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Reissued Feb. 10, 1948 Re. 22,970 

UNITED STATES PATENT of FICE 
22,970 

MAGNETC SOUND RECORDING AND 
REPRODUCING 

Semi Joseph Begun, Cleveland eight, Ohio, as 
signor to Magnetone, Inc., Cleveland, Ohio, a 
corporation of Ohio 

Original No. 2,356,145, dated August 22, 1944, Ses 
ria No. 340,030, June 12, 1940. Application 
for reissue September 18, 1946, Sera No. 
697,62 

33 Claims. 

This application is a continuation-in-part of 
the Copending application Serial No. 97.851, filed 
March 24, 1938, now Patent No. 2,224,854, granted 
Dec. 17, 1940, as a continuation-in-part of the 
Copending application Serial No. 82,962, now 
abandoned. 
This invention relates to magnetic recording 

and reproducing. 
Among the objects of the invention are novel 

arrangements and methods for controlling the 
recording and reproducing operations of mag 
netic recording apparatus, some of which are 
of particular value in connection with speech 
Correction, objective speech and language study 
and analogous applications. 
The objects of the invention also include novel 

pole pieces, novel pole piece bobbins, novel pole 
piece magnetic heads, novel magnetic record 
transducing methods and arrangements, novel 
control arrangements, novel drives, and novel ree 
holders and reel holder arrangements for mag 
netic record transducing arrangements. The 
term "magnetic record transducing' is used here 
in to designate either the process of recording 
electric signals into corresponding magnetic sig 
nal records impressed on a magnetic recording . 
medium, or the process of reproducing magnetic 
records into electric signals, or the combination 
of both processes. 
The foregoing and other objects of the inven 

tion will be best understood from the following 
description of exemplifications thereof, reference 
being had to the accompanying drawings, where 

Fig. 1 is a diagram illustrating the cooperative 
relationship of a magnetic recording arrange 
ment of the invention; 

Figs. 2 and 3 are diagrammatic views of nodi 
fled forms of control arrangements for such 
recording arrangement; 

Fig. 4 is a view similar to Fig. 1 of another 
form of the invention; 

Fig. 5 is a slide view of an amplifier chassis 
with a mechanical control mechanism of the 
type shown in Fig. 4; 

Fig. 6 is a front elevational view of the ampli 
fier chassis of Fig. 5; 

Fig. 7 is a cross-sectional detailed view of the 
control arrangement of Figs. 5 and 6; 

Fig. 8 is a perspective view of the housing for 
a recording System of the invention equipped 
with a control mechanism of the type shown in 
Figs. 5 to 7: 

Fig. 9 is a cross-sectional view similar to Fig. 7 
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of another control mechanism exemplifying the 
invention; 

Figs. 10 and 11 are views similar to Fig. illus 
trating other forms of control arrangements with 
the associated control circuits; 

Fig. 12 is a cross-sectional view similar to Fig. 
7 of the control device shown in Fig. 11; 

Fig. 13 is an elevational view of the control de 
vice of Fig. 12; 

Fig. 14 is a diagram illustrating another cone 
trol arrangement for the recording system of 
the invention; 

Fig. 15 is a circuit diagram of another, control 
arrangement for a recording apparatus of the 
invention; and 

Fig. 16 is a diagrammatic view of another form 
of recording and recording control arangement 
of the invention. 
No person can hear his own voice as he hears 

the voices of others. This is due to the fact that 
all external sounds are transmitted to the inner 
ear of the listener through the air in the ear 
canal while the speaker receives much of the 
sound emitted by himself by conduction through 
the bones, the flesh, and other channels within . 
his head. 
Although the fact that a person cannot hear 

his own voice as he hears the voices of others 
has been known for a long time and there has 
long existed an urgent need for a simple de 
vice that would enable speakers, actors, singers, 
students of elocution and foreign languages, per 

0. 
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sons having speech defects, such as stuttering and 
lisping, and all those desiring to hear their 
speech or voice, no simple, practical apparatus 
meeting these requirements have been available 
heretofore. 

If the student could hear his own voice as he 
hears the voices of others, he could readily per 
ceive his mistakes, Only by hearing a good re 
production of his voice is the student able to 
study his voice objectively and improve and train 
it by self-correction. 

In the past, only mechanical recording Was 
available for voice training by self-correction. 
However, to make a disc record and play it back 
requires manual work and dexterity. In addi 
tion, each disc can be used for recording only 
once. Since voice training by self-correction re 
quires recording and listening frequently to the 
recorded voice, a simple foolproof recording Sys 
tem requiring no special handling and enabling 
unlimited use of a single sound carrier would be 
idea. 

Furthermore, experience in voice training with 

  

  



3 
mechanical sound recording has 

2070 

shown that , 
the very fact that the student is aware, cont-". 
sciously or subconsciously, that his recording 
remains permanent on the record and that each 
recording involves an expense subjects him to 
mental strain which prevents him from being 
his own self during the recording. In most cases 
he must be assisted by another person in han 
ding the recording apparatus, and the presence 
of any person prevents the student from record 
ing in a relaxed mental state as he would ordi 
narily do if left by himself. 
The present invention provides magnetic record 

transducing apparatus which makes possible re 
cording and reproducing of sound records or the 
like while eliminating these difficulties and mak 
ing available an ideal medium for effective voice 
study and training as well as speech correction. 
A single recording medium is used over and 

over again for new voice records. A small mag 
netic recording head records and reproduces the 
speech without any observable change in the 
recording medium; the process of making a new 
record obliterates the preceding record. The 
speaker can hear his voice as soon as it is re 
corded, and can repeat the reproduction as many 
times as he desires. By a simple operation, the 
student may compare his own recording with 
a model record until by succession of his own 
recordings, he learns all his deficiencies and 
reaches an approach to the model record. The 
student is able to do it all by himself, without 
the presence of others, in a perfectly relaxed 
state, and is thus enabled to make great progress 
in a short period of time. 

