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Samuel J. Spector, New York, N. Y., assignor to National
Klectvoric Manufacturing Corporation, Long Island
City, IN. Y., a corporation of New York

Application Jannary 25, 1954, Serial No. 405,683
7 Claims, (CL 250—33)

The invention herein disclosed relates to antennas of
the collapsible and extensible type largely used on auto-
mobiles.

Objects of the invention are to provide power mecha-
nism for extending and retracting the antenna, which can
be controlled by a simple push-button switch operation
to withdraw or to project the antenna to any desired ex-
tent and which will antomatically stop at the end of
movement in each direction and stop even though the
switch be accidentally or purposely held closed.

Special objects of the invention are to provide such
mechanism in simple, compact form, small in size so as
t0.take up but little room, of rugged, durable construction
consisting of but relatively few, readily manufactured and
assembled parts.

Other special objects of the invention are to provide
an antenna of the character-indicated which can be pro-
duced and installed at relatively low cost and which in
regular use will require no special servicing or the like.

Other objects attained by the invention and the novel
features of construction, combination and relation of parts
constituting the invention, are set forth or will appear
in the course of the following specification.

The drawings accompanying and forming part of the
specification illustrate a present commercial embodiment
of the invention. Structure, however, may be modified
and changed as regards the immediate illustration, ali
within the true intent and scope of the invention as here-
inafter defined and claimed.

Fig. 1in the drawings is a front elevation of the mecha-
nism with front cover removed and extensible antenna
broken away, with parts shown stopped in the antenna
extended position;

Fig. 2 is a broken vertical sectional view on a plane
substantially at right angles to Fig. 1;

Fig. 3 is a vertical sectional view on substantially the
plane of line 3—3 of Fig. 2, showing parts stopped in the
antenna lowered position;

Fig. 4 is an enlarged broken horizontal sectional view
on substantially the plane of line 4—4 of Fig. 1;

Figs. 5 and 6 are broken and part sectional views show-
ing the antenna sections in extended and lowered posi-
tions, respectively.

The antenna illustrated consists of upper, intermediate
and lower collapsibly related, slidingly connected sections
7, 8, 9, the lower and larger tubular section 9a being sup-
ported in an insulating base 10.

A perforated tape 13, usualily of steel, connected with
the lower end of the upper section provides the immediate
means for raising and lowering the sections. This tape,
after passing over a drive sprocket 12, winds and unwinds
on a drum 13.

The sprocket 12 is shown as mounted in insulated rela-
tion at 14, on the face of a gear 15, and the tape is shown
held in engagement with the teeth of the sprocket by a
guide block 16 of insulating material.

The drum 13 is shown of insulating material rotatably
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mounted at 17 on the hub 18 of a gear 19 rotatable on
a fixed supporting shaft 20.

A spiral spring 21 is shown connected at its inner end
at 22 with the hub of gear 19 and at its outer end at 23
with the inside of the drum 13, the drum being hollow
to freely accommodate the spring.

The sprocket carrying gear 15 and drum supporting
gear 19 are located in line and both driven in the same
direction by an intermediate pinion 24.

Gears 15 and 19 have a different number of teeth.
As an example, the sprocket gear may have eighty teeth
and the drum gear ninety teeth. This differential drive
of the two gears from the single pinion is to enable the
use of companion stops on the two gears which will
engage at one side only after a predetermined number of
revolutions of the gears in one direction, and then engage
at the opposite side only after the same number of revo-
utions in the opposite direction.

These stops are designated 25 and 26, being shown as
short radial projections on the face of the sprocket gear
15 and drum gear 19, respectively, adapted to clear for
eight revolutions, in the illustration, and to engage on
the ninth revolution of the gears.

The spring coupling between the lower gear 19 and
the drum tensions the straight length of tape between the
sprocket and drum and serves to wind the tape tightly on
the drum and to release it in straight, tensioned condition
to the sprocket, and this spring coupling enables the drum
to compeusate for the increasing or decreasing superim-
posed layers of tape on the drum. )

The pinion 24 provides a positive drive to both sprocket
and drum gears and the difference in the number of
teeth on these gears enables the stops to clear for the
desired number of revolutions and to then interlock and
stop the gears when that predetermined number of revolu-
tions one way or the other, has been completed.

Drive of the pinion 24 is effected in the illustration from
an electric motor 27 having a pinion 28 in mesh with a
gear 29. The laiter is coupled to pinion 24 by a slip
clutch 390 tensioned to drive the sprocket to effect raising
and lowering of the antenna sections and to slip when
the stops of the main gears come together in either direc-
tion.

This slip clutch thus provides a safety measure permit-
ting the motor to continue in operation after the gears
have been stopped. Thus if the antenna is held while the
switch is on or if it should strike a solid object, no harm
will result.

The reduction gearing from the motor to the drive
sprocket and drum enables use of a small, light motor
which takes up little space and requires little energy. The
whole unit can thus be relatively light and small, requir-
ing liitle space in & car, and this unit can be easily in-
stalled. Furthermore, it is so simple as to require no
servicing or attention.

Any approved form of control switch may be employed,
such as the one illustrated, in ths form of a double-throw
toggle switch for energizing the motor, which is reversible
in opposite directions.

