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13 Claims.

This invention relates in general to a mecha-
nism for rotating displays for merchandising,
platforms for pianos, singers, or as a stage, air-
plane beacons, and the like, but is more particu-
larly described as an antennae rotator by which
radio antennae are set and changed in various
rotative positions by moving them as desired in
either direction.

An important object of the invention is in the
provision of improved mechanism for rotating
a suitable support in either direction.

A further object of the invention is in the
provision of an improved reduction drive for
positively rotating a support in either direction
and holding it in any set position as desired.

A still further object of the invention is in
the provision of improved driving and braking
mechanism for operating a support in either
direction, in providing a brake to overcome the
inertia of the movable part; and in maintaining
the support in any position to which it has been
moved.

A still further object of the invention is in
the provision of improved mounting and lubri-
cating means for the rotating mechanism which
also includes an unobstructed passage for con-
ductors through the support and mounting
mechanism.

Other objects of the invention will appear
hereinafter, the preferred construction of which
is shown in the accompanying drawings, in
which—

Pig. 1 is a top view of an antenna rotator
in accordance with this invention;

Fig. 2 is a sectional view taken substantially
on the line 2—2 of Fig. 1;

Fig. 3 is a sectional view taken on the line
3—3 of Fig. 2;

Fig. 4 is a view illustrating a portion of the
driving mechanism;

Fig. 5 is a plan view of a multi-motor drive;
and

Fig. 6 is a wiring diagram for the motors and
brake.

In positioning radio antenna for picking up
distant stations or for the best reception for
other stations it is desirable to change the hori-
zontal angular positions of the antenna and to
vary them as desired for the different stations.

The present invention provides a motor-driven
mechanism for rotating an antenna support in
either direction about a vertical axis for quickly
moving the support and antenna into any de-
sired angular position.

This mechanism is also apphcab]e for con-
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tinuously rotating airplane beacons, for sup-
porting and rotating display stands such as mer-
chandising displays, and also for supporting and
rotating a stage for actors, singers and the like,.
For antenna rotators and airplane beacons it is
desirable to provide an unobstructed passage for
conductors which may lead through the mecha-
nism. itself to a suitable source of current supply
or for suitable electrical connections.

Referring now more particularly to the draw-
ings, a supporting base 10 has a centrally open
upwardly extending hub portion |1 with an outer
supporting rim 12 connected by ribbed spokes 13.
If desired a number of holes {4 may be provided
in the rim for bolting or otherwise securing the
base to a suitable fixed support.

A tubular shell 15 is rotatably mounted in the
hub by means of a roller thrust bearing 16 abut-
ting a shoulder 17 near the lower end of the
base, the lower end of the shell resting upon the
bearing, and by means of the upper and lower
needle bearings 18 and {8 which surround the
sleeve at the upper and lower portions of the
hub.

At the upper end of the sleeve 15 is an
antennae or platform support comprising a
central hub 20 secured to the sleeve by set screws
21 and having radiating arms 22 to which paral-
lel antennae 23 or other supported means are
secured.

In order to drive or rotate the sleeve in the
base a gear 24 is keyed or otherwise secured to
the sleeve at the top of the base and meshing
with the gear at one side is a driving worm 25
which may be rotated in either direction. In
order to enclose the gears the upper end of the
base is provided with an extending flange 26 to
whichi a casing 27 is secured by fastening bolts
28, the casing providing a mounting for the
driving worm and extending above the gear with
upwardly extending spaced rims 29 and 30 sur-
rounding the shell {5 and together forming an
overflow oil groove 3{. Attached to the sleeve
and overlying the rims 29 and 30 is a cap 32
which also has an outer downwardly extending
flange for substantially covering and enclosing
the rims.

In order to lubricate the bearings and the
driving gear, to limit the amount of lubricant
necessary, and also to provide a conduit for
electrical conductors from the upper support
through the base, a thin sleeve 33 is threaded
at its lower end into a correspondingly threaded
inwardly projecting flange 34 at the bottom of
the base and extends upwardly through the shell
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{5 and free from contact therewith nearly to
the top thereof. Another sleeve 35 is threaded
into a fitting 36 at its upper end, is of less di-
ameter than the sleeve 33, and extends down-
wardly therethrough nearly to the bottom of
the sleeve 33, the sleeves being spaced apart and
having no frictional contact or engagement with
each other, the fitting 36 preferably resting up-
on the upper end of the shell 15 and properly
centering and spacing the sleeve 35 within the
outer sleeve 33.

