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UNITED STATES PATENT OFFICE

ELECTRIC BRAKING MEANS FOR. PRODUC-
ING A FAST STOP IN° PHONOGRAPH

MOTORS:

Arthur Leonard Anderson, New:Haven, Conn., as-.
signor. to. The. Soundscriber Corporation, New
Haven, Conn., a corporation.of Connecticut

Application April 2, 1945; Serial:No.:.586;108:

4 Claims.
This invention relates to sound recording, and
more:particularly to means for applying a quick.

braking action to a phonograph induction. motor:
for the purpose of rapidly stopping the turntable.

and to avoid wasting of e transcriber’s time-in.
listening during the reproduction of the record.

One object of the present invention is to provide
a. mechanism of the above nature which will avoid
thie necessity of operating the motor-except.dur-
ing the actual recording:periods.

A further object of this.invention is to:provide
an apbaratus of the above nature employing an
alterating current induction motor and having

circuits of: different natures whereby the:field of.
said motor may be supplied. with direct. current:

to provide a sudden magnetic braking action. for
stopping the turntable of a dictating machine,

A further object is to provide an apparatus: of
the above nature in. which the.direct current ior

rroducing the fast.stop of the turntable motor is. 2

obtained by the use:of a condenser discharge.

A still further object is to provide an:improved

apparvatus of tiie abovenature which will:be.rela-~
tively

will be simple in:construction, compaet, ornamen-
tal in appearance, and very efficient and:durahle:
in use.

Tre device as described.in the present applica~

tion is an improvement over the sound recording; 2
apparatus described in the prior PatentNo. 2,342;~

593, issued.to Lincoln Thompscn on February: 22,

1844, entitled Control circuit for sound:recording:

apparatus, which was reissued. on February 20,
1945, No. Re. 22,606

The present invention is also an improvement.
over the aspparatus disclosed in an-application:

filed June 19, 1844, by Theodore H. Nakken; Serial:
No. 540,929, entitled “Rapid start and step clutch-

mechanism for phonographs,” patented May 18,
1948, No. 2,441 .836.

In order to produce a rapid stopping: of the:

record when the gictator is.through talking, vari-

ous forms of mechanical clutch brake mechanisms-

have been employed in the.past, but these mecha-
nigms were complicated ang expensive, and it was
difficult to avoid mcmentary- oscillations in the
speed which would distort. the reproduction.
Moreover, such mechanisms were liable to jerk the
recording mechanism and result in shocks and
jars which also would distort the reproduction.
By means of the present invention, the above.
and other disadvantages have been avoided. by.
providing an apparatus which will produce. a.fast
stop of the turntsble motor electrically by switch-

ing direc} current into the field of the turntable-

induction motor during the stopping period—this

action producing a rapid magnetic braking, effect.

without mechanical shocks. The rectifier system
of the amplifier is a good source of such direct.

inexpensive o manufacture; which: will:
avoid blank ccasting periods on the record, which:
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2
current, and such.use is.disclosed in the first form
of the present.invention. In.this form a high-
wattage resistor. is.employed: to:limit the:current.
applied to the motor to prevent overloading the.

. rectifier tubes.

In.the second.form of the invention, the use of.
a high. resistor is-eliminated by obtaining the
direct. current. . from. a circuit in series with. the:
output of the. power tubes of the amplifier.

In-the third form.of the invention, use.is made.
of a.cendenser which.is charged while the motor:
is running and is.discharged. ihto the motor dur-
ing the-stopping period. This system has the ad-.
vantage. that. the B-supply is.not applied to the,

- motor during the standby periods.

With.these and other objects in view, which. will
appear as:the. description prcceeds, there have.
been . illustrated on.the accompanying drawings
three forms in-which the invention may conven~
iently. be embodied: in practice.

In the drawings,.

Fig. 1is a.diagrammatic view of the circuit con-
nections. of- an-apparatus for employing a D. C.
magnetic braking action upon a pnonograph in-
duetion motor and.in.which said D. C. is obtained
from.the rectifier of the amplifier.

Fig, 2is a similar disgrammatic view of the cir-
cuit connections of a modified form of apparatus
in which the D, C. for applying magnetic. braking,
action. is supplied to the motor from the rectified’
output. stage.of. the amplifier.

Fig. 3 is a. similar diagrammatic view of. the
circuit connections of ancther modified form of.
apparatus.in which the . D). C. braking curreng is
obtained by discharging a . condenser resistance
network through the phonograph motor.