What is claimed is:

1. Gearing for effecting extension and retraction of
an extensible anteans or the like, comprising a perforated
flexible tape for connection with said antenna or the like,
a driving pinion, a sprocket gear operated by said driving
pinion and having teeth operatively engaging said per-
forated tape, a second gear operated by said driving pinion
and having a different number of teeth from said first
gear, radially projecting stops carried by said gears pro-
portioned and positioned to mutually engage and stop
rotation of the gears after a predetermined limited num-
ber of rotations thereof, a drum for winding the tape
concentrically mounted in respect to the second gear and



2,709,230

3
a spring coupling between said second gear and drum
arranged to tension the tape between the sprocket and
drum.

2. Gearing for effecting extension and retraction of an
extensible antenna or the like, comprising a perforated
flexible tape for connection with said antenna or the like,
a driving pinion, a sprocket gear operated by said driving
pinion and having teeth operatively engaging said per-
forated tape, a second gear operated by said driving
pinion and having a different number of teeth from said
first gear, radially projecting stops carried by said gears
proportioned and positioned to mutually engage and stop
rotation of the gears after a predetermined limited num-
ber of rotations thereof, a drum for winding the tape
concentrically mounted in respect to the second gear and
a spring coupling between said second gear and drum
arranged to tension the tape between the sprocket and
drum, a motor and reducticn drive gearing from said
motor to said pinion including a slip clutch tensioned to
release upon cooperative engagement of the stops afore-
said.

3. Gearing for effecting extension and retraction of
an extensible antenna or the like, comprising a perforated
" flexible tape for connection with said antenna or the like,
a driving pinion, a sprocket gear operated by said driving
pinion and having teeth operatively engaging said per-
forated tape, a second gear operated by said driving pinion
and having a different number of teeth from said first
gear, radially projecting stops carried by said gears pro-
portioned and positioned to mutually engage and stop
rotation of the gears after a predetermined limited num-
ber of rotations thereof, a drum for winding the tape
concentrically mounted in respect to the second gear and
‘a spring coupling between said second gear and drum
arranged to tension the tape between the sprocket and
drum, including a spiral spring connected at its. opposite
ends with said second gear and with the interior of said
drum.

4. Gearing for effecting extension and retraction of an
_extensible antenna or the like, comprising a perforated
flexible tape for connection with said antenna or the like,
a driving pinion, a sprocket gear operated by said driving
pinion and having teeth operatively engaging said per-
forated tape, a second gear operated by said driving pinion

and having a different number of teeth from said first
gear, radially projecting stops carried by said gears pro-
portioned and positioned to mutually engage and stop
rotation of the gears after a predetermined limited number
of rotations thereof, a drum for winding the ‘tape con-
centrically mounted in respect to the second gear and
a spring coupling between said second gear and drum
arranged to tension the tape between the sprocket and
drum, said tape being of meial, an insulating guide for
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the tape passing over the sprocket and insulating mount-
ings for the sprocket and drum.

5. Gearing for effecting extension and retraction of an
extensible antenna or the like, comprising gears of differ-
ent tooth number, a common drive pinion for said gears,
stops carried by said gears positioned to mutually engage
to stop rotation of the gears after a predetermined num-
ber of revolutions thereof, a sprocket member carried by
one of said gears, a perforated tape for connection with
said extensible antenna or the like operatively engaged
by said sprocket member, a drum member for winding
said tape carried by the other gear and a spring coupling
interposed between one of said gears and the member
carried thereby.

6. Gearing for effecting extension and retraction of an
extensible antenna or the like, comprising gears of differ-
ent tooth number, a common drive pinion for said gears,
stops carried by said gears positioned to mutually engage
to stop rotation of the gears after a predetermined num-
ber of revolutions thereof, a sprocket member carried
by one of said gears, a perforated tape for connection
with said extensible antenna or the like operatively en-
gaged by said sprocket member, a drum member for
winding said tape carried by the other gear and a spring
coupling interposed between one of said gears and the
member carried thereby and including a helical spring
secured at one end to said gear and secured at the oppo-
site end to the member carried by the gear.

7. Gearing for effecting extension and retraction of an
extensible antenna or the like, comprising gears of differ-
ent tooth number, a common drive pinion for said gears,
stops carried by said gears positioned to mutually engage
to stop rotation of the gears after a predetermined num-
ber of revolutions thereof, a sprocket member carried by
one of said gears, a perforated tape for connection with
said extensible antenna or the like operatively engaged
by said sprocket member, a drum member for winding
said tape carried by the other gear and a spring coupling
interposed between one of said gears and the member
carried thereby, a reversible motor, drive gearing from
said motor to said drive pinion and a slip clutch inter-
posed in the line of gearing described, tensioned to re-
lease upon engagement of the stops aforesaid,

References Cited in the file of this patent
UNITED STATES PATENTS

587,033 COX L July 27, 1897
1,624,098 Goldsmith et al. ________ Apr. 12, 1927
2,222,588 Williams ___.._________ Nov. 19, 1940
2,360,321 " Griswold ____________ Oct. 17, 1944
2,365,886 Lehmann ... ______ Dec. 26, 1944



