move its

projected stream of light through its cycle.

The spot-light 9 (Fig. 2) is mounted in a
eylindrical ca=e 10 which 1s held in a band
comprising a pair of semi-circular straps 11
and 12 secured together by Dbolts 18, The
straps 11 and 12 are provided with trun-
nions 14 and 15 (Fig. 1) which are mounted
to turn freely in the depending plates 16 and
17 of a frame or turret 18. Sccured fo the
top of the turret 18 is a large bevel gear 19
carrying a tube 20 (Fig. 8) to which a cap
21 having a central opening is secured. The
tube 20 and cap 21 rotate in a cylindrical
chamber 22 secured to a cover plate 23 car-
ried by a wall bracket 24 arranged to he
secured in some convenient position in a
show room preferably centrally above the
street window thereof. To facilitate the ro-
tation of the cap 21 and to provide a thrust
bearing for the turret 18 and the parts car-
ried thereby, a ball race 24" is interposed be-
tween the cap 21 and the bottom of the
chamber 22,

With this construction, by rotating the
turret on the ball race the spot-light 9 may
be rotated in a horizontal plane about the
axis of the tube 20 and, by mechanism to be
described later, the spot-light may be tipped
in a vertical plane relatively to the turret
about the axis of the two trunnions 14 and
15. These two axes intersect at right angles
to each other, or normal to each other, at a
point located in the longitudinal axis of the
cpot-light 9. The spot-light is thus free to
turn universally relatively to the wall brack-

1,680,685

et 24 and spot any object within the display
room. In the specific embodiment of the
invention it is not desirable to spot the street
window of the show room and consequently

there is no need of tipping or rotating the 7

spot-light through an angle greater than
180°. It must be understood, however, that
in its hroader aspects the invention is not
limited to any special angle through which
the spot-light may be tipped or swung.

In order to tip and rotate the spot-light in
either direction and to the desired extent a
controlling mechanism is  provided which
may be located, if desired, out of the show
roomn at a distance from the spot-light and
connected thereto by flexible or other shaft-
ing. To this end an clectric motor 25 (Fios.
6 and 8), is mounted on a bracket 26 on o
base 27. The out-hoard end of the armature

shaft 28, which rotates in a hearing sup- »

ported by a bracket 29 on the base 27, car-
ries a worm 30. The worm 30 meshes with
a wornm wheel 81 secured to a short shait 52
journaled at one end in the bracket 29
and at its other end in a bracket 33 on
the base 27. The shaft 82 carries a pinion
34 which meshes with a gear wheel 35 mount-
ed on a long shaft 36 journaled near its op-
posite ends in brackets 37 and 38 rising from
the hase 27.
ries a pair of pinions 39 and 40 which mesh,
respectively, with -a pair of disks or gear
wheels 41 and 42 (Fig. 5). The disk 41 is
mounted on a stub shaft 43 journaled in n
bracket 44 rising from the bhase 27, The
disk 42 is also mounted on a stuly shaft 45
journaled in a bracket 46 on the hure 27.
The base 27 also carries a pair of brackets
47 and 48 which support stub shafis 19 and
50 upon which are mounted disks or gear
wheels 51 and 52. The disks 5t and 52 are
rotated simultancously with the disks 41 and
42, but in opposite direction: thereio, Ly
idler pinions 53 and 54, carried Ly slwl
shafts journaled in the brackets 37 and 38,
and engaged, respectively, with the pinions
39 and 40.

The peripheral outside end faces of the
disks 41, 42, 51 and 52 carry a series of holes
55 each adapted to receive a pin 56. The
pins 56 on the wheels 42 and 52 are arranged
to engage and rotate a pin wheel 57 mount-
ed on a shaft 58 journaled in brackets 59,
on the base 27, one of which is shown in Fig.
5. The shaft 58 carries a hevel gear 60
which engages a similar gear 61 on one end
of a shaft 62 journaled at one end in the
bracket 29 and at its other end in a bracket
63 (Fig. 5). Secured to the free end of the
shaft 62 is one end of a flexible shaft 64, or
its equivalent, which is connected at its other
end to a short shaft 65 (Fig. 1) journaled
in the cover plate 23. The shaft 65 carries
a bevel gear 66 which meshes with the hevel
gear 19,