Asin the apparatus disclosed in the above-men-
tioned Reissue Patent No. 22,606, tlie present in-
vention includes. an. eléctronic amplifier which
may operate.on either A. C. or D. C. and.a disk
record turntable driven by a motor which may op-
erate only on A. C.

First: form

Referring now to the drawings in which like
refercnce characters denote corrasponding parts
throughout the several views, the numeral 18 (Pig,
1) indicates a recorder cabinet of a dictating ma-
chine of the disk record i¥pe such as was disclosed
in the Patent No. 2,200,866, issued to Lincoln
Thompson May 14, 1940, and reissued Séptember
22, 1942, No. Re. 22,183, entitled “Appraratus for
recording sound on thin disks.””

At the rear of the cabinet {4, provision is made.
of a 6-prong plig (! which is adapted to be de-
tachably connected t6 a.corresponding 6-aperture
socket {2, connected by a pair of conductors {3,
{4 to a 2-prong plug {5 adapted to be inserted
into an A. C. power line (not shown) .

The socket. 12 has six apertures, five of which.
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contain active contacts 16, 17, 18, 19, 20, and the
sixth of which has no contact. The conductor 13
is joined by a wire 21 to the contact 16, and a

wire 22 connects the wire 21 to the contact 18. ..

The conductor 4 is connected by a wire 23 to

the contact 17. The contacts 19, 20 are con-

nected together by a wire 24.
Provision is made of an A. C.-D. C. amplifier
25 which is connected to a microphone 26 by a

pair of conductors 21, 28. "The output of the:

amplifier 25 is led by a pair of conductors 28a,
280, to a pair of wires 29, 30, leading to a re-
cording head 31 having a stylus 32 resting upon a
thin disk record 33 mounted upon a flat turn-
table 34.

- The turntable 34 is adapted to be driven by an
A C. motor 35 having a driving shaft 36 and a
field coil F as indicated diagrammatically in
Fig. 1.

The plug i1 has six prongs 37, 38, 39, 40, 41, 42,
and it will be seen that current will be supplied
from the power line through the contacts 16, i1
to the prongs 31, 38 which lead through wires 43,
44 to an amplifier switch S1 located on the re-
corder cabinet i0. The prong 42 is electrically
inactive, and merely serves as a guide member.

The amplifier switch S: has a pair of pivoted
blades 45, 46 connected to the wires 43, 44, and
said blades when in closed position, engage a
pair of contacts 41, 48, from which a pair of wires
49, 50 supply current to the rectifier tube T of
the A. C.-D. C. amplifier 25. 'The rectifier tube
T has a cathode 50a and a plate 500, the former
being connected to a condenser 50c joined by a
wire 50d to the conductor 28. A resistance R
(which for simplicity represents the load of the
filaments of the other tubes of the amplifier) is
connected in shunt with the conductors 49, 50,
as shown.

The A. C. motor field coil F is connected at one «

end by a conductor 51 to a wire 52 leading to the
contact 40 of the 6-prong plug (1. The other
end of the field coil ¥ leads through a wire 53 to
3 pivoted blade 54 of a stop switch Ss having a
pair of fixed contacts 55, 56. When the blade 54
is in its right hand position engaging the contact
56, it will be electrically connected by a con-
ductor 87 to the prong 39 of the 6-prong plug 1.

~The contact 41 of the plug 11 is connected by a
conductor 58 to a contact 62 of a motor switch
Sz, which contact 62 is adapted to be engaged by
a pivoted blade 59 mechanically connected with
& similar blade 69 joined by a conductor 61 to the
wire 30 leading to the recording head 31.

The switch Sz also has a fixed contact 63 which
is connected by a wire 64 to a conductor 65 lead-
ing from the conductor 50 to a single pivoted
blade 66 of a switch S3, which blade 66 is adapt-
ed to engage selectively with a pair of fixed con-
tacts 61, 68. The contact 67 is connected by a
conductor 69 to the blade 59 of the switch Sq,
while the contact 68 is joined to the wire 51 lead-
ing to the field coil F' of the motor 35.

Provision is also made of a switch S« having a
single pivoted blade 70 adapted to engage the
contacts 61, 72, selectively. The blade 70 is
joined by a conductor 10a¢ to the cathode 50a of
the rectifier tube T. The contact 72 is joined
by a conductor 13 to a high resistance Ri elec-
trically connected to the contact 55 of the switch
Ss5. The resistor R: is adapted to limit the cur-
rent through the motor 35 and the rectifier tube
T during the braking action.

