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This invention relates to a rotator for carrying
a variable-direction antenna or the like, and
more particularly to such a rotator for outdoor
use and which includes a bottom plate and a
cover, one being rotatable, the other being sta«
tionary. The bottom plate carries a ring which

_has external races for upper and lower layers of
balls. A strap holds clips around the circumfer-
ence of the rings, and the clips hold the balls
against the races and separated from each other.
The cover has an internal race which engages
the upper layer of balls, and fastened to the
underside of the cover is a retaining ring which
has an internal race which engages the lower
layer of balls. The inner edge of the retaining
ring is in close-fitting, sliding relationship with
the bottom plate, providing an effective seal
against entry of water, dirt, ete., into the space
between the bottom plate and the cover, which
space may contain an electric motor and gears
for rotating the cover.

The rotator of the invention is freely rotata-
ble, simple of construction and requires little or
no servicing.

Furthermore, it is almost impossible for water,
dirt or the like to enter the space between the
bottom plate and the cover, since an effective
seal against such an occurrence is provided.

It is therefore an important object of the in-
vention to provide a rotator whose moving parts
and electrical connections are effectively isolated
from water, dirt or the like. :

It is another object to provide a rotator which
requires little or no servicing.

It is a further object to provide a rotator of
simple, inexpensive construction.

Further objects and advantages will appear in
connection with the following description taken
in conjunction with the accompanying drawings
in which:

Fig. 1 is a sectional elevation of a rotator em-
bodying the invention; )

Fig. 2 is a sectional view taken along line 2—2
of Fig. 1; )

Fig. 3 is a side view showing details of the
mounting of one pair of balls;

Pig. 4 is a sectional view taken along line 4—4
of Fig. 3; and

Fig. 5 is a sectional view taken along line 5—5
of Fig. 3.

Like reference numerals designate like parts in
the various views.

The rotator illustrated in Figs. 1 and 2 is a
mounting for a variable-direction television an-
tenna (not shown), and comprises a ball-bearing
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assembly, indicated generally at 6, mounted be-
tween a lower, vertical antenna mast support 8
and an upper, vertical mast support 10, the bot-
tom of which flares out to form a bell-shaped
casing 20, which is the cover referred to above.
A retaining ring 52 is rigidly attached to the
underside of the casing 20.

The cover 20, the lower portion of which ter-
minates in s horizontal circular surface, defines
a bell-shaped chamber 21, in which are the
moving parts of the ball-bearing assembly 6.

The upper mast support 10 is adapted to carry
the antenna by means of nuts 16, bolts 18 and
clamps (not shown). .

The ball-bearing assembly 6 comprises gener-
ally a base portion 22, which is the bottom plate
referred to above, a ring 28, upper and lower ex-
ternal ball races 30 and 32, respectively, balls 34
and 86, a strap 38 and a plurality of clips 40.

The base portion 22 is mounted in fixed, non-
rotatable position upon a platform 24 atop the
mast support 8 which is adapted to be rigidly
affixed to a base (not shown) by means of a nut
12 and a bolt 14. The bottom plate 22 is a
saucer-like dise with a vertical axis 26 and up- -
wardly-bent sides 21. A rim 29 having a hori-
zontal lower surface 31 is integral with the tops
of the sides 21. A ring 28 having the axis 26 is
integral with the outer circumference of the
rim 29.

The ring 28 has upper and lower external ball
races 30 and 32 (see Figs. 3 and 4), respectively,
in its upper and lower outer corners.

The balls 34 are evenly distributed around the
upper race 30, and the balls 38 are evenly dis-
tributed around the lower race 82. The balls 36
in the illustrated rotator are in a one-to-one re-
lationship with the balls 34, one ball 36 being di-
rectly beneath each of the balls 84. In the ijl-
lustrated bearing assembly 6§ there are six balls
34 and six balls 36. Obviously, there may be any
number, and it is contemplated that.there may
be more or less balls 34 than balls 36. ‘

The strap 38 encircles the ring 28 circumfer-
entially and is in loose, sliding relationship
therewith. The ends of the strap 38 are joined
together by any suitable means, an example of
which is illustrated in Pig. 2 at 42. o

The clips 40 are mounted upon the strap 28 as
is best illustrated in Figs. 3 and 4, being equally
spaced around its circumference. The illustrated
clip mounting may be described as follows: Two
parallel circumferential slits 44 are cut in the
strap 88, and the portions of the strap 38 be-
tween the slits 44 are formed bridgelike outward.
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The central portion of the clip is cut away, ex-
cept for a tab 45, which is inserted into one of
the slits 44.

