Sept. 23, 1952 M. CAMRAS - 2,611,618
TAPE AND DISK RECORDING AND REPRODUCING DEVICE
Filed June 1, 1946 4 Sheets-Sheet 1.

[7_7/5.777 or |
/‘7«7’2(7,'72 Camras

N R

EZ‘Z‘LJE



Sept. 23, 1952 M. CAMRAS 2,611,618
TAPE AND DISK RECORDING AND REPRODUCING DEVICE

Filed June 1, 1946 ’ ‘4 Sheets—Sheet 2
L2153
A # | | 1 zo 16) 15 (N7 18
o Hhi sl Nl TR ' y
) JITTTT “ I
i
, )
' 2 } — 2, /7 50
il 82 s
3| | 68 .2/ %7
w4 : ‘76 7
oS
80
79 72
/7
J0 ' 8!
Faig 5
Fig % # it
Y// _ 26
.=' |},L. /A
;6( yl :||
nll Wi
s
it QY Y
Y4 _ ‘ 1 . N ‘_
! B Vi
f R N |
30+
=, 77
S
g (_
8
Iz Eralor

NMarvren Camras

=3 Hllizs



Sept._23, 1952 M. CAMRAS 2,611,618

TAPE AND DISK RECORDING AND REPRODUCING DEVICE .

Filed June 1, 1946 . 4 Sheets-Sheet 3

=+

- [rrErilor

HMaryen Camres

. %&/yw e



Sept. 23, 1952 M. CAMRAS 2,611,618
TAPE AND DISK RECORDING AND REPRODUCING DEVICE
Filed June 1, 1946 ' 4 Sheets-Sheet 4

Fig-g

Ve

V24 0S¢
% i
"7 29 T0s
101809 98 L
97.
/00 D
| CONHIF
+DET.
94| AUDIO
AMP
/10
V] 2
: [\ \//,z
74

INVENTOR.

E ;//3
Marvin Camrags

HTTYS.



Patented Sept. 23, 1952

UNITED STATES PATENT

2,611,618

OFFICE

2 611,618

TAPE AND DISK RECORDING AND
REPRODUCING DEVICE o

Ma,rvin Camras, Chicago, I, assignor. totfzrmou;
I Ny

Research Foundation of Hlinoi

Technology, -Chicago, Ill, A corpora' ion’ of

Illinois

Apphcatmn June 1, 1946 Serml No 673, 740

3 Clalms.

1

This invention relates to -a -sound. recording
and reproducing - device, and more ,panticularly,
to a combination. magnetic recording. .and. re-
producing device with a disk.record splral groove
type reproducing device.

One of the principal features.and objects of
the present invention is.to. provide a.simple and

inexpensive sound recording and reproducing de- -

vice which will play both magnetic records: re-
corded on an elongated traveling record medium,
as well as to play records of the .conventional
Q1sk type.

~ A further obJect of the present invention is
to provide a novel combination magnetic record-
ing and reproducing device with .a .disk record

(Cl 274-—8)
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type reproduecing device :in- which the turntable -

serves the dual purpose of carrying a disk rec-
ord as well as the take-up spool for the elon-
gated magnetic record member. .

Still another object of the present invention
is to provide a novel drive mechanism for.sound
recording and reproducing devices.

Another and still further object.of this:inven-
tion is to provide a novel winding and reeling
mechanism for a magnetic recording and-repro-
ducing device.

Still -another and further object of the inven-
tion is to provide novel slip clutches or.brakes for

- & winding and reeling mechanism. .