The contact 71 is joined by a wire 14 to a re-
sistor Rg, which in turn is connected to the con-
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ductor 29 leading to the recording head 31. The
resistor Re for simplicity is intended to represent
the D. C. load of the tubes of the amplifier 25.

- It will thus be seen that the switch S: controls
the flow of current to the A. C.-D. C. amplifier 25,
and that the switch S2 controls the current ap-
plied to the field F of the A. C. motor 35.

It will also be seen that when the blade 53 of
the switch Sz engages its contact §2, the blade 60
will be out of engagement with its confact 63, and
vice versa.

Moreover, the conductors 298, 80 will be con-
nected together by the wires 65 and 64, blade 60,
and wire &1 when the motor is shut off so as to
short-circuit the output of the A. C.-D. C. am-~
plifier during pauses in the dictation when the
motor is not running. The possibility of acous-
tical feed back between the microphone and the
recording head will thereby be prevented in a
manner similar to the disclosure in the Patent
No. 2,342,503, previcusly mentioned.

Operation of first form

In operation, during dictation, when the turn-
table 34 is being rotated by the motor 33, cur-
rent supplied toc the rectifier tube T will flow in
the . foliowing circuit: from supply plug (5
through conductors {4, 23, 44, blade 46 of switch
Si1, conductors 58, 50d, condenser 50c, cathode
58a, piate 58b, conductors 49, 43, 21, 13, back to
the plug i5.

The moter circuit will be as follows: from the
conductor 28 through conductors 44, 50, 65, blade
68 of switeh 83, conductor 69, blade 59 of switch
S2, conductors 88, 24, 52, 51, motor field coil F,
conductor 53, blade 54 of switch S5, conductors 57,
22, to the conductor 21.

The cathode 56a will be connected through the
conductor T8¢ and the blade 78 of the switch Si
and contact T1 to the high resistor Re.

In the motor stopping position, the B poten-
tial supplied by the cathode 50a of the rectifier
tube will be applied to the motor field coil F from
the cathode 58a through wire 70a to switch blade
10, contact 12, high resistor Ri, contact 53, switch
blade 54 of switch Ss, lead 53, field coil F, lead
51 to contact 08 of swilch Sz, blade 58, and lead
65 to wire 50.

Direct current from the A. C-D. C. amplifier
will thus be applied as a magnetic brake to the
field F of the A. C. motor, the resistor R1 serving,
as stated above, to limit the D. C. passing through
the rectifier tube and prevent overheating of the
motor 35 and the recording cabinet 15.

It will be understood that the switch blades Sz,
S3, 8¢, and Ss may be interlocked by suitable
mechanism so that they may be shifted from
operating to stopping position and vice versa by
a single actuation of a control means for the
interlocking mechanism.

Second form
In the modified form of the invention shown in

. Fig. 2, the D. C. used to provide the braking ac-
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tion of the motor 85 is taken from the output
stage of the amplifier instead of from the “B”
supply terminals of the rectifier tube of said
amplifier as in the first form, shown in Fig, 1.

Power is supplied to the amplifier 25 through a
pair of conductors 75, 78, which are connected
through the switch 81, conductors 43, 44, plug i1,
socket 12, wires 21, 23, and wires i3, {4 to the
power plug 15, as clearly shown in Fig. 2.

During the dictation, current is supplied to the
motor 35 for rotating the turntable 34 through
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a circuit similar to that described in the diagram
of Fig. 1 for the first form of the invention.
The motor stopping circuit for the second

form, shown in Fig. 2 is also similar to that of:

the first form except that an additional switch
Ss is provided for short-circuiting the recording
head 3f when the motor 35 is stopped. The
switeh Ss has a blade 93 connected by a con-
ductor i00 to the conductor §5. The blade §9 is
adapted to engage an idle contact 10§ when the
motor is operating, and a contact 102 when the
motor is stopped. The short circuit is com-
pleted through the conductor 30 which is also
connected by a conductor 78 fo the conductor 65.

This arrangement allows the direct current
from the output stage 17 of the amplifier 2510
flow through the field F' of the motor 38 when
the switches S, S3, Ss, S5, and Sg are actuated to
produce a fast stopping action upon the motor 35.