Each clip 408 is provided with four bent prongs
48, two extending beyond one side of the strap
38 and two extending beyond the other side.
Space is provided between said: first two prongs
48 for one of the balls 34; likewise, space is pro-
vided between said second two prongs 48 for
the corresponding ball 38.

Thus it will be seen that the clips 48 provide
cages for holding the balls 34 and 36 loosely
against, and evenly spaced around, their respec-
tive races 30 and 32.

The bell-shaped casing 28 is provided near ifs
bottom with an internal circular track or race
50 of the same diameter as the race 30, so that
the mast support {0 is supported by the balls 34,
and can easily turn thereon.

The retaining ring 52 is rigidly atftached by
screws 55 to the horizontal circular surface. of
the cover 28, to form a joint through which wa-
ter, dirt, etc., cannot pass; The ring 52 is pro-
vided with an internal, circular track or race 54
of the same diameter as the rdce 32, the internal
race 54 engaging the balls 36.

The inward portion of the retaining ring 52 is
bent upwardly so as to provide a close-fitting,
_ horizontal, sliding contact between itself and the
lower surface 81 of the annulus 28. A felt gasket
(not shown) may be interposed between the ring
52 and the lower surface 31.

Thus the design is such that it is almost im-
possible for water, dirt, etc., to gain access to
the races 30, 32, 50 and 54, to the balls 34 and 35,
to the gears (to be described), and o any elec-
trical connections (to be described) which may
be present. This is because of the tortuous path
that such foreign matter would have to follow
to get into the space between the base plate 22
and the cover 20.

The remainder of the construction provides
the following means for automatically rotating
the upper mast support I8 in either direction
about the axis 26 of the assembly 6.

A reversible electric motor 84 within the bell-
shaped chamber 2{ has its shaft parallel to the

xis 26 of the ball-bearing assembly €, and is
eonnected to drive a gear train, indicated gen-
erally at 55. An internal gear 58 is mounted in
a circular recess 60 in the base portion of the
assembly 8, and is engaged by the gear train 55.
Only a part of the internal gear 58 is shown in
Fig. 2. )

The motor 54 is fixedly mounted by screws and
bolts to a motor mount plate 79. The plate 70
is mounted upon motor mount studs 72 which are
cast into the base 22 of the rotator. It will thus
be seen that the motor 54 is fixedly mounted to
the base 22 of the rotator. )

Three bosses (not shown) are equally spaced
around the top of the gear ring 58 and engage
recesses (not shown) molded into the cover 29
of the rotator, :

Electrical connections (not shown) are in-
serted through an opening 62 in the base portion
22 of the assembly 6. A cover plate 84 keeps
water, etc., away from the electrical connections.

In operation, when it is desired to rotate the
antenna, a switch (not shown) which is con-
nected via the above mentioned connections is
closed to start the motor 54 in the desired direc-
tion. Thus the motor 54, firmly attached to the
base 22, rotates the internal gear 58 through the
gear train 58, The internal gear 58 being se-
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cured to the upper part of the antenna carrying
mounting by the three bosses engaging the cor-
responding recesses thus rotates the antenna
carrying mounting including the upper mast sup-
port 10 until the anfenna is in the desired posi-
tion. At this time the switch is opened to stop
the motor 4.

Many modifications, substitutions and equiva-
lents will be apparent to those skilled in the art,
and we do not limit ourselves to the details here-
inabove seb forth except as defined by the fol-
lowing claims.

Having thus described our invention, we claim:

1. A rotator for carrying a variable-direction
antenna and the like, comprising: a bottom plate
having an axis and including a base portion with
upturned sides, a rim having a bottom surface
and mounted atop said sides, a circular ring en-
circling said rim and having upper and lower
surfaces, external ball races formed in the ring
at the juncture of said upper and lower surfaces
with the periphery of the ring, a layer of balls in
said upper external race, a layer of balls in said
lower exbernal race in a one-to-one relationship
with the balls in said upper race; a ball retainer
and spacer including a strap encireling said ring
and & plurality of clips secured in their central
portions to said strap and spaced around the
cireumference thereof, said clips overlapping said
external races for holding said balls against, and
evenly spaced around, said races; & cover having
an internal race which is supported hy the balls
in said upper external race, said cover having &
lower surface; a retaining ring including an up-
per outer surface, an inner surface and an inter-~
nal race which engages the balls in said lower
external race, the inner portion of said retaining
ring heing turned upward so that said inner sur-
face is in close-fitting, sliding contact with the
bottom surface of said rim, forming therewith
an effective seal against the passage there-
through of water, dirt and the like; means rigidiy
joining the upper outer surface of said retaining
ring to the lower surface of said cover: and
means for rotating said cover about said axis to
any selected position.