All the operating and control elements of the 
recording and reproducing system are arranged 
and correlated to permit easy and economical 
construction and assembly of the apparatus of 
the invention and to assure its foolproof opera 
tion when in use. 

Fig, 1 lustrates diagrammatically the co 
operative relationship and the electric circuit 
connections of the various elements of one form 
of a magnetic recording apparatus arrangement 
exemplifying the invention. 

It comprises a recording mechanism shown as 
a separate unit -00, an amplifier arrange 
ment shown as a unit 2-0), and a control unit, 
shown as a unit 3-00, each of the units being 
enclosed in a separate casing, for instance, the 
various elements of the several operating units. 
being interconnected by leads of interconnecting 
cords. 
The recording mechanism -00 comprises a 

frame structure, not shown, in which a magnetic 

O 

record carrier, such as a recording track formed. 
of tape -0, of magnetizable material, is wound 
in the form of an endless helix, on a plurality of 
suitably-mounted spaced cylindrical guide rollers 
-02, the loops of the helix having frictional driv 
ing engagement with the roller surfaces. A mon 
tor -03, of the squirrel-cage, induction-type, for 
instance, drives, through a belt f-, for 
instance, one of the rollers -02, so as to impart 
to the magnetic tape f-0 uniform speed, in 
clockwise direction, for instance, as indicated by 
an arrow. A set of record transducing pole 
pieces -0, -0, of magnetic material, hav 
ing thereon transducer coils -, -f, and 
an obliterating pole piece -0T, having thereon 
an obliterating coil - , arranged as a part of 
a magnetic transducer head, are placed adjacent 
to a portion of the moving tape -0, for making 

4. 
magnetic recordings, or reproducing the record 
ags therefron. 
The principles underlying the operation of such 

magnetic recording apparatus are explained in 
my paper published in the Journal of the Society 
of Motion Picture Engineers, vol. 28, 1937, pp. 
64-42. 
The amplifier arrangement 2-00 comprises an 

amplifier 2-0, a power supply system 2-02 
and a recording relay 2-0. The power supply 
system 2-02 comprises a transformer 2-2 
having a primary winding and secondary wind 
ings to which are connected a rectifier 2-23 and 
a filter network, formed of a choke coll, con 
densers and resistors connected through a lead 
2-22 to ground and arranged to deliver at its 
terminals 2-25, 2-26, 2--2, filtered positive 
D. C. voltage required for operating the amplifier 
and other elements of the apparatus. 
The amplifier 2-0, has, as shown convention 

ally, a grounded side, and an input lead 2-0, 
through which the input, that is to be a amplified, 
is impressed upon the amplifler. The amplified 
output is delivered by the amplifier through an 
output lead 2-06 either to a low impedance out 
put lead 2-8 or by way of a transformer 2-2, 
or by way of coupling condenser 2-64 to a high 
impedance output lead 2-63. 
The amplifier 2-0 may be of the conven 

tional type and is designed to have a gain which 
is sufficient to deliver with an input voltage in 
duced by a magnetic recording in the transduc 
ing coil windings - , an output sufficient to 
operate a conventional loudspeaker. An equal 
izing network 2-05 is connected in the input 
circuit of the amplifier during the repreducing 
process and an equalizing network 2-50 is con 
nected in the high impedance output circuit of 
the amplifier during the recording process, so as 
to give an overal amplification which secures 
high quality recording and reproduction of 
speech and music. - 
The recording relay 2-0T is of the conven 

tional telephone relay type. In the form shown 
it has an actuating coll 2-70 and two sets of 
contact spring blades 2-7 to 2-73 and 2-4 
to 2-79 which are normally biased to establish, 
in conjunction with their associated contact 
springs, the circuits required for reproducing a 
recording previously made on the magnetic car 
rer -0. Upon energization of the recording 
relay coil 2-70, its contact spring blades are 
flexed to their opposite contact positions in 
which they establish the circuits to make a new 
recording on the magnetic carrier -0. 

there is also shown mounted on the amplifier 
casing 2-00 a jack 2-8 f, having a grounded 
contact for connecting a cord plug from a 

O 

phonograph pickup or a microphone M to the 
inputside of the amplifier. 
The apparatus is shown designed for energiza 

tion from a domestic alternating current (A. C.) 
power supply circuit through two supply leads 
--0, 3-0 of opposite polarity. An energizing 

switch having a contact blade 3-0 which may 
be actuated, for instance, by a pointer knob -f, 
serves to energize or deemergize the operating 
circuits of the apparatus. The energizing switch 
blade 3-O is movable from the open position, 
shown in the drawings, to the position 3-, in 
which it ocnnects the power supply lead 3-1-0 by 
way of a current limiting resistance 3+3 and 
a lead 3-02 to one end of the primary winding 

magnetic record transductions therewith, such as 7 of transformer 2-2, the other end of which is 

  

  