The output stage 17 of the amplifier inciudes
a pair of tetrode electron tubes 79, 89, contain-
ing cathodes 81, 82 connected by a conductor- 83,
and a pair of anodes 84, 85 connected by a con-
ductor 88, a pair of grids 87, 88 connected by a
conductor 82, and a pair of grids 99, 9i connected
by a conductor 92. The conductor 86 includes a
transformer inductance 86a in series therewith,
while the conductor 92 includes in series there-
with a pair of resistors 93, 94. The conductor 83
is connected to a resistor 95 which in turn is
joined by a wire 86 to the blade 108 of the switch
S4. Provision is also made of a shunt circuit 97
connected at one end to a junction 97« of the re-
sistors 93, 94 and at the other end to the con-
ductor 96. The shunt circuit 97 also includes
a resistor §8 in series therewith.

It will also be understood that the blade 54 of
the switch Ss, blade 1§ of switch Ss, blade 66 of
switch S3, and blade 89 of switch Ss may be op-
erated either manually or actuated by means of
relays. In the latter case, the relays may be
supplied with current from the B-supply of the
amplifier 25 and controlled by a switch (ot
shown) in the microphone 26. .

One advantage of the motor-stopping circuit
illustrated in Fig. 2 is that the use of the heavy
resistor R1 of the first form shown in Fig. 1 is
eliminated. The power consumption will there-
by be reduced and the generation of excessive
heat in the cabinet avoided.

Third form : ]
In the modified form shown in Fig. 3, D. C. for

providing the rapid magnetic braking agtion up- -
on the motor 35 is obtained from a condenser- 99
resistor network including a pair of coridensers .

103, 104, and a resistor 105 connected therebe-
tween. oo

The switching from the operating circuit to the '

stopping circuit will be acecomplished in a manner
similar to the first two forms of the invention
by interlocking control means for actuating all
five of the switches Sa, S3, S¢, S5, and Ss simul-
taneously. During this switching action, the
swinging of the blade 19 of switch S: will cause
the condensers 103, 104 (which have previously
been charged with D. C. potential from the B-
supply of the rectifier tube T of the amplifier)
to discharge through the motor 35.. The con-
denser {03 will be rapidly discharged so as to
apply a sudden braking action to bring the motor
to an initial quick stop. Immediately thereafter,
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the condenser {04 will more slowly discharge
through the resistor {85 and will provide the re-
mainder of the motor~-braking action.

- The condenser-resistor discharge circuit will
be s0 designed as to give the proper discharge

period to correlate with the time required for

che brake $o stop the motor and prevent coast-
ing.

It is also within the scope of the present in-
vention to control the operation of switches Ss,
Ss, 83, and Ss by relays responsive to the manual
actuation of switch S, placed in the relay coil
circuits, instead of directly braking the motor
circuit as shown in Figs. 1, 2, and 3.

While there have been disclosed in this speci-

fication several forms in which the invention

~may be embodied, it is to be undersiood that
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these forms are shown for the purpose of illus~
tration only, and that the invention is not to be
limited to the specific disclosurss, but may be
modifieq and embodied in various other forms
without departing from its spirit. In short, the
invention includes all the modifications and em-

‘bodiments coming within scope of the following

claims.

Having thus fully described the invention, what
is claimed as new, and for which it is desired to
secure Letters Patent, is:

1. In a phonograph recorder, a source of audio-
frequency signals, sound record supporting
means, an A. C. induction motor for driving said
means, an electionic amplifier connecied to said
source, a recording head responsive to said am-
plifier for recording upon said record the ampli-
fied sound vibrations received by said source.
means to supply A. C. to said motor to drive said
record, means for applying the pulsating unidi-
rectional current of the output of said amgiifier to
the field of said motor for exerting a sudden
braking action to rapidly stop said record sup-
porting means and reduce the length of the coast-
ing period, and means to control the amount of
the D. C. from said amplifier output supplied to
said motor circuit.

2. The invention as defined in claim 1, in which
resistance means are employed to conirsl the
amount of D. C. from the amplifier supplied 1o
said motor circuit.

3. The invention as defined in claim 1 in which
the output stage of said amplifier has a pair of
tetrode electron tubes each containing a cathode,
an anode and two grids, and resistance means in
said output stage to confrol the amount of D. C.

“'supplied therefrom to said motor circuit.
85

4. The invention as defined in claim 1 in which

switch means are provided to simultaneously shut
‘off the supply of A. C. to said motor, supply

D. C. to the field of said motor, from the output
of .said amplifier and short-circuit the recording
head to nullify any howling tendency due to the
proximity of said microphone and said recording
head.

ARTHUR LEONARD ANDERSON.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,911,356 Eames o May 30, 1933
2,004,893 Hall e June 11, 1935




