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This invention relates to phonographic appara-
tus, and more particularly to the turntable driv-
ing mechanism thereof, the present invention
being an improvement over that disclosed and
claimed in the copending application of Ray-
mond F. Brady and Paul Weathers, Serial No.
260,282, filed March 7, 1939, and assigned to
Radio Corporation of America.

In the aforesaid application, there is disclosed
& turntable driving mechanism comprising a mo-
tor having a drive shaft formed with a stepped
pulley between which and the turntable rim a
floating idler wheel may be interposed to trans-
mit torque from the motor shaft to the turntable
at one or another of two speeds, as may be de-
sired, the drive mechanism constituting & part of
phonographic apparatus which may be used both
for recording sound on 2 blank disc and then
playing the recorded disc back. While this drive
mechanism 1s very satisfactory for the trans-
mission of torque to the turnable, one of the
weaknesses inherent in a system of this kind is
that the speed of the turntable i1s reduced in
direct proportion to the friction or load which
{s applied to the turntable. This loss in speed
1s not due to the frictional losses or slippage be-
tween the idler wheel and the turntable but is
caused partly by the displacement or stretching
of the rubber of the rubber-tired idler at the
periphery of the idler pulley.where it engages
the motor shaft. Since the drag on the turn-
table exerted by the reproducing stylus of & pick-
up device is much smaller than that exerted by
the recording or cutting stylus in recording sound
upon a disc, the displacement of the rubber on
the idler pulley is greater during the recording
process that it is when the record is being repro-
duced. ' ~

The primary object of my present inventipn is
to provide an improved driving mechanism for
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the turntable of the type set forth above by

means of which the foregoing difficulties will be
obviated.
More particularly, it is an object of my present

{nvention to provide an improved turntable driv-

ing mechanism as aforesaid by means of which

the speed differential between the recording and
reproducing speeds of the turntable is minimized.
Another object of my present invention is to

provide an improved turntable drive mechanism

of the type set forth above whnich is smooth in
operation and which operates at great efficiency
" poth during recording and reproduction.

A further object of my present invention is to

‘provide an improved turntable driving mecha-
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nism of the type set forth wherein the pressure
1oading against the motor pulley or shaft is ap-
proximately balanced, thereby reducing the one-.
sided bearing loading in the motor which is in~
herent in the driving mechanism disclosed in the .
aforementioned copending application.

It is also an object of my invention to provide
an improved driving mechanism as set forth above
in which the load on the frictional idlers is
greatly reduced, thereby resulting In increased
life thereof.

Stil] another object of my present invention is
to provide an improved turntable driving mech-
anism as above described which is simple in con-
struction, which is easy to manipulate in chang-
and which is relatlvely inexpensive
in cost. :

Tn accordance with my present invention, I
provide a second idler pulley or friction wheel
between the driving motor shaft and the turn-
table and mount this friction wheel on a separate
lever arm symmetrically opposite to the conven-
tional single idler pulley relative to the motor
driving shaft. The transmitted load is thus di-
vided between the two idler pulleys. Separate
tension springs may be employed, one for. each
idier or friction wheel, to hold the two friction
wheels in engagement with the single motor shaft
and the turntable. A single control lever which
is common to both of the friction idler support-.
ing arms is arranged to effect a camming -action
upon said arms to move them away from torque
transmitting position. This control lever may
also be made to operate a switch in circuit with
the driving motor. When the arms which sup-
port the friction wheels are in separated relation,
that is, in “open” position, these levers, together
with their friction wheels, may be shifted longi-
tudinally along the motor shaft by means of an
adjusting knob fo bring the friction wheels oppo-- .
site preselected portions of the driving motor -
shaft corresponding to the respective speeds at.
which 1t is desired to operate the turntable.

The novel features that I conslder character-
istic of my invention are set forth with particu-
larity in the appended claims. 'The invention it-
self, however, both as to its organization and .
method of operation, together with additional
objects and advantages thereof, will best be un-
derstood from the following description of several
embodiments thereof, when read in connection
with the accompanying drawings, in which

Figure 1 is a plan view of one form of my in-
vention adjusted for operation at a relatively
slow speed, for example, 33 R. P. M.
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Figure 2 is 2 similar fragmentary view (certain
of the parts being omitted for the sake of clear-
ness) showing the coupling idlers in the position
to drive the turntable at a relatively high speed,
for example, 78 R, P. M.