A body of lubricant may thus be confined with-
in the base outside of the sleeve 33 in which the
lower end of the shell (5 and the bearings 16, 18
and 19 are immersed. At the upper end of the
base in the flange portion 26 is an oil receiving
groove 31 and communicating therewith below
the worm 25 is a deeper oiling groove 38. In the
top of the casing 21 is a fill opening closed by
a screw cap 39 for replenishing lubricant in the
system. A fibrous oil pad 40 may be provided
having its lower end seated in the oiling groove
38 and extending upwardly around a portion of
the worm 25 to insure lubrication thereof if there
is any oil in this portion of the system. A simi-
lar oiling pad extends from groove 387 to lubri-
cate the top of bearing 18. The cap 32 secured
to the shell {5 prevents lubricant exuding or
passing upwardly along the outside of the shell
and if there is any surplus liquid which is thrown
upwardly by the gears or works upwardly along
the shell, it will be collected in the groove 31.
The driving worm 25 is mounted in a suitable
bore at one side of the casing 27 and in bear-
ings 41 therein adjacent the ends of its driv-
ing portion. One end of the worm is engaged
and positioned by a bearing 42 adjustable from
the outer side of the casing by a threaded bear-
ing gland 43. The other end of the worm pro-
jects through the casing and has a driving gear
44 secured thereto. This gear meshes with an
idler gear 45 and a driving gear 46 mounted at
its center upon a motor spline shaft 47. These
three gears are preferably enclosed in a two-
part casing, one part 48 secured directly to the
base by bolts 48 and a capping part 50 secured
to the other part by fastening bolts 51. In the
cap portion at the end of the worm gear shaft
is a threaded bearing gland 52 for an end thrust
bearing ball 52’ and with an outer set screw
53 for holding the bearing more securely in any
adjusted position. The idler gear 45 is mounted
upon a stub shaft 54 extending from the casing
part 48.

Connected to the train of driving gears is an
electrical driving motor comprising, as shown
more clearly in Fig. 5, four separate motor units
having a common drive shaft §5 connected to a
reduction gearing enclosed in a casing 56 from
which extends the spline shaft 47 for connec-
tion to the driving gear 46. Each motor unit
comprises a rotor 51 fixed to the shaft 55, an
armature 58 and a winding §9. Two of the units
are connected for rotating the shaft 55 in one
direction and the other two units are connected
for rotating the shaft in the other direction by
any suitable switch mechanism as shown for ex-
ample in Fig. 6.

At the end of the motor shaft 55 opposite the
reduction gearing is a brake mechanism compris-
ing a brake drum 60 secured to the shaift, a
brake band §1 in contact with the outer surface
of the brake drum, and a flexible brake block
62 for compressing the brake band. The brake
block is held in place around the drum by an
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attached hanger 63 which engages a bearing pin
64 above the drum and the lower ends 65 and
66 of the brake block are spaced apart and ex-
tend outwardly below the drum on opposite sides
of a bearing pin 67. Pivotally mounted in the
bearing pin is a brake actuator 68 in the form
of a V-shaped piece, one extremity of which
engages one end 65 of the brake block at one
side of the bearing pin 67 and the actuator
at the other side of the bearing pin 67 engages
a bent extremity 69 of the other brake block
end 66. This actuator is V-shaped for com-
pactness of arrangement and its other or free
end has a bent extremity 10 for engagement with
the extremity of a plate Tl secured by a screw
12 to the movable armature 13 of an electro-
magnet T4, Whenever the magnet is energized
the armature 13 is drawn upwardly or inward-
ly, engaging and operating the brake actuator
68 so that it is rotated upon its bearing pin 67
in a direction tending to force the ends 65.and
66 of the brake block apart against the resil-
jence of the brake block or a spring 15 tending
to draw its spaced extremities together and‘there-
by to relieve frictional engagement of the brake
band 61 so that the motor units are free there-
from to rotate the reduction gearing, and con-
sequently the rotatable shell [5§ in either corre-
sponding direction, .