5 
connected to a cord extension of the other power 
supply lead - of opposite polarity. 
The current limiting resistor 3-8 through 

which the amplifier transformer 2-2 is ener 
gized in the standby position 3-, is so propor 
tioned as to apply a reduced voltage to the am 
pifer tube cathodes sufficient to heat them to a 

asofo 
6 

recording is to be made, suchi as the full length 
of the endless tape, and the control mechanism 

sub-normal temperature and to enable rendering 
the amplifier fully operative the instant the en 
ergizing switch blade 3-O is moved from posi 
tion - to position 3-2, in which the trans 
former 2-2 is fully energized from the power 
supply lead --0. 
When the energizing switch blade 3-10 is 

moved to the position 3-2, it also completes an 
energizing circuit from the power supply lead 
3--0, by way of lead 3+0 and its cord extensions 
to the tape driving motor -03, the other ternie 
nal of which is connected to an extension of the 
power supply lead 3-0 of opposite polarity, 
thereby actuating the tape driving motor to drive 
the tape at its normal uniform speed. A signal 
lamp 3-9 indicates the energized condition of 
the apparatus. 
The control mechanism 3-03 is designed to 

enable selective control of the operating circuits 
required to make a new recording. In the form 
illustrated in the drawings, the control mecha 
nism 3-0 comprises switch cam members 3-05, 
-08 arranged to be driven in a substantially 
synchronized relation to the travel of the mag 
netic carrier -0, in clockwise direction, for in 
stance, by a small motor 3-07, through a reduc 
ing gear - and a friction coupling clutch 
-T2. The clutch is arranged to be selectively 
actuated, for instance, by providing it with a coul 
pling disc which is normally blased by a lever 
3- to an uncoupled condition to break the 
driving connection between the switch cams 
8-09, 3-0B. and the synchronizing motor 3-7. 
A solenoid having a solenoid coil 3-75 serves to 
actuate the clutch coupling discs to the coupling 
position upon the energization of the solenoid 
coil. 
A pointer knob 3-3, extending from the 

switch cams -0.5, 3-06, and movable along a 
dial 3-32, enables manual rotation of the switch 
cans. When the coupling connection 3-0 is 
open, a return spring 3-33 automatically re 
turns the switch cams 3-05, 3-06, and the 
pointer knob to the normal position shown in the 
drawings, a stop 3-34 serving to retain the 
pointer knob in the normal position. 
Cam-Os operates a switch 3-5 which is 

shown nornally biased by its contact springs in 
to a Cam depression 3-50 so that its contact 
blades are flexed to their outward position when 
the cam 3-0 is turned from its normal position. 
Can 3-0 serves to actuate a switch 3-6, which 
is normally blased by its contact spring to the 
open position shown in the drawings, and is ar 
ranged to be momentarily closed when the pro 
jection 3-0 of cam 3-06 is given a slight clock 
wise turn, for instance. The spring arm of the 
can switch -6 is sufficiently damped so that 
after it is momentarily flexed to the closed posi 
tion by turning the can projection 3-0, it will 
aperiodically return to its normally open position 
and prevent the closure of its contacts when the 
cam - is returned to its normal position by 
spring -3. 
In practice, the control mechanism -03 is so 

designed that substantially one full rotation of 
the synchronizing switch cam 3-05 corresponds 
to the full length of the tape track on which a 

O 
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is so designed and arranged as to permit selective 
starting of a new recording on any selected por 
tion of the noving tape and to permit selective 
confi?hing of a new recording to a selected portion 
of the tape. 
The dial 3-32 may be calibrated to indicate 

the progress of a recording operation in terms of 
the length of the recording period or the length 
of the tape track on which a recording is made. 
The control mechanism -03 serves not only 

to control the length of the recording operation 
but also to indicate the progress of the travel of 
the tape past the magnetic head and the progress 
of a new recording made on the magnetic carrier. 
Small standard, synchronous or slightly off-syn 
chronous motors, suitable for housing together 
With all the other elements of the control mech 
anism in a small portable casing, may be used to 
synchronize its operation to the motion of the 
tape. that is driven by a standard squirrel-cage 
induction-type motor. 
The control mechanism 3-03 is so designed 

and arranged that upon giving a slight turn to 
its switch cans 3-5, 3-06, for instance, by im 
parting a small turning motion to the pointer 
knob S-3, the cam discs actuate the spring 
contact switches to positions in which they es 
tablish circuits which effect a change in the op 
erating conditions of the apparatus, in the pres 
ent case, from a normal reproducing condition to 
a recording condition; and to maintain the re 
cording condition for a predetermined length of 
the travel of the tape track. 
The control arrangement may be combined 

with a separate recording starting switch 3-9 
and a separate recording stopping switch 3-09, 
which may be designed either for remote con 
trol operation, or for actuation by a push button 
mounted on the exterior of the control unit, so 
as to enable starting and stopping of a new re 
cording without direct manipulation of the con 
trol mechanism -08. m 
The control unit may have also mounted on 

its wall, a jack -8, one side of which is ground 
ed, for receiving the cord plug 3-82 leading to a 
reproducer such as a loudspeaker R. A volume 
control potentiometer -83 mounted on the con 
trol unit enables adjustment of the volume of the 
sound delivered by the reproducer R. 
When the energizing switch 3-0 is in its "on' 

position 3-2, in which the amplifier and the 
tape driving motor -03 are fully energized, a 
record previously made on the magnetic carrier 
- will be reproduced, and the reproduction 

will be continuously repeated, the recording relay 
2-0, remaining biased in the normal position 
shown in the drawings in which its contact 
springs establish the following record reproduc 
ing circuits: - 
An amplifier input circuit from the transducer 

coil -t, in which the moving magnetic wave 
of the tape f-f induces a signal voltage. 
through coil lead -63, by way of the cord, the 
closed recording relay contacts 2-73, the equal 
izing network 2-5, and the recording relay 
contacts 2-2 to the input lead 2-fo of the am 
plifier so as to impress thereon the signal volt 
age which is to be amplified, the circuits being 
completed through the grounded sides of the 
transducer coll -6 and the amplifier. 
An amplifier output circuit from the second 

ary winding of the output transformer through 
the low impedance output lead 2-6, the closed 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