Figure 3 is a side elevation of this form of my
invention with the parts corresponding to the
position shown in Figure 1, and :

Figures 4, 5 and 6 are, respectively, views sim-
ilar to Figures 1, 2 and 3 but showing a somewhat
different form of my invention,

Referring more particularly to the drawings,
wherein similar reference characters represent
corresponding parts throughout, there is shown a
motorboard { to which is secured a motor plate
3 carrying a motor 5. The motor plate 3 is pro-
vided with an opening through which extends
the motor shaft 7, the latter being formed with
& relatively small diameter driving portion Iq
at its upper extremity and g relatively large
diameter driving portion b immediately below
the portion 1a. Above the motorboard | is
mounted in conventional manner & turntable 9
having an annular rim or flange 9a.

Fixed to the motor plate 3 is a post [1 (see
Fig. 3) on which are pivotally carried g pair of
supporting levers or arms 13, one of the arms be-
ing formed with g bend (3a therein so that the
free ends of the arms I3 are both on the same
level, as clearly shown in Fig. 3. A tubular meme-
ber 15, which is rotatably and slidably mounted on
the post 11, rests on a collar 14 to which the two
levers 13 gre connected, and a coil spring (71

vated position. A pin 19 secured to the post 11
cooperates with a bayonet slot 21 in the tubular
member {5 to limit the movement of the member
{5 on the post 11,

Plvotally mounted on each of the levers 13 is
another lever 23 on the free end of which is ro-
tatably mounted g rubber-tired friction wheel
or idler 25 which actg as a coupling idler be-
tween the shaft 7 of the motor and the turntable
flange 9a. Each of the levers 13 has g pin 27
thereon which fits up into an opening 29 in the
associated lever 23 to limit the movement of the
levers 23 with respect to the levers (3. A pair of
tension springs 31 » each having one eng secured
to a post 33, which is fixed on the motor plate 3,
and having their other ends secured to the lower
ends of the downwardly extending pins 27 on
the lever arms 13, serve to constantly urge -the
supporting arms 13 into a position such that the
Ifriction wheels 25 will engage the motor shaft 1
and the turntable flange 9¢. Since the levers
23 are free to float on the supporting arms 3
within the limits determined by the pins 27 and
the ovenings 29, the friction wheels 25 will both
be able to center themselves between the turn-
table periphery and the motor shaft. The parts
are so arranged that, when the friction wheels
25 are in torque transmitting position, that is,
in engagement with both the motor driving shaft
T and the turntable periphery 9a, as clearly shown
in Figs. 1 and 2, the friction wheels are sym-
metrically disposed on Opposite sides of the motor
shaft T with respect to a line joining the axes of
the motor pulley 1 and the post (I,

Each of the supporting levers 13 is provided
with a lateral extension 130 formed with a cam
edge 18 and a gide edge 18, the edges (8 being
in substantially paraliel relation when the lever
arms I3 are in the positions shown in Figs. 1 and
2. A control lever 37 having an upwardly ex-
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the friction wheels 25 out; of engazement with the
turntable flange 9¢ and the motor shaft 1. To
reengage the idler wheels 25 with the motor shaft
and the turntable, it ig merely necessary to move
in a clockwise direction,

éngagement with the mo-
tor shaft 1 anq the turntaple flange 9.

To drive the turntable gt 3315 R. P, M. the
eylindrica) sleaye 15 is permitted to remain in itg
most elevated position, as shown in Fig. 3, with
the pin 19 engaging the lowermost extremity of
the slot 21, Al this time, of course,
must be in its most counter-clockwise Pposition
50 that the friction wheels 25 will be clear of the
motor shaft 7, With the sleeve (§ in its most
the spring (1 will hold the sup-