On its ends the shaft 36 car- -
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When a pin 56 on either of the disks 42
and 52 engages the pin wheel 57 the bevel
gear 19 is actuated, through the connections
described, to rotate the turret 18. If the
pin wheel 57 iz engaged by a pin 56 on the
wheel 42 the turret 18 is votated: in one di-
rection.  If the pin 56 engaged with the pin
wheel 57 is on the disk 52 then the tur-
vet 18 is rotated in the other direction. The
extent of rotation of the turret 18 in either
direction is controlled by the number of pins
56 on one of the disks that engage the pin
wheel successively. The duration of time be-
tween successive rotative movements of the
turret is controlled by the spacing arrange-
ment between successive actuating pins.

In order to tip the spot-licht-about its
vertieal axis the disks 41 and 51 are provided
on their outside peripheral end faces with
a series of holeg 67 each of which is adapt-
ed to receive a pin similar to the pin 56 and
arranged to engage a pin wheel 68 (Fig. 6).
The pin wheel 68 is mounted on a shaft 69
journaled at one end in a bracket 70 and at
ifs other end in the bracket 87. The shalt
69 carries a bevel gear 71 swhich meshes with
a‘bevel gear 72 on a'shaft 73 journaled at
one end in the bracket 29 and at its other
end in the bracket 63. At its free end the

shaft 78 is connected to one end of a flexible

shaft 74, or its equivalent, the other end of
which is connected to a shaft 75 (Fig. 1)
journaled in the cover plate 23. The shatt
75 carries a pinion 76 which meshes with a
cylindrical rack 77 mounted to reciprocate
within the tube 20 (Fig. 3), and through
openings formed in the cover plate 23, the

Devel gear 19, and the frame 18. The cylin-

drical rack 77 is also engaged by a thrust
idler pinion 78 mounted on a stub shaft 79

journaled in the cover plate 23. Below the

top of the frame 18 the cylindrical rack r
engiges a thrust idler pinion 80 and a driven
pinion 81.(Fig. 4). . The idler pinion 80 is
mounted on a stub shaft 82 journaled at its
(:pposite ends in the frame 18. The driven
pinion 81 is mounted on a shaft 83 journaled
in the frame 18. Outside the frame 18 the
shaft 83 is provided with a sprocket 8% in
order to transmit the rotary movements of
the shaft 83 to a sprocket wheel 85, secured
to an extension of the trunnion 15, through
a chain 86. :
When a pin 56 on either of the disks 41

and 51 engages the pin wheel 68 the cylin-

drical rack 77 is reciprocated, through the
connections described, to drive the chain 86
and thus tip the spot-light in a vertical plane
about a horizontal axis. The direction in
which the spot-light tips is determined by
the disk 41 or 51 which carries the pin 56
engaged with the pin wheel 68. If the pin
56 is on the disk 41 the spot-light is tipped
in one direction. The spot-light is tipped in
the other direction when the actuating pin is

3
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on the disk 51. The period of dwell between
tipping movements and the extent of the tip-
ping movements in either direction is deter-
mined by the spacing of the pins 56 on the
disks 41 and 51. By providing mechanism
for tipping and rotating the spot-light
about fwo normal intersecting axes and by
providing a pattern mechanism for control-
ling the period of dwell and the direction
and extent of the tipping~and rotating
movements the spot-light may be actuated to
spot gingly in accordance with any arbitrary
plan the objects displayed in the show win-
dow.  The eyele of movement of the stream
of light may be readily changed by shifting
the arrangement of the pins on the pin disks.
In order to flood the show room with light
on the completion of the spot-light’s cycle
the inside peripheral end face of the gear
wheel 52 carries a pin 87 (Fig. 5) arranged
to engage a dog 88 (Fig. T) carried by a
shaft 89 journaled in brackets 90, one of
which is shown in Fig. 5. The shaft 89 also
carries an arm 91 arranged to engage a light-
ing button 92 or other switch-actuating
memiber on o switeh box 98 carried by the
vase 27, The lighting button 92 controls the
usual lighting arrangement of a show win-
dow and when pressed by the arm 51 turns
on the show window lights, thus displaying
it entive contents. The lighting button 92
may be connected to the switch for the spot-
Heht so that when the show window lights
are turned on the spot-light is turned off.
Tn order to redarken the show window a
pin 94 (Fig. 5) on the inside peripheral
end face of the disk 51 engages a dog 95
(Fig. 7). on a shaft 96 journaled in brackets
97 one of which is shown in Fig. 5. The
shaft 96 carries an arm 98 arranged to en-
gage the darkening button 99 or other
switch-actuating member. . .
The spot-light switch may be actuated
simultaneously with the actuation of the
darkening bufton 99 to relight the spot-light
when the show room is darkened and the
spot-light cycle may be recommenced. The
show window, however, may be left in dark-
ness for a period of time before the spot-
Jight is again relighted and restarted on its
cycle.
Nothing herein contained is to be inter-
preted as limiting the invention in the scope