In operation the brake is released at each ac-
tuation of the motor driving units in either di-
rection and as soon as the energizing circuit to
either set of motors is cut off the current to
the brake magnet is also cut off and the brake
is applied so that the driving mechanism is quick-
ly stopped, thereby making it possible to ac-
curately position the support 20 or the rotat-
able shell 15 in either direction of rotation. For.
the purpose of indicating the axial or rotary
position of the support 20 an electric switch 16
may be mounted adjacent some rotating part of
the mechanism, as the end of the worm shaft
25, shown in Fig. 4, the gear 44 being provided
with a shouldered portion 7T having opposite pro-
jections 18 adapted to engage a resilient contact
blade 19 of the switch for making successive
contacts each time one of the projections is
engaged. By suitable step by step indicating
mechanism (not shown) the angular position-of
the support 20 may be indicated and designated
so that it may be rotated in either direction
therefrom by closing a proper switch to the driv-
ing mechanism.

In operating the units of the driving motor
an arrangement as shown in Fig. 6 may be em-
ployed, comprising double pole switches R and
L connected to one current supply main 80, the
other current supply main 8f forming a common
return for each of the four motor units a, b, ¢
and d and for the brake winding 74. One switch
R has a conductor 83 extending to the other side
of the brake winding 74, and the other switch L,
has a conductor 84 extending to the windings of
the opposite motors b and d and a conductor 85
connected through the conductor 83 to the other
side of the brake winding 74. By this connec-
tion either pair of motors and the brake winding
are energized at the same time, the brake wind-
ing being connected with either pair of motors.
The motor units ¢ and ¢ drive the reduction gear
in one direction and the motors b and d are con-
nected to drive it in the other direction.

With this construction it is apparent that the
support 20 may be driven continuously in either
direction or may be operated at will in either
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direction. For small variations of movement, in
positioning antennae, for example, it would be
operated slowly but accurately in either direction.
If greater speed or less accuracy is desired the
size of the motor or the ratio of the reduction
gear may be changed. In a substantial mount-
ing support of this kind where the inertia is con-
siderable, a brake mechanism which works equal-
ly well for either direction of rotation is desir-
able so that the driving mechanism may be ar-
rested and accurately stopped after each actua-
tion of the motor. Although particularly de-
signed for an antennae support this driving
mechanism is also well adapted for all types of
rotating display stands; it may be connected for
intermittent, continuous and opposite rotation,
depending upon the way the control switches are
operated.

I claim:

1. In g rotatable support, a hollow vertical
shell with a support at the top, a base into which
the lower end of the shell is inserted, bearing
means for supporting the lower end of the shell
comprising a circular shoulder exfending inward-
ly below the end of the shell, an anti-friction
ring bearing interposed betwen the shell and
shoulder, and an oil retaining sleeve secured to
the inside of the shoulder and extending upward-
1y above the bearing within the shell, and means
for rotating the shell in either direction.

2. In a rotatable support, a hollow vertical
shell, a base having a circular opening to receive
the shell with an inwardly extending rim at the
bottom to support the shell at the lower end
thereof, bearings in the base engaging the outside
of the shell at a distance above the lower end
thereof, and a sleeve secured to the rim at its
lower end and extending upwardly within the
shell above the height of the bearings to pro-
vide an oil receptacle in which the end of the
sleeve and said bearings are immersed, and means
for rotating the shell in either direction.

3. A rotatable support comprising a hollow ver-
tical shell, a base with a vertical bore and an
inward flange to support the lower end of the
shell, bearings at the lower end and around the
shell, a driving gear on the shell and means to
rotate it, and a sleeve secured at its bottom to
said flange and extending within the shell above
the driving gear thereon to provide a receptacle
for oil in which lower end of the shell, the bear-
ings and the driving gear may be immersed.

4. A support of the class described, comprising
a hollow vertical shell, a base with a vertical
bore to receive the lower end of the shell, bear-
ings for the shell in the base, a driving ring on
the shell above the base, means for rotating the
driving ring, a sleeve sealed to the base at the
bottom and extending within the shell above the
height of the driving ring to provide an oil re-
tainer in the base, and a cover for enclosing the
ring at the top of the base with an oil fill open-
ing therein.