7 
contacts 2-76 of the recording switch, by way of 
the cord lead extension of the reproducer lead 
-84 to volume control potentiometer - and 
jack 3-8 to the reproducer R, the various cir 
cuits being completed through the conventionally 
indicated grounded sides of the output trans 
former winding and the jack. 

In order to make a recording, the recording re 
lay 2-0T is energized to establish in the flexed 
position of its contact blades the following cir 
cuits: 
A recording amplifier input circuit from the 

microphone M, for instance, through jack 2-8, 
the closed flexed recording relay contact 2-2, 
to the amplifier input lead 2-0, for impressing 
the microphone output on the input side of the 
amplifier M. The microphone M shown in the 
drawings is of a high impedance type, such as a 
crystal microphone, and requires no step-up 
transformer for coupling it to the input side of 
the amplifier. 
A recording amplifier output circuit from the 

high-impedance amplifier output lead 2-63, 
through the closed flexed recording relay con 
tact 2-74, the recording equalizing network 
2-50, junction lead 2-59, the closed flexed re 
cording relay contacts 2-75, the cord lead ex 
tension 
transducer coils -5, - of the pole pieces 
-, -6 to ground, the circuit being completed 
by the grounded side of the amplifier. The same 
circuit supplies to the transducer coils -5, 
-6, a superimposed D. C. depolarizing current 
through the connection to its lead 2-59 by way 
of a current adjusting resistor -st, to the posi 
tive terminal 2--27 of the filter rectifier circuit 
2-02. 

At the same time, there is also supplied a di 
rect current to the obliterating coil - of the 
obliterating pole piece -07 from the positive fil 
ter terminal 2-2, through the current adjust 
ing resistor -76, closed flexed recording relay 
contacts 2-79, cord-lead extension 1-3 and 
the obliterating coil - to ground, the circuit 
being completed through the grounded side of the 
filter circuit. 

Instead of using only the transducer coil -6 
for the reproducing process both serially con 
nected transducing coils -, -6 may be 
used for recording as well as reproducing, in 
which case the lead -3 is disconnected from 
transducer coil -6 and connected to the blade 
of the recording relay contacts 2-5 to which 
transducer coil lead f-53 is connected. 
As explained herein above, the various elements 

of the apparatus shown in Fig. 1 are so arranged 
that when the energizing switch - 0 of the 
control unit 3-03 is in the "on" position 3-2, 
the signal recorded on the tape is continuously 
reproduced. The control mechanism 3-03 of 
the control unit serves to selectively start a new 
recording at any selected time on any selected 
portion of the traveling magnetic tape -0, 
and, also, to indicate the progress of a recording 
operation. 
Under normal operating conditions, the Syn 

chronizing switch cam elements 3-05, 3-06 and 
the associated can switches remain stationary 
in their positions shown in Fig. 1. 
A new recording may be started by giving a 

slight turn to the pointer knob 3-8 of the cone 
trol mechanism 3-03 thereby momentarily clos 
ing its can switch 3-6 and closing can Switch 
3-5 in which position they establish the follow 
ing operating circuits: 

5 

-53 through the serially connected 

8 
An energizing circuit for the recording relay 

coll 2-0 and the clutch coil 3-75, from the 
positive power supply terminal 2-25, through 
a lead including current adjusting resistor 3-54, 
recording relay coil 2-70, cord extension of lead 
3-55, clutch actuating coll 3-75, the momen 
tarily closed cam switch contacts 3-06, the 
closed cutoff switch contacts 3-09 to ground, the 
circuit being completed by the grounded side of 
the filter. 
At the same time, the synchronizing motor 

3-07, one terminal of which is connected to the 
power supply lead 3-0 has its other terminal 
connected through the closed cam switch con 
tacts 3-5 to the power supply lead extension 
3+O of opposite polarity. 
The so-energized synchronizing motor 3 

will rotate the cam 3-05 and keep its cam switch 
3-5 in the flexed position in which its closed 
contacts 3-5 maintains the synchronizing mo 
tor -07 energized, while its contacts 3-53 en 
ergizes signal lamp B-29 to indicate that the 
apparatus is in the recording condition. The 
simultaneously rotated switch cam 3-06, after 
momentarily closing can switch 3-6, releases it 
to its open position, but the previously estab-e 
lished energizing circuit for the recording switch 
coil 2-70 and the clutch coil 3-5, is not broken 
because a parallel locking circuit has been com 
pleted by the closed recording relay contacts 
2-78, the closed cam switch contacts 3-52, the 
leads 3-56, 3-57 and ground. 
The cam switch 3-5 remains in its outwardly 

flexed position until the cam 3-05 has made al 
most one full rotation corresponding to the 
length of a new recording made over the full 
length of the magnetic carrier -0. On which 
a new recording is to be made. The synchro 
nizing switch cam 3-05 is so shaped, propor 
tioned and arranged that the moment a new 
recording has been made on the entire length 
of the tape on which a new recording is to be 
made, it releases its cam switch 3-5 to its nor 
mally biased unflexed position in which it breaks 