The novel features which I believe:to be-char-
acteristic of my invention are set forth with par-
ticularity in the appended claims. My invention
itself, however, both:as to its organization, man-
-ner of construction and method of operation, to-
gether with further objects -and .advantages
thereof, may best be understood by reference to
the following description, taken .in -connection
with the accompanying drawings, in- which:

Figure 1 is a plan view of a sound recording
and reproducing device embodying -the : novel
principles and teachings of the present invention;

Figure 2 is a view similar to Figure 1 -but with

. & disk record in place on the turntable;
Figure 3 is an elevational view of-the mecha-
- nism shown in Figure 1 with certain'parts broken
away;

Figure 4 is an enlarged elevational -view-of:the
tiltable motor and its associated mounting struc-
ture;

Figure 5 is an enlarged yiew of “the - supply
spool spindle and one-way brake ‘mechanism, the
latter being shown in vertical section;

Figure 6 is an enlarged under-view of the
structure shown in Figure 1;

Figure 7-is an-enlarged fragmentary view of:
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_ered with a felt ma,t Hl’ upon which the. record

~the drive rolls shown in P1gure 6, but in the1r

position for. rewindirig the elongated record me-
dium on the. supply spool;
Figure 8. .is a wview similar to Figure 7 but

showing the drive rolls in.their position to drive

the combination-turntable and take-up.spogl; and
Figure (9. is 4 “.diagrammatic -illustration in

‘block 'diagram of the électrical circuit: of -the

sound recording: and reproducing device.
In Figures-1 to.8 of the drawings,.I have illus-
trated ‘the essential mechaniéal mechanism .of

‘one ‘embodiment of .my '1iovel sound .recording
-and reprodicing device. - As:may best be seen in
‘Figures. 1,2 and 3, the structure includes a base

plate Ll which is‘arranged fo.be mounted in.any

-conventional radic and whiéh. is somewhat simi-

flar in size and shape to the base plate of a
conventional automatic record changer.  On the

‘base plate L1 a take-off-spocl i2; upon which the

wire I3 is normally stored, is mounted.for rota~
tion on.thé hub 14 carried by the.shaft 15. The
wire .13 is- illustrative of any elongated record
memher and is formed, at least in pait, of 'a-ma-

;terial ‘of relatively ‘high' coercive force “in order

that magnetic records may be retained thereon.
.On.the. opposite side of ‘the base -11-is a com-~

‘bination turntable and -take-up spoel :16 which
-is.mounted for rotation ona shaft 11. -This com-

bination turntable:-and take-up spool-t6 includes
2-flat upper surface {8 which is preferably cov-

8 rests when it-is_slipped: over the end of the
shaft or.spindle 11, | -
The. combmatmn turntable and take-up spool

40

‘which the wxfe l3 passes:
-dueer head 21 a5 will heremafter be relerred to

range.d - to v-.r',ec,é_ivé'v 'vén',';félbﬁéa;t'éd '{reqsird;fméiziber
13 and be wound thereon. Disposed between the

-supply spool {2 and the take-up spobl and- turn-

table 186 -is

Th1s magnetlc trans-

in dlscussmg the electrlcal c1rcu1t of. the present

: apparatus is arranged to either. act asa magnetlc-

_’gtransducer ead 21 and the: s{zpnly spool i2.is.a

.housmg 2_ -whieh’ contalns -aq rautomatic : stop
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filed February 18, 1946, now Patent No. 2,572,985,
issued October 30, 1951.

In addition to the magnetic transducer head
21, a conventional tone arm 23 is provided for
cooperation and use with the disk record {8 when
such is to be played. It will be understood that
this tone arm 23 carries a needle 24 which is re-
tained in the end of the tone arm by a set screw
- 25.

A control arm 26 is rigidly secured to a rotat-.
able shaft 27 and is arranged to be moved into

engagement with a stop pin 28 when it is desired
to rotate the combination turntable and take-up
spool {6 in a clockwise direction, and. into en-
gagement with a stop pin 29 when it is desired to
rotate the supply spool 12 in a counter-clockwise
direction (for rewinding).