“of its application to use in connection with

the particular apparatus or the particular
mode of operation or both selected for pur-
poses of illustration and explanation. While
the particulars of construction herein set
forth are well suited to one mechanical form
of the invention, it is not limited to these de-
tails of construction, nor to the conjoint use
of all its features, nor is it to be understood
that these particulars are essential since they
may be variously modified within the skill of
the artisan

without departing from the true
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scope of the actual invention, characterizing
features of which are set forth in the follow-
ing claims by the intentional use of generic
terms and expressions inclusive of various
modifieations.

What is claimed as new, is:

1. An apparatus of the class deseribed
having, in combination, a light projector,
mechanism for tipping and rotating the light
projector, and patterns for actuating said
mechanism and for variably controlling the
direction and extent of the tipping and ro-
tating movements,

2. An apparatus of the class deseribed
having, in combination, a light projector,
mechanism for tipping the light projector
and nieans for uctuating said meehanism and
for controlling. the direction and extent of
the tipping movement including a pin wheel
and a pair of disks provided with a plural-
ity of pins for rotating the pin wheel.

3. An apparatus of the class described
having, in combination, a light projector,
mechanism for rotating the light projector,
and means for actuating said mechanism and
for controlling the dircetion and extent of
the rotating movement including a pin wheel
and a pair of disks provided with a plural-
ity of pins for rotating the pin wheel.

4. An apparatus of the class described
having, in combination, a light projector,
mechanism for tipping and rotating the
Light projector, and means for actuating said
mechanism and for controlling the direction
and extent of the tippiug and rotating move-
ments including a pair of pin wheels and
two pairs of disks provided with a plural-
ity of pins for rotating the pin wheels.

5. An apparatus of the class deseribed
having, in combination. a spot-light, a cas-
ing therefor including a pair of trunnions;
a turret in which the trunnions ave jour-
naled; a chain drive for tipping the spot-
light on the turret, including a sprocket se-
cured to one of the trunnions and a sprocket
shaft journaled on the turret; a pinion
mounted on the sprocket shaft, a cylindrical
rack mounted to reciprocate on the turret
and engage the pinion, and means for re-
ciprocating the rack.

6. An apparatus of the class described
having. in combination, a spot-light, a cas-
ing therefor including a pair of trunnions;
a turret in which the trunnions are jour-
naled; a chain drive for tipping the spot-
light on the turret, including a sprocket se-
cured to one of the trunnions and a sprocket
shaft journaled on the turret; a pinion
mounted on the sprocket shaft; a cylindrical
rack mounted to reciprocate on the turret
and engage the pinion, means for reciprocat-
ing the rack, and means for rotating the tur-
ret.

7. An apparatus of the class described
having, in combination, a spot-light, mech-
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anism_ for operating the spot-light to cause
its stream of light to move through a prede-
termined cycle, a switch for a source of il-
humination independent of the spot-light in-
cluding a lighting membeér, and means oper-
ating at the end of the spot-light eycle for
actuating the lighting button.

8. An apparatus of the class described
having. in combination, a spot-light. mech-
anisiy for operating the spot-licht to cause
its stream of light to move through a prede-
termined cyele, a switch for a source of il-
lumination independent of the spot-light in-
cluding a lighting member and a darkening
member, and means operating hetween the

70

80

spot-light eyeles for suceessively actuating -

the lighting and darkening members,

9. An apparatus of the class deseribed
having, in combination, a spot-light, mech-
anism for operating the spot-light to cause
its stream of light to move through a prede-
termined cycle including a pair of pin wheels
and two pairs of disks provided with a plu-
rality of pins for rotating the pin wheels. a
switch for a cource of illumination inde-
pendent of the spot-light including a light-
ing and a darkening member, and a pin on
ene of the disks of each pair for pressing the
Iighting and darkening members suceessive-
ly between the spot-light cycles.