When it is desired to drive the turntable 9 at
78 R. P. M., the control lever 37 ig again moveqd
counter-clockwise on its pivot post 44 until the
over-center spring 44 holds the lever 31 in its ex.
treme counter-clockwise position, at which time
the pin 43 wil] have been wedged in between the
edges 18 to separate the arms 13, and thus hold
the friction idiers 25 out of engagement with the
motor shaft T and the turntable flange 9a and
clear of even the largest diameter of the motor
shaft 1. At such time, the cylindrical sleeve (8§
may be pressed downwardly as far down as it
will go against the action of the spring 171 and
then turned slightly clockwise, as viewed in Pigs.
1 and 2, so that the portion 2ig of the bay.
onet slot 21 will be brought into engagement with
the pin 19. This brings the friction wheels 25
down to the level of the large diameter portion
Tb of the motor shaft, and when the control lever
31 is next returneq to-the position shown in Fig.
2, the coupling idlers 25 will be brought into en-

gagement with the driving shaft portion 1b and
with the turntable periphery 8¢ under the in-
fluence of the coil springs 31i.

The circuit to the motor 5 is preferably con-
trolled by means of a toggle switch 48 which has
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a forked operating lever 48, A pin 81 on the
control lever 31 extends down through an open-
ing in the motor plate 3 and is recelved by the
torked lever 49. Thus, when the control. lever
31 is moved to its extreme counter-clockwise posi-
tion, the switch lever 49 is caused to move to a
position to open the switch 48 and thereby break
the motor circuit, whereupon the motor shaft 1
ceases rotation. However, when the control lever
3 is moved to.its extreme clockwise position, it
will automatically move the switch lever 49 to a
position to close the circuit of the motor 5 and
thereby once more automatically effect rotation
of the motor shaft 1.

In the modification of my invention shown in
Figs. 4, 5 and 6, I have shown a construction
similar to that described above. Ir this modi-
fication, however, the supporting  arms {3 are
formed with extensions 13’ which combine to pro-
vide & fork. A bushing §3 on the motor plate 3
rotatably receives a control member 55 which is
provided with an operating handle 57 and is
formed with a cam 59 recelved between the fork
formed by the supporting arm extensions 13,

Fach of the arms {3 has a pin 61 thereon to
which one end of a separate tension spring 63 is
secured in each case, the other ends of the springs
63 being respectively secured to brackets 65 slid-
ably mounted on the motor plate 3 for adjust-
ment thereon, so that. the tension in the springs
63 may be varied. The springs 63 constantly tend
to turn the supporting arms {3 in directions such
that the friction idlers 25 will be biased into -en-
gagement with the motor shaft T and the flange
9a of the turntable. The cam portion §9 of the
control member 65 is narrower, in transverse
section, than the distance between the arm ex-
tenslons 13’ when the idlers are in torque trans-
mitting position, as clearly shown in Figs. 4 and
5. However, when it is desired to disconnect the
friction wheels 25 from the motor shaft T and
the turntable flange 9a, the control member 55
may be turned in. its bushing §3 in a counter-
clockwise direction whereupon the cam 59, which
has & length in cross-section greater than the
distance between the arm extensions 13’, will
force the arm extensions 13’ apart against the
action of the springs 63 and thereby remove the
friction idlers 28 from driving engagement with
the motor shaft and the turntable. At the same
time, a cam plate 67 on a collar 89 which is se-
cured to the lower end of the control member 55,
as by means of a set screw 11, serves to operate
the toggle arm 13 of a motor switch 15 in circuit
with the driving motor 5. For this purpose, the
cam plate 67 is formed with two high portions
§7a and 61b, the portion 61b engaging the toggle
arm 13 when the control member is turned to its
most counter-clockwise position to turn® the
switch to “off” position, and the portion 61a en-
gaging the toggle arm 13 to turn the switch back
to “on” position when the control member 55 is
moved back to its most clockwise position, as
shown in Figs. 4, 5and 6. In other respects, the
modification of the invention shown in Figs. 4
to 6 is similar to that shown in Frigs. 1 to 3.

From the foregoing description, it will be ap-
parent to those skilled in the art that I have pro-
vided an improved turntable driving mechanism
which will drive the turntable at a very uniform
and accurate speed both during recording and
reproduction, and that the variation between the
recording and reproducing speeds will be a mini-
mum. The use of a single motor with a plurality
of coupling idlers has the advantage of insuring
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3
more uniform speed, since each of the idlers is
driven by the same motor, Moreover, with a con-
struction such as described above, the pressure =
loading against the motor shaft is fairly balanced
and bearing loading on the motor shaft inherent
in driving mechanisms employing & single friction
wheel is practically eliminated. Thisgreatly im-
proves the bearing rumble condition. Another
advantage of my improved driving mechanism is
that the load on each rubber tire of the friction
wheels 25 is rediced when two idlers are used,
and this results in increased tire life.