As may be seen best in Pigures 3 and 4, a motor
20 is provided for driving the rotating mechanism
of the device. This motor 30 is mounted for ro-

“tation of its armature shaft 31 about substan-
tially a vertical axis. To this end, the motor 38
is pivotally supported in a pair of depending arms
32 by pins 33, the arms 32 being secured to the
base plate 11 by screws 34. The control arm shaft
27 which carries the control arm 26 exiends down
alongside of the motor 38 and into threaded en-
gagement with an ear 35 which is secured to the
motor casing by a bolt 36. The ear 35 is apertured
and threaded as at 37T to receive the threaded end
38 of the shaft 21. It will thus be understood
that when the arm 26 is moved from engagement
with one stop pin into engagement with the other
stop pin 29, the motor is rocked about its trun-
nions 33 which support it on the depending arms
32. As will presently be explained, this rocking
movement of the motor 30 determines whether
the combination take-up spool and turntable {6
is to be driven or whether the hub 14 which car-
ries the supply spool is to be driven.

The mounting mechanism of the hub {4 may
be seen best in Figures 3 and 5 of the drawings.
The hub (4 is formed as an integral part of a
drum 39 which is provided with an offset shoulder

40 at its upper edge which is arranged to lie just. 4;

below the lip 41 of the base plate i(f. In order
that the spool 12 may be quickly and easily
- slipped over the hub (4, the hub (4 is slightly
tapered as is clearly shown in the drawings: A
plurality of spring-pressed balls 42 are retained
in the upper end of the hub 14 and are arranged
to engage detents 43 in the upper edge of the
bore of the spool 12 (see Figure 1). These spring-
pressed balls 42 cooperating with the detents 43
in the spool 12 serve not only to retain the spool
on the hub {4, but also prevent relative rotation
of the spool {2 with respect to the hub 4.

The support for the hub (4 is provided by 2
bracket or bridge member 44. The bracket or
bridge member 44 supports a bearing block 45
which, in turn, carries a pair of bearings 46 and
47 through which the shaft (5 extends. A sta~
tionary brake shoe 48 is secured to the bearing
supporting block 45 and this brake shoe 48 is
provided with a central aperture which is slightly
larger than the shaft {5. A cooperating brake
shoe 49 is rotatably mounted on the shaft 15,
and confronts the stationary brake shoe 48. Dis-
posed between the two brake shoes 48 and 49 is

a disk of suitable braking material 59. A light’

helical spring 51 seated on a disk 52 supported by
a spur gear 53 normally urges the shoe 49 in an
upward direction toward the shoe 48. - A one-way
brake mechanism in the form of a spiral spring
54 wrapped around the shaft {5 and secured at

.

4]
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one end to the shoe 49 is also provided. It will
be noted that the opposite end of this spring 54
is free. It should still further be observed that
the spring must be wound in the direction as
illustrated in PFigure 5 in order that the proper

braking: function will be obtained oni the hub {4

when the take-up spool 16 is being driven, and
will run free when the hub {4 is being driven
in a counter-clockwise direction as viewed in
Pigure 1 of the drawings. This one-way brake

“type ‘'of mechanism for the spring 54 fends to
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- ventional manner. .

wrap up tighter when the shaft rotates in one
direction, and tends to uncoil or ride free when
the shaft is rotated in the other direction.

In order to level wind the wire on the take-up
spool 16 when wire is being unwound from the
supply spool 12, the magnetic transducer head 21
is moved vertically back and forth. This level
winding action is obtained from a power take-off -
from the shaft {5. More particularly, the spur
‘geéar 53 .is secured to the shaft {6 by a nut 55
which is threaded onto the lower threaded end of
the shaft 15. It is fto.be understood that the
gear 53 is secured in such a manner that it has
no relative movement with respect to the shaft
i5. A level wind shaft 56 having a double thread

“cut therein in the conventional manner is mount-

ed in a sleeve 57 carried by a plate 58 which, in
turn, is supported by a pair of depending arms 59
'‘and 68. A -gear.61 is secured to-the level wind
‘screw 56 and is enmeshed with the spur gear 53.

To one side of the drum 39 and depending from
the base plate i is a guide pin §2. Extending
between the guide pin 62 and the level wind screw

‘56 is an arm 63. One end of the arm §3 slides

up and:down on the guide pin 82 as the other
end of the arm is moved up and down by rota-
tion of the level wind screw 56. It will thus be
apparent that this arm always remains in a hori-
zontal position, but moves up and down by virtue .
of the rotation of the level wind screw'in the left-
hand end thereof as viewed in Figures'3 and 5 of

-the drawings.