45 at its contacts 3-52, the energizing circuit for 
the recording switch coil 2-70 and the clutch 
coil 3-75, and at its switch blades 3-5, 3-53 
the energizing circuits for the synchronizing mo 
tor 3-07, and signal lamp 3-29, respectively. 
Thereupon, the recording switch is instantane 

ously returned to its normal reproducing position 
shown in the drawings, breaking at its contacts 
2-8 the locking circuit which maintains it en 
ergized during the recording operation. The re 

55 turn spring 3-33 returns the cam discs 3-0, 
3-06, to their normal position determined by 
stop 3-34, and since switch contacts 3-8 re 
main open, the recording switch coll 2-70 re 
mains deemergized. All operating circuits of the 
apparatus are thus restored to their normal re 
producing position.S. 
By manual actuation of the synchronizing can 

3-05, namely turning it by its pointer knob 
3-3, against the friction of the clutch 3-2, 

is the recording may be stopped at any time before 
the end of one rotation of the cam 3-05, or the 
recording may be limited to a desired length of 
the tape, as indicated on dial 3-32 when the 
recording is started by initially turning the point 
er knob 3-3 to the desired point on the suit 
ably calibrated dial Scale. 
An arrangement such as the cutoff switch 3-09, 

actuated by a simple push button, for instance, 
enables instantaneous stopping of a recording 

7s without directly manipulating any element of the 
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control mechanism -03. On actuating the re 
cording cutof switch 3-0, the energized locking 
circuit for recording relay coil 2-7) and the 
clutch coll -s are instantaneously deemergized, 
causing the switch cam - to be returned by 
its biasing spring - to its normal position, 
thereby completing reestablishing the reproduc 
ing circuit connections. 
An arrangement, such as the starting switch 
- actuated by a push button, for instance, 
enables instantaneous starting, of a new record 
ing without manually actuating the control mech 
anism 3-03. On actuating the starting switch 
-90, its contact blades 3-92, which are con 
nected parallel to the cam switch contacts 3 
and 3-, complete the same starting circuits 
as are completed by giving a slight turn to knob 
- of the control mechanism 3-03. 
With such arrangement, momentary actuation 

of the starting switch - will start a recording 
at any time, on any selected portion of the tape, 
and the recording will continue until a new re 
cording on the full length of the tape is made, 
unless by a momentary actuation of the record 
ing cutoff Switch - the recording is stopped 
on any desired point of the moving tape, before 
one complete revolution of the synchronizing 
cam 3-0. 

In the operation of magnetic recording devices 
it is important to suppress any remanent mag 
netism left in the recording and obliterating pole 
pieces after the completion of each recording, 
In accordance with the invention such complete 
suppression of remanent magnetism may be ef 
fected by subjecting the pole piece to a con 
tinuous small D. C. demagnetizing current act 
ing in a direction opposite to the D. C. magnetiz 
ing current to which the pole pieces are sub 
jected during the recording operation. The dea 
magnetizing current is left flowing during repro 
ducing as well as recording, and is adjusted to 
neutralize, or suppress any remanent magnetiza 
tion left in the pole pieces after the transducer 
coils -5, -, -7? are disconnected from 
their circuits and while they are not subjected 
to any other magnetizing force. This adjustment 
may be made while subjecting the pole piece to a 

... magnetic checking test, or by reproducing with 
a completely demagnetized tape. 
Such arrangement is illustrated in Fig. 1. The 

pole pieces -, -, -07 of the magnetic 
recording head are shown provided with add 
tional coil windings -2, -2, -2, respec 
tively, which are connected to be supplied with 
a highly filtered D. C. current derived, for in 
stance, from the positive filter rectifer terminal 
2--27 through a lead -, a series resistor 
-78 and shunt condenser - 9 being interconn 
nected with lead - 5 to provide additional fill 
tration for the small demagnetizing D. C. current 
supplied therethrough. The additional coll turns 
of the transducer pole pieces and obliterating 
pole piece are so wound and the D. C. current 
flowing through them is so adjusted, as by the 
adjusting and decoupling rheostats -, -, 
respectively, that any remanent magnetization in 
the pole pieces is neutralized to assure that traces 
of remanent magnetization in the pole piece nar 
terial do not affect the reproducing operation and 
do not raise the noise level. 

Fig. 2 illustrates a modified form of control 
mechanism for a recording apparatus of the type 
shown in Fig. 1, in which the rectifier-filter sys 
ten 2-02 is modified to supply in addition to 
the relatively high D. C. ampffler operating volt 
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age, a low operating voltage for the relay circuits, 
thereby eliminating the difficulties encountered 
when using high D. C. voltages for operating re 
lay circuits. The rectifer-filter network 2-2 is 
shown modified by connecting a series resistor 
2-22' in the filter ground lead 2-22 between 
the rectifier 2-2 and the filter ground. The 
series resistor 2-22' is proportioned to give a 
low D. C. voltage drop against ground, for in 

& stance, of the order of about 50 volts, such as 
used in ordinary telephone relay circuits. The 
recording relay coil 2- is directly connected 
between ground and a tap of the series resistor 
2-22". The control mechanism 3-08, which 
is shown in simplified form, is rearranged so that 
during the normal reproducing condition, the fl 
ter ground lead resistor 2-22' and recording 
relay coil 2- are short-circuited, and thus de energized. 