9. A rotator for carrying a variable-direction
antenna and the like, comprising, o bottom plate
member having an axis and including a circular
ring having external annular ball races, formed
in the upper and lower surfaces of the ring,
balls in said races, means extending hetween the
races in the upper and lower surfaces for holding
said balls against and spaced around said external
races, a cover member having an internal race
for engaging the balls in said upper external
race, for supporting said cover, said cover hav-
ing a lower portion extending below said internal
race and encompassing the ring of the bottom
plate, a retaining ring adapted to be removahly
fixed to said lower portion of the cover member,
said retaining ring having an internal race formed
to engage the balls in the external race on the
lower surface of the ring of the bottom plate,
and means for rotating one of said members about
said axis.

3. A rotator for carrying a variable-direction
antenna and the like, comprising, a bottom plate
having an axis and including a circular ring
having external ball races formed around its
peripheral circumference at the juncture of the
upper and lower surfaces of said ring with said
peripheral circumference, balls in each of said
races, means extending from the race in the upper
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surface to the race in the lower surface for hold-
ing said balls against and spaced around said
external races, a cover having an internal race by
which said cover is supported by the balls in the
upper external race, a retaining ring having an
internal race which engages the balls in said lower
external race and means between said bottom
plate and said cover for rotating said cover about
said axis.

4. A rotator for carrying a variable-direction
antenna and the like, comprising, a bottom plate
having an axis and including a circular ring hav-
ing upper and lower surfaces around its circum-
ference, upper and lower external ball races
formed in said surfaces, balls in each of said ex-
ternal races, the balls in said lower external race
being in a one-to-one relationship with the balls
in said upper race, a ball retainer and spacer in-
cluding a strap encircling said ring and a plural-
ity of clips secured in their central portions to
said strap and spaced around the circumference
thereof, said clips overlapping said external races
for holding said balls against and evenly spaced
around said races, a cover having an internal
race which is supported by the balls in said upper

- external race, a retaining ring having an internal
race which engages the balls in said lower ex-
ternal race, and means for rotating said cover
about said axis.

5. A rotator for carrying s wvariable-direction
antenna and the like, comprising, a bottom plate
member having an axis and including a base por-
tion, a circular ring therearound, and a race
around said ring, balls in said race, a cover mem-
ber supported by the balls in said race, said cover
extending below said race and freely encompass-
ing said ecircular ring, a retaining ring having

. & portion thereof joined to said cover and ex-

tending radially inward and upward with respect
to said axis, and having an inner portion in close-

fitting, sliding contact with the under side of said.

circular ring, forming therewith an effective seal
against the passage therethrough of water, dirt
and the like, and means for rotating one of said
members about said axis.

6. A rotator for carrying a variable-direction
antenna and the like, comprising, a bottom plate
having an axis and including a base portion with
upturned sides, a rim having a bottom surface
and mounted atop said sides, a circular ring en-
circling said rim, and upper and lower external
ball races around said ring, balls in said external
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races, a cover member having an internal race
for engaging the balls in said upper external race,
for supporting said cover, whereby the cover is
freely rotatable about said axis, said cover hav-
ing a lower portion extending below said internal
race and terminating in a lower surface, a re-
taining ring including an outer portion adapted

to be removably fixed to sald lower surface of .

the cover, said retaining ring having an internal
race formed to engage the balls in the external
race on the lower surface, and said retaining
ring having an inner portion extending radially
inward with respect to the axis, the inner por-
tion of said retaining ring being turned upward
so that said inner portion is in close-fitting, slid-
ing contact with the bottom surface of said rim,
forming therewith an effective seal against the
passage therethrough of water, dirt and the like,
and means for rotating said cover about said
axis to any selected position.

7. A rotator for carrying a variable-direction
antenna and the like, comprising, a bottom plate
member having an axis and including a circular
ring having external annular ball races, formed
in the upper and lower surfaces of the ring, balls
in said races, means extending between the races
in the upper and lower surfaces for holding said
balls against and spaced around said external
races, a cover member having an internal race
for engaging the balls in said upper external’
race, for supporting said cover, said cover having
a lower portion extending below said internal
race and loosely surrounding the ring of the bot-
tom plate, a retaining ring which has an outer
portion adapted to be removably fixed to said
lower portion of the cover member, said retaining
ring having an internal race formed to engage the
balls in the external race on the lower surface of
the first mentioned ring, said retaining ring ex--
tending inward radially and terminating in an
Inner portion in close-fitting, sliding contact with
said base portion, forming therewith an effective
seal against the passage therethrough of water,
dirt and the like, and means for rotating either
of said members about said axis.
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