A follower pin 64 for the double reverse helical
groove of the level wind screw 56 is mounted in
the end of the arm 63. As the reduced end 65 of
this pin 64 is seated in the groove 66 of the level

. wind screw 56, the level wind screw 58 causes up

and down movement of the arm 63 in the con-
As may be seen best in Fig-
ures 3 and 6 of the drawings, a second arm 67 is
secured to the right-hand end of the arm 63 and

- moves therewith. : The right-hand end of the arm
- 83 and the left-hand end of the arm 87 lie in over-

lapping relationship (see Figure 3) and they are
apertured as at 68 and 69 to enable the guide pin
82 to extend therethrough and to permit free slid-
ing movement of the arms 63 and 671 on the guide
pin 62. :

‘The arm- 67 ‘extends arcuately upwardly as
viewed in Figure 3 of the drawings and supports
the transducer head 21 at the upper end thereof.

The support for the shaft 17 is quite similar
to the support for the shaft 15 as may be seen
from an inspection of Figures 3 and 6 of the
drawings. A bracket or bridging member 10 is
secured to-the undersurface of the base plate {1
by serews Ti. "A second depending strap bracket
12 is secured by screws 13 to the main bridging
member T8. The shaft 1T extends down through
‘s bearing T4 which is supported in a sleeve or
collar 15 which carries the upper stationary brake
shoe 716. The brake shoe 716 is similar to the
brake shoe 48 which is associated with the shaft

- 15. A spring biased lower brake shoe 77T cooper-
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ates through & disk of siltable bra;king misterial
78. 'The lower brake shoe 1T is spiing bigsed in
an upward direction by thHé helical spring 19 and
is provided with a one-way grabbing coil spring
80 which has its upper end secured to'the brake
shoe- 17 and has its lower end lying loosely on
the shaft 11.’

"A spring’ adjusting nut 81 is provided opposite
the end of the shaft 17.. The brake shoes 16 and
17 together with the coil spring 80 ‘cooperate in
such a manner that no-drag is placed on the shaft
1T when the take-up spool:and turntable 6 -are
rotating in a clockwise- direetion, as viewed in
Figure 1-of the -drawings, but do cause a drag to
be placed on the shaft 1T when the-supply spool
i12-is being rewound, or in other words, rotated
in g counter~clockwise diréction as viewed in Fig-
ure 1,'so that when the wire i3 is‘being wound up
on the-drum 20 of the element 16, the lower brake
shoe TT is'being held stationary ‘against the upper
brake shoe 76, When the wire 13 -is being:re-
wound onto the supply spoel- {2, the ‘wire spring
88 winds tight on the-shaft 17 and causes the
lower: brake shee 17 to' rotate with 'thie shaft 17
against the upper brake shoe 16 which is station-
ary. This puts a -drag-on-the shaft {1 and holds
the wite taut across the-head 21.:

The:- cooperating brake shoes 48 and 49 associ-
ated with the shaft 15 operate in-a similar man-
ner to that- deseribed above, ‘except: in -a reverse
direction. -

Reference has already been made to the fact
that the member 16 is -2 ‘combination take-up
spool and turntable. The member {6 is rim-
driven by providing a peripheral flange 82 which

-is-arranged to be engaged by a rubber tired idler
wheel 83 ‘mounted for free rotation by a pin 84
on a link arm 88. The link arm 85 is hinged or
pinned as at 85 to.a crank arm 87 which is pivoted
‘at 83. The crank arm 87 is actuated through an
L-shape leaf spring 89 which has one leg thereof
rigidly secured to the crank arm 871 and the other
leg thereof sprung over the corner 90 of the
downwardly  depending  portion of the “bridge
member 70.

The armature shaft 31 of the motor carries a
rubber tired drive wheel 91 arranged to engage
the.peripheral flange or drum portion 39 of the
hub 14, and it also is:provided with a metal drive
portion 92 which is arranged to éngage the idler
wheel 83.