In the control arrangement shown in Fig. 2, 
which is, similar to that of Fig. 1, this is accom 
plished by arranging the auxiliary cam switch 
contacts - and the recording relay contacts 
2- to remain normally closed and apply 
through lead - a short-circuiting de-energiz 
ing ground potential to the filter lead resistor 
2-22', which is removed only upon momentary 
actuation of can switch - when starting a 
recording. In addition, the synchronizing switch 
contacts -2 are rearranged to be normally 
closed and complete through lead 3-57, a de 
energizing locking short-circuit around ground 
lead resistor 2-22", which is opened when the 
recording starting turn is given to the synchro 
nizing can -. 
As in Fig. 1, a recording may be started by giv 

ing a slight turn to the pointer knob 8-3 of the 
control mechanism 3-03, thereby opening the 
two parallel de-energizing short-circuits at the 
cam switch contacts - and at the synchroniz 
ing cam switch contacts 3-52 whereupon the 
recording relay is energized and actuated to the 
recording position in which its open flexed 
contacts 2-7 open the de-energizing circuit 
leading through the momentarily opened can 
switch contacts -. As a result, the short 
circuit across resistor 2-22' remains removed, 
and the full operating voltage remains applied 
to the recording relay coil 2-0, while the 
synchronizing can makes one complete revolu 
tion, unless it is previously returned to the nor 
mal reproducing position, by manually actuating 
knob -3. 
As in the arrangement of Fig. 1, the control 

arrangement of Flg. 2 may be provided with a 
starting switch - and a cutoff switch -9. 
The starting switch 3-0 has only one pair of 
normally open contacts connected parallel to 
the synchronizing switch contacts 3-5, so that 
upon their actuation to the closed position, the 
synchronizing motor -07, is immediately enero 
gized. The initial rotation imparted by the syn 
chronizing motor -07 to the control cams-O, 
-, has the same effect in starting a new 
recording as the manual actuation of the con 
trol cams -, 3-0 described above. 
The cutoff switch 8-09 has likewise only one 

pair of normally open contacts, connected par 
allel to the synchronizing switch contacts 3-62, 
so that upon its actuation to the closed position, 
during the recording operation, it momentarily 

s 

completes a short-circuit across the voltage sup 
ply to the recording relay coil 2-0, and mo 
mentarily deemergizes it. As a result, the des 
energized recording switch 2-0, in returning 
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to the normal reproducing position, instan 
taneously closes its locking contacts 2-7, re 
establishing a deenergizing ground connection 
to the rectifier end of the ground lead resistor 
2-22', and short-circuiting the energizing Source 
of the recording relay coil 2-0. The synchro 
nizing cam switch, - still remains in its out 
ward position while its can is being rotated by 
the energized synchronizing motor 3-0, until 
after one complete revolution, the can depres 
sion 3-50 returns the cam switch 3-5 to its 
normal position in which the synchronizing 
motor 3-0T and the recording signal lamp 3-29 
are deemergized, thereby restoring all the Oper 
ating circuits to their normal reproducing con 
dition. 
In this arrangement, only a simple friction 

clutch coupling 3-2 is provided between the 
synchronizing motor and the synchronizing Cam 
3-05, and the return spring 3-33 is eliminated. 
The control arrangement of Fig. 2 has thus all 
the advantages of the control arrangement of 
Fig. 1, except for the fact that if the recording 
is cut off by its cutoff switch 3-09, a new re 
cording cannot be started until the cam 3-05 
has completed a full revolution and has returned 
the synchronizing cam switch -5 to its normal 
position. 
In Fig. 3 is shown a simplified recording con 

trol arrangement for an apparatus of the type 
shown in Fig. 1. In this arrangement the syn 
chronizing can disc 3-05 with its Cam switch 
3-5 serve as the Sole control element for Se 
lectively starting and stopping a new recording. 
The synchronizing can switch 3-5 has only two 
sets of contacts 3-5 and 3-52, which, as in 
Fig. 2 control the energization of the synchro 
nizing motor 3-0T and of the recording relay coil 
2-70, respectively. 
To start a new recording, a slight turn is 

given to the synchronizing switch cam disc 3-05 
to complete at its closed flexed contacts 3-5 
the energizing circuit for the synchronizing motor 
3-07 and recording signal lamp 3-29 and at 
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its closed flexed contacts 3-52 completes through -45 
lead 3-55 the energizing circuit for recording 
relay coil, 2-0 the other end of which is as in 
Fig. 1, connected to a positive filter terminal 
2-25, for instance. 
As in the arrangement of Fig. 1, the synchro 

nizing switch cam 3-05 and its drive are so ar 
ranged and proportioned that one complete ro 
tation of the Switch can 3-05 corresponds sub 
stantially to a full length of the moving tape 
-0 on which a new recording is to be made. 
As soon as the cam 3-05 has completed one 
rotation, its cam switch 3-5 is released into the 
cam depression 3-50, thereby breaking the re 
cording switch coil circuit and the synchronizing 
motor energizing circuits, and instantaneously 
reestablishing the reproducing circuits. 
To stop the recording before the cam com 

petes one revolution, the user has merely to man 
ually turn the pointer knob 3-3 to its starting 
position, or to initially turn the pointer knob 
3-3 f to a point on the dial corresponding to the 
length of the tape on which he desires to make 
a recording. 
By the new apparatus of the invention, a per 