Although I have shown and described but two
embodiments of my invention, it will be apparent
to those skilled in the art that many other modi-
fications, as well as changes in those described,
are possible. I therefore desire that my inven-
tion shall not be limited except insofar as is made
necessary by the prior art and by the spirit of the
appended claims.

I claim as my invention: .

1, In phonographic apparatus, the combination
of ‘& motor having a driving shaft, a turntable,
a pair of supporting members, a friction wheel
carried by each of said supporting members, said
friction wheels being floatingly mounted with re-
spect to their respective supporting members,
said supporting members being mounted for
movement from and to a position such that said
friction wheels will engage the periphery of said
turntable and said shaft to provide a plurality
of driving couplings therebetween, and control
means common to both of said supporting mem-
pers for simultaneously controlling the movement
of said members into and out of sald position.

2. In phonographic apparatus, the combination
of a motor having a driving shaft formed with
portions of different diameters, a pair of support-
ing members, a friction wheel carried by each of
said supporting members, said supporting mem-
bers being movably mounted for adjustment along
the length of said shaft, means for adjusting said
members along said shaft to bring said friction
wheels into alighment with any preselected one
of said shaft portions and said turntable periph-
ery, sald members being also mounted for move-
ment from and to a position such that said fric-
tion wheels will engage the periphery of sald
turntable and the preselected portion of said shaft
to provide a plurality of driving couplings be-
tween said shaft and said turntable, and control
means common to both of sald supporting mem-
bers for simultaneously controlling the movement
of said members into and out of said position.

3. In phonographic apparatus, the combination
of a motor having a driving shaft, a turntable, a
palr of supporting arms mounted for pivotal
movement relative to said shaft, a friction wheel
carried by each of said arms, said friction wheels
being floatingly mounted with respect to their re-
spective supporting arms, said arms being mov-
able toward said shaft to bring each of said fric-
tion wheels into engagement with said shaft and
said turntable to provide a plurality of torque-
transmitting couplings therebetween and being
movable away from said shaft to break said cou- -
plings, and means common to both of said arms
for controlling the movement of said arms into
and out of said torque-transmitting position.

4. In phonographic apparatus, the combination
of a motor having a driving shaft, a turntable, a
pair of supporting arms mounted on a common
axis for pivotal movement relative to said shaft,
a friction wheel carried by each of said arins, said
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Iriction wheels being floatingly mounted with re- to constantly urge said arms into torque-trans-
spect to their respective supporting arms, said mitting position, and characterized further in
arms being movsable on sald axis toward said that sald control means includes means for cam-
shaft to bring each of sald Iriction wheels into ming said arms away from sald shaft simultane-
engagement with said shaft and said turntable to ously to break aaid coupling.
provide a plurality of torque-transmitting cou- 8. In phonographic apparatus, the combination
plings therebetween and being movable away of a motor having a driving shaft provided with
from said shaft to break sald couplings, and portions of different diameters, a turntable, a
means common to both of said arms for con- plurality of friction wheels adapted to transfer
trolling the simultaneous movement of said arms 19 torque from said shaft to said turntable, said
into and out of torque-transmitting Dosition. friction wheels being mounted for movement into

5. The invention set forth in claim 4 charac- engagement with the periphery of said turntable
terized by the addition of means constantly urg- and any one of said shaft portions at will where-
ing said arms into torque-transmitting position. by to drive said turntable at any preselected one

6. The invention set forth in claim 4 character- 15 of a plurality of speeds; and means common to
ized in that said control means includes means all of said friction wheels for simultaneously con-
for moving said arms away from said shaft trolling the movement thereof into and out of
whereby to break said coupling. torque-t.ransmittlng position at will,

7. The invention set forth In claim 4 charac-
terized by the addition of spring means arranged 20 JOHN J. HOEHN.
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