It has already been explained that the motor
30 is arranged for limited rocking movement by
angular movement of the shaff 271 about its lon-
gitudinal axis througsh movement of the con-
trol lever 26. It will be understood that when
the contrcl lever: 26 is moved into engdgement
with ‘the stop pin 28, the motor 30 is rocked to
a position where the drive paotrtion 92 is forced
into engagement with the rubber tired idler wheel
83 and which, in turn, forces the rubber tired
idler wheel into engagement with the peripheral
flange 82 above the turntable {6, thereby to drive
the turntable 16.

Similarly, when the control lever 26 is moved
into engagement with the stop pin 29, the motor
is rocked to a position where the rubber tired
drive wheel 81 presses against-the flange por-
tion 39 of the hub 4 to drive the supply spool
§2'in a rewind direction.

Also mounted on the shaft 2T is a C-shaped
finger 93 which engages the leaf spring 89.
The action of this C-shaped finger 93 with the

(=4
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leaf spring 89 is exemplified in Figures'6, 7 and

8 of the drawihgs: More patticularly, when the

75

shaft 21 is angularly moved about 1ts long1tud1na1
axis to.a rewind position; the motor armature
shaft 31 moves the drive wheel 91 into engage-
ment with the peripheral fiange ‘3% of the supply
spool assembly. At the same time, the C-finger
93 depresses the central portion of the spring 89
to force the crank arm- 87 in a clockwise direc-
tion as viewéd in Figure 7 of the drawings. “This .
moves the idler wheel 83 -completely free and
clear of’ both the“drive shaft portion 92 as well
as ‘the peripheral: ﬂange ‘82 “of ‘the turntable 1§
(see Figure 7). “Inits 1ntermed1ate ‘position, the
control lever 26 ‘still causes some "depression of
the free arm of the leaf spring- -89, ‘thus causing
the idler wheel 83 to be free of’ both the drive
shaft portion- 82 as well as‘the penpheral ﬂange
82 on the turnta.ble IB (see thure 6 of the-draw- .
mgs)

“When ‘the  control lever 26 is - moved toits
turntable drive position (as’ shown in Figure 8
of the drawings), the c-ﬁnger ‘98 -is- free -of the
free arm of the leaf spring 88 - In this posmon, the
spring pressure exerted by the leaf spring mem-
ber 89 between:the erank: arm-87 and the corner
80 tends to draw the crank ‘arm-§7 in a counter~
clockwise -direction which- forces the idler wheel
23 tightly between the drive ‘shaft portion 92
and the peripheral flanse 826 “fhe turntable 16.

‘In Pigure 9-of the drawing: ‘have illustrated
diagrammafically the  eléctrical: circuit” of -the
combination sound recording -and - reproduding
unit. * The above mechanieal: stricture is asso=
ciated  with an‘audio-amplifier: 94 whose input
is connected to the movable -contact arm 85 ‘of
a multi-position switch whieh ‘includes, in addi-
tion to 'the movable contact army 95, stationary
contacts 96, 87, 98-and 89. The stationary con-
tact 96 is connected to the output-of -an ampli-
tude modulation tuner unit 160 through an at-
tenuator resistance 116. More particularly, this
is'a superheterodyne tuner unit and includes con~
ventional converter and intermediate frequency
stages.as well as a detector.- The-stationary con-
tact 97 is connected to a microphone i6{. The
stationary contact 98 is connected to the crystal
pick-up: of the' tone -arm: 23 ‘through an- at-
tenuator resistance -f17.  The stationary con-
tact 99 is connected through ‘a: ‘choke ‘coil’ 102 fo
the transducer head 21

An-oscillator {03 for use in conJunctmn with -
magneétic recording is: connected through a switch
{07 and a high frequency by-bass condenser-108
to the'magneétic transducer-21i through conductor
115, The oscillator 103 may be-of any suitable
frequency which is used as a high frequency bias
in the magnetic recording ‘operation and may,
by ‘way of example be 'in the neighborhood of
20 to 30 kiloeycles.