son desiring to learn a language is free from the 
burden of handling the recording medium, such 
as a disc or film. A student of speech, or of a 
foreign language, can hear his own speech as 
soon as it is recorded and, without waiting, he 
may repeat the recording and reproducing Oper 
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ations as many times as desired. By plugging in 
a phonograph or radio receiver lead to jack 2-8, 
he may record a model sound sequence from an 
Other record or a broadcast that he desires to 
imitate on a portion of the carrier and com 
pare Such model recording with his own record 
ings made on a different part of the carrier, which 
he is able to obliterate at any time by a new 
recording of his own voice without obliterating 
the model recording. 
The apparatus of the invention serves thus not 

only as a simple foolproof mirror of the voice, 
but it also enables a student of speech and lan- . 
guages to Compare his own speech with a sample 
Speech recorded from a phonograph or a radio 
on one portion of the tape, while he uses another 
portion of the tape for making his own record. 
By combining the endless magnetic carrier 

with a control mechanism having a movable 
control member arranged to be selectively driven 
in predetermined synchronized relation to the 
moving carrier for controlling the duration of 
the recording operation, a simple single grip Con 
trol makes possible starting a new record on any 
Selected portion of the endless carrier; and a 
simple single grip control makes it possible to 
confine the new recording to a selected portion 
of the endless carrier without obliterating a se 
lected portion of a previous recording. 

Fig. 4 illustrates a magnetic recording appa 
ratus of the type described in connection with 
Fig. 1 having its elements arranged in a some 
what different way. It comprises a recording 
mechanism -00, similar to that of Fig. 1, an 
amplifier 2-0 having an input lead 2-0 and 
an output lead 2-6 and a manually operated 
recording control switch 2-07 which, as in Fig. 
1, has sets of spring contacts, which, in the 
shown normally biased position, establish the 
reproducing circuits and are arranged to be 
flexed for breaking the reproducing circuits and 
establishing the recording circuits. 
The amplifier and the tape driving motor are 

arranged to be energized from supply leads 3-0, 
3-0, and as in Fig. 1, an energizing switch 3 
completes in position 3- an energizing circuit 
for the amplifier only, and in position 3-2, an 
energizing circuit for the amplifier as well as for 
the tape driving motor -03. There is also pro 
vided a control mechanism 3-03 for selectively 
controlling the recording operation as well as for 
indicating the progressive travel of the magnetic 
carrier - during the recording Operations, 
The control mechanism comprises a synchro 

nizing cam 3-05 arranged to be selectively cou 
pled, as by a friction coupling clutch 3-2, to 
a shaft which is connected through a speed re 
duction gearing 3-7 to one of the tape guiding 
rollers -02, which are driven in synchronism 
with the tape -0. The speed reduction mech 
anism 3-7 is so designed as to impart to the 
synchronizing cam 3-05 one revolution during 
the time required for making a new recording 
On the substantially complete length of the end 
less carrier -0. 
The synchronizing cam 3-95 is shown in the 

form of a rotatably mounted disc having on one 
point of its periphery a depression 3-50 which 
in the position shown in Fig. 4 is engaged by a 
locking projection of a switch key 3-58 of the 
recording switch 2-07, the biasing action of the 
spring contacts of the recording switch 2-07 
holding the switch key 3-58 in the locked posi 
tion. The synchronizing cam 3-05 is also shown 
provided with a pointer knob - for indicat 
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ing on a dial 3- the progressive travel of the 
carrier - when the synchronizing cam 3-0 
is unlocked and is driven by the friction coupling 
8-2 in predetermined synchronized relation to 
the travel of the magnetic carrier tape -0. 
The can disc 3-0 with its synchronizing 

drive, the recording switch 2-0T and their as 
sociated elements are so designed and propor 
tioned that when the key -58 is actuated to re 
lease its locking engagement with the cam de 
pression 3-0, the synchronizing cam -0.5 is 
driven by its coupling clutch S-72 during one 
full revolution while the Outer can surface of 
the synchronizing can - holds the key in 
the lifted position in which it actuates the con 
tacts springs of the recording switch 2-0 to their 
flexed position in which they establish the record 
ing circuits; and to cause the biasing "action of 
the spring contacts of the recording switch 2 
to their normal reproducing positions to return to 
and to actuate the switch key -8 into its lock 
ing engagement with the cam depression 3-50 
of the synchronizing can 3-0 at the end of one 
revolution of the synchronizing cam, and there 
by reestablish reproducing conditions. 
In the normal operating position, shown in 

Fig. 4, in which the synchronizing cam 3-5 is 
held locked in stationary position by the switch 
key -58, the contacts of the recording switch 
2-0 remain in their normally biased unflexed 
position in which they establish the following 
record reproducing circuits: 
From the ungrounded side of the serially con 

nected transducer coils -, -8 in which the 
moving magnetic wave of the tape induces a sig 
nal voltage, through lead -53, by way of the 
normally closed recording switch contacts 2-2 
to the amplifier input lead 2-0 for impressing 
On the amplifier the signal voltage which is to 
be amplified, the circuits being completed 
through the grounded side of the transducer coll 
- and the grounded side of the amplifier. 
The amplified output is delivered by the ampli 

fer through a circuit including amplifier output 
lead 2-, the normally closed recording switch 
contact 2-7 to the reproducer R, the circuits 
being completed by the grounded side of the am 
plifier 2- and the grounded side of the re 
producer R. 
When the key 3-58 of the recording switch 