5. A structure in accordance with claim 4 in
which the cover has an upwardly opening groove
surrounding the shell, and a cap secured to the
shell has a downward flange extending above the
groove to provide a liquid seal for the base and
shell.

6. A support of the class described, comprising
a hollow vertical shell, a base with a vertical bore
to receive the lower end of the shell, bearings
for the shell in the base, a driving ring on the
shell above the base, means for rotating the driv-
ing ring, a sleeve sealed to the base at the bot-
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tom and extending within the shell above the
height of the driving ring to provide an oil re-
tainer in the base, and a second sleeve extending
freely within the first one having means for sup-
porting it at the top of the shell leaving the
center open and extending downwardly substan-
tially through the bore to provide an unobstruct-
ed and protected passage from the top of the shell
through the base.

7. A rotatable support comprising a stationary
base having a vertical bore through it, a hollow
shell with its lower end mounted in the base and
its upper end projecting above the base, means
connected to the shell within the base for rotat-
ing it in either direction, and a pair of sleeves
one within the other and both within the shell,
the outer one connected to the base at its lower
end to provide an oiling receptacle in the base,
and the inner one supported at the upper end
by the shell and extending through the base to
provide a passage for conductors from the top of
and carried by the shell.

8. The combination with a supporting base, of
a hollow shell having its lower end rotatably
mounted in the base and its upper end above
the base providing a free support, a driving gear
secured to the shell at the top of the base, means
forming an oil receptacle at the top of the base
below the gear, a cover for the receptacle en-
closing the gear, a driving worm engaging the
gear and mounted in the cover, a fibrous oiling
pad extending from said receptacle and contact-
ing with the worm, and means connected to the
worm outside of the cover for driving it in either
direction.

9. A structure according to claim 8 in which
the top of the base also has means forming an
oil receptacle below the driving worm, a bearing .
for said shell near the top of the base, fibrous
pad means extending from said receptacle to
lubricate the bearing from the top thereof and
means for directing oil from this oil receptacle
to lubricate the worm.

10. The combination with a vertical member
having supporting means at its upper end, of a
stationary base in which the lower end of the
member is rotatably mounted, a driving gear se-
cured to the member at the top of the base, a
cover for the gear, a worm gear mounted in the
cover and engaging the gear, a motor and a re-
duction drive connected thereto, a train of gears
mounted in a casing secured to the cover con-
necting the worm gear and said reduction drive,
and adjustable end bearings in the casing and
cover for engaging the ends of the worm gear.

11. In a shaft positioner, a stationary base and
a vertical member rotatably mounted at its low-
er end in the base and having supports free of
the base at the upper end, an electric motor com-
prising a plurality of driving units with a com-
mon shaft, a driving gear train connecting the
shaft and said member for rotating it, means for
connecting certain of the units for rotating the
member in one direction and the other units for
reversely rotating the member, and a brake
mechanism comprising a brake drum attached
to the shaft and contact means for resiliently
engaging the drum to hold it in fixed position,
and electro-magnetic means energized when any
of said motor units are actuated to operatively
release said contact means allowing the shaft to
turn freely.

12. A shaft positioner comprising & stationary
base, a vertical member rotatably mounted at
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its lower end in the base and having supports at
its upper end free from the base, a driving motor
comprising a plurality of separate electrical driv-
ing units and a common driving shaft therefor,

a reduction gearing connected to one end of the 5§

shaft, a gear train from the reduction gearing
to the member, a brake at the other end of the
shaft having spring means for applying it and
an electro-magnet for releasing it, certain of the

motor units being operative to drive the shaft 10

and said member in one direction and others to
reversely rotate them, and circuit closing means
for said units to include the brake electro-mag-
net with both units to release the brake and said

shaft for free driving rotation when any unit is
energized for rotating it.

13. A structure in accordance with claim 11 in
which the brake drum has a resilient brake block
embracing the drum with projecting ends spaced
apart and connected by a spring, the electro-
magnet has a movable armature with a project-
ing arm, and an operating lever is pivoted adja~-
cent said projecting ends and engages said arm
for rotation by it when the electro-magnet is
energized so that the lever engages and separates
the projecting ends against the tension of the
spring.

BERNARD J. MERKLE.