The output of the audio- amphﬁer 94-is -con-
nected to a movable contact arm 1o ‘of a two-
po‘s1tion switeh which alsoincludes stationary con-
tacts {11 and 112, Stationary contact 11t is
connected to a loud speaker 113, while the sta-
tionary contact 112 is connected  through the
choke 102 to ‘the' magnetic: transducer 2. A
shunt resistance 14 extends ‘across the switch
10 to the stationary contact 11, so that when
the movable contact arm 110 is- moved into-en-
gagement with stationary contact 12, ‘some cur-
rent is still fed to the loud speaker 113

The operation of the circuit will now be'de-
scribed.” With the switch’arms 85; 10T and 110'in
their p0s1t1on as shown jn-Figuré 9 of the draw-
ings the unlt is operating as’ nventlona,l radio
receiver. “To operate the unit'as s public-address.
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system, the swifch arm 95 is moved into engage-
ment with the ‘microphone contact 91. If the
unit is to be operated as a conventional record
player, the movable contact arm 95 is moved into
engagement with the stationary contact 98 which
is connected to the tone arm 23. The pick-up of
the tone arm 23 is thus fed directly through the
audio-amplifier 94 to the speaker {13. .~

‘In the operation of the device as & disk record
player, it will also be remembered that the con-
trol lever 26 is moved into engagement with the
stop 28, thereby to. cause rofation of the turn-
table 16 to rotate the record {9 supported thereon.

If the device is to be operated as & magnetic
record player to reproduce a recording from the
wire 13, the movable contact arm 85 is moved
into engagement with the stationary contact 99;
the wire {3 is passed over the transducer head 21
and connected to the combination turntable pick-
up spool 16; and the control lever 26 is moved into
engagement with the stop pin 28 to cause rota-
tion of the turntable {6 in a clockwise direction as
viewed in Pigure 1 of the drawings. The mag-
netic energy on the wire 13 is changed into elec-
trical impulses in the magnetic transducer head
21 and fed through the choke {02, stationary
contact 99, movable contact 84 and the audio-
amplifier 84 to the speaker {13. )

When it is desired to make a magnetic record
from an incoming radio program, the switch 85
is moved into engagement with the stationary
contact 9§, the switch 118 is moved into engage-
ment with the stationary contact 1{2 and the
switch 107 is moved into engagement with its sta-
tionary contact 107’. The control lever 26 is also
moved into engagement with the stop pin 28 to
cause rotation of the combination turntable and
take-up spool {6 in a clockwise direction as
viewed in Figure 1 of the drawings. - After the
record has-been made, the wire I3 -may be re-
wound on the supply spool 12 by moving the con-
trol lever 26 into engagement with stop pin 29 and
by opening switcheg 95, 107 and 110,

A recording may be made from the microphone
101 in the same manner by simply moving the
movable contact element 95 into engagement
with stationary contact 97 instead of into engage-
ment with stationary contact 96. The phono-
graph record which is being played by the ma-
chine itself may also be simultaneously recorded
on the wire by moving the switch 95 into engage-
ment with the stationary contact ‘98 with the
other switches and control lever in the pos1t1on as
described in connection with the recording of the
radio program.

From the above description, the extreme versa«
tility of this device will be immediately appar-
ent. The speed of rotation of the turntable 6 is,
of course, governed by the conventional speed for
which disk records are to be played. The most
common speed in use today is 78 revolutions per
minute. 'The speed of travel of the wire 13 across
the magnetic transducer head 21 is controlled by
governing the depth of the groove 20, or, in other
words, the diameter of the bottom of this groove
20. In devices which I have constructed in ac-
cordance with the illustrated embodiment of the
present invention, the wire speed has been two
feet per second for a turntable speed of 78 revo-
lutions per minute.

While I have shown a certain partlcular em-
bodiment of my invention, it will, of course; be
understood that I do not wish to be limifed there-
to, since many modifications may be made, and
I, therefore, contemplate by the appended claims
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8-2
to cover all such modifications as fall within the
true spirit and scope of my invention.