10. An apparatus of the class deseribed
having, in comhination, a tippable and ro-
tatable light projector, mechanism for tip-
ping and rotating the light projector, and
automatic means for controlling said mech-
anism to canse the stream of light to move
throngh a predetermined path and spot
successively a plurality of objects and hold
the spot for an interval on at least onc of
sait objects. ‘

11. An apparatus of the class described
having, in combination, a tippable and ro-
tatable light projector, mechanism for tip-
ping and rotating the light projector, auto-
matic means for controlling said mechanism
to cause the stream of light to move through
a predetermined path and spot successively
a plurality of objects, said controlling means
including elements adjustable to change said
path.

12. An apparatus of the class deseribed
having, in combination, a tippable and ro-
tatable light projector. mechanism for tip-
ping and rotating the light proiector, anto-
matic means for controlling said mechanisin
to cause the stream of light to move through
a predetermined path and spot successively
a plurality of objects and hold the spot for
an interval on at least one of said ohjeets,
said controlling means including clements
adjustable to vary said interval.

13. An apparatus of the class described
having, in combination, a tippable and ro-
tatable light projector, mechanism for tip-
ping and rotating the light projector, suto-
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matic means for controlling said mechanism
to cause the stream of light to move through
a predetermined path and spot successively
a plurality of objects and hold the spot for
in interval on at least one of said objects,
said controlling means including elements
adjustable to change both the path and the
interval.

14. An apparatus of the class described
having, in.combination, a tippable and ro-
tatable lght projector, mechanism for tip-
ping and rotating the light projector, means
for controlling said mechanism to cause the
stream of light to move throngh a predeter-
mined path and spot successively a plurality
of objects and hold the spot for an interval
on at least one of said objects, said control-
ling means including elements adjustable to
vary the number of objects upon which the
spot is held for an interval.

15. An apparatus of ‘the class described
having, in combination, a tippable and ro-
tatable light projector, mechanism for tip-
ping and votating the light projector, means
for controlling said mechanism to cause the
stream of light to move through & predeter-
nined path and spot successively a plurality
of cbjects located in said path and hold the
spot for an interval on at least one of said
objects, said controlling means including ele-
ments adjustable to vary said interval and
the nwmnber of objects upon which the spot
is held for the interval. '

16. An apparatus of the class described
having, in combination, a spotlight, a cas-
ing therefor including a pair of trunnions, a
turret in which the trunnions are journaled,
means for tipping the spotlight on the turret
including a cylindrical rack mounted to re-

5

ciprocate in the turret, a pair of pinions
engaged with the rack, one of which is a

driving pinion and the other one of which-

is'a driven pinion, and a pair of thrust pin-
ioms engaged by the rack.

17. An apparatus of the class described
having, in combination, a spotlight, a cas-
ing therefor ncluding & pair of trunnions,

40
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a turret In which the frunnions are jour-

naled: a bevel gear secured to the turret, a
tube secured to the bevel gear, a cap secured to
the. tube, said cap and bevel gear having
central openings, a cylindrical chamber in
which the iibe and cap rotate, a thrust bear-
ing interposed between the chamber and
tube, means for rotating the bevel gear, and
means for tipping the spetlight including a
cylindrical vack mounted to reciprocate in
the tube and through the openings in the
bevel gear and cap.

18. An apparatus of the class described
having, in combination, a light projector,
mechanism for votating the light projector,
and means for actuating said mechanism for
controlling the direction and extent of the
rotating  movement including a pin-wheel
and rotary means provided with a plurality
of pins for rotating said pin-wheel.

19. An apparatus of the class described
having, in combination, a light projector,
mechanism for tipping and rotating the light
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projector, ‘and means for actuating said :

mechanism and for controlling the direction
and extent of the tipping and rotating move-
ment including a pair of pin-wheels and
rotary means provided with a plurality of
adjustable pins for rotating the pin-wheels.

HERBERT F. KING.
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