I claim as my invention: )

1. A sound reproducing device comprising a
supporting plate, a disk record supporting turn-
table rotatably mounted on said supporting plate,
said turntable including a radially outwardly
facing channel in the peripheral surface thereof
for receiving an elongated magnetic record mem-
ber, 2 hub mounted on said plate for rotation
about an axis substantially parallel to the axis of
rotation of said furntable, said hub being ar-
ranged to carry a spool having an elongated rec-
ord member wound thereon and extending into
wind-up engagement with . said turntable, an
electro-magnetm transducer head mounted be-
tween said hub and said turntable for limited
back and forth motion along & path substantially
parallel to the axes of rotation of said turntable
and said ‘hub, a motor, means for selectively
driving said turntable or said hub from said
motor, means, driven from said hub for moving
said transducer head back and forth along said
path of movement when: said hub is rotated, said
transducer head lying in the path of movement
of said magnetic record member when said record
member is being transferred from said spool to
said turntable, and a tone arm associated with
said turntable for engagement with a disk record
when a disk record is supported on said turntable.

2. A sound reproducing device comprising a
supporting plate, a disk record supporting turn-
table rotatably mounted on said supporting plate,
said turntable - including a radially outwardly
facing channel in the peripheral surface thereof
for receiving an elongated magnetic record mem-
ber, a hub mounted on said plate for rotation
about an axis substantially parallel to the axis
of rotation of said turntable, said hub being
arranged to carry a spool having an elongated
record membper wound thereon and extending
into wind-up engagement with said turntable,
an electro-magnetic transducer head mounted
between said hup and said turntable for limited
back and forth motion along a path substantially
parallel to the axes of rotation of said turntable
and said hub, a motor, means for selectively driv-
ing said turntable or said hub from said motor,
means driven from said hub for moving said
transducer head back and forth along said path
of movement when said hub is rotated, said trans-
ducer head lying in the path of movement of
said- magnetic.record member when: said record
member is being transferred from said spool to
said turntable, a tone arm associated with said
turntable for engagement with a disk record when
& disk record is supported on said turntable, one-
way brake means associated with said turntable
to place a drag-on said turntable when said hub
is being driven by said motor to wind up said
recmd member on said spool, and one-way brake
means assomated with said hub to place a drag
on said hub when said turntable is being driven
to wind up said record member on said turntable

3. A sound reproducing. device comprlsmg a
supporting plate, a disk record supporting turn-
tablé having a depending shafb rotatably mounted
on said supporting plate, said turntable including
a radially outwardly facing channel in the periph-
eral surface thereof for receiving an elongated
magnetic record member, a hub having a depend-
ing shaft mounted on said plate for rotation about
an axis substantially parallel to the axis of rota-
tion of said turntable; said hub being arranged
to ¢arry a spool having an elongated record mem-
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ber wound thereon and extending into wind-up
engagement with said turntable, an electromag-
netic transducer head mounted between said hub
and said turntable for limited back and forth

motion along a path substantiaily parallel to the 5

axes of rotation of said turntable and said hub,
a motor having a rotatable drive shaft, means for
selectively driving said turntable or said hub from
said motor drive shaft, means driven by one of
said shafts for moving said transducer head back
and forth along said path of movement when
said one shaft is rotated, said transducer head
lying in the path of movement of said magnetic
record member when said record member is being
transferred from said spool to said turntable,
and a tone arm associated with said turntable for
engagement with a disk record when g disk record
is supported on said turntable.
MARVIN CAMRAS.
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Cohen . Sept. 1, 1931
Burk Sept. 22, 1931
Maibohm ___________ July 26, 1932
Bosto L ____.._ Mar. 27, 1934
Kuchenmeister .- Mar. 27,1934
Von Aree . __ Sept. 24,1935 :
Hickman ... _____ Qct. 26,1937
Marsen ... ____ Dec. 28, 1948
Begun .ol __ ... Deec., 13,1949
Howey _._.__ S, May 30, 1850
FOREIGN PATENTS
Country Date

Germany .o June 2, 1932
Great Britain —__.___ Nov. 19, 1932

sWitzerland ________ Dec. 16, 1947