is actuated to unlock the synchronizing cam 
3-0 and to flex the contacts of the recording 
switch 2-07, its flexed blades, which remain in 
the flexed recording position while the synchro 
nizing cam - rotates, establish the follow 
ing recording circuits: 
A recording amplifier input circuit from the 

amplifier input lead 2-0, through the flexed 
closed recording switch contacts 2-2, to a tap 
of the volume control potentiometer 2-82, one 
side of which is connected through a contact at 
the phonograph jack 2-3, to ground. The 
other end of the volume control potentiometer 
2-2 is connected by way of a jack 2-8 to a 
microphone M, indicated as a carbon micro 
phone, to which its small exciting current may 
be supplied from a dry cell 2-85. As shown in 
Fig. 4, the dry cell 2-5 is normally disconnected 
from the operating circuits by the normally open 
relay contacts 2-86, which are closed only when 
the associated relay coil 2-8 is energized upon 
the actuation of the power supply switch - 
to the position 3-2 in which the amplifier as 
well as the tape driving motor-3 are ener 
gised. 
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In the arrangement shown, the amplifier input 
circuit from the carbon microphone M is con 
pleted through the upper contact of the micro 
phone jack 2-, the closed flexed recording 
switch contacts 2-9, closed relay contacts 
2-86, to one terminal of dry cell 2-85, the other 
terminal of which is grounded. If a record is 
to be made from a phonograph pick PO, its 
plug is inserted into the pickup, jack 2-, 
thereby flexing its upper spring contact and con 
necting the phonograph pickup, potentiometer 
2-4 to the amplifier input circuit instead of 
the microphone potentiometer 2-82. 
The recording amplifler output is delivered 

through output lead 2- to the closed flexed 
recording switch contacts 2-6, output volume 
control potentiometer 2- and from the tap of 
a potentiometer by way of a serially connected 
condenser, through the closed flexed recording 
switch contacts 2-, and transducer lead - 
to the serially connected transducer coils -S, 
- and therethrough to ground, the volume 
control potentiometer 2-5 permitting adjust 
ment of the input to the transducer coils for op 
tinum recording conditions. The additional 
contact spring of the closed flexed recording 
switch contacts 2-9 also completes additional 
D.C. supply circuits from dry cell 2-85 through 
lead - by way of current adjusting resistor 
-56 to the serially connected transducer coils 
-5, 1-61, for impressing thereon the polar 
izing current required for recording, and through 
current adjusting resistor -76 to the obliterat 
ing coils - for impressing thereon the cur 
rent required for obliterating the previous re 
cording. The circuit from cell 2-85 is prepared 
by closure of the normally open contacts 2-8B of 
relay 2-8 when the supply switch 3-O is ac 
tuated to its fully energizing position 3-2. 
The recording arrangement described in con 

nection with Fig. 4 enables the user to start a new 
recording at any time, at any selected point of 
the moving carrier tape f-0, by merely actuat 
ing the button of recording switch key 3-58 to 
unlock the Synchronizing cam 3-05 which is 
driven for the duration of one complete revolu 
tion by the friction coupling clutch 3-2, while its 
pointer knob - indicates on the dial 3-32 
the progress of the recording, until at the end 
of one complete revolution of the synchronizing 
can 3-05, the switch key 3-58 is returned by 
the biasing action of the switch springs into lock 
ing engagement with the locking depression 
-50, thereby locking the synchronizing cam 
3-05 in the way shown in Fig. 4. 
By actuating switch key 8-58 to the unlock 

ing position at a selected point of the travel of 
the carrier tape, and turning the synchronizing 
can 8-05, by means of the pointer knob 3-3, 
to a selected portion of the dial, for instance, to 
a point 180 from the normal position, only the 
next following half of the tape length will be re 
corded while leaving on the preceding half of 
the tape length a previously recorded sequence 
that is to be reproduced. Similarly, a recording 
operation that has been started, may be stopped 
at any point of the tape, as indicated on the dial 
3-2, by turning the pointer knob 3-3 and re 
turning manually the synchronizing cam 3-0S. 
to its locked position shown in Fig. 4. 

Flexible control of the recording and the re 
producing operations is thus secured. Upon the 
completion of each recording the entire. record 
ing on the tape is reproduced and the reproduc 
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tion of the recording on the tape is continuously 
repeated until a new recording is made. 

In Figs. 5 to 8 is illustrated a practical form of 
a manually operated control arrangement of the 
type shown diagrammatically in Fig. 4. 
The control arrangement 3-8 is part of the 

chassis of the amplifier 2-0, which is mounted, 
in conjunction with the frame structure, on which 
the tape rollers 1-02 and the associated tape 
driving and guiding elements are mounted inside 
a housing 9-f. The amplifier chassis has an 
exposed panel wall 9-2 and the control mech 
anism is mounted on the panel wall. 
One of the tape rollers 1-2 drives through a 

suitable speed reduction mechanism, such as a 
flexible shaft 9-3 and a worm gear - 
mounted on a control shaft. 9- of the control 
mechanism which is revolvably mounted in an 
opening of the panel 9-2 and a hole of a bracket 
S--is secured to the panel 9-12. The worm 
gear 9-4 of the flexible shaft is suitably fixed, 
as by a pin, to the control shaft. 9-6 on which is 
slidingly keyed a friction coupling disc 9 
which is pressed by a coupling spring into engage 
ment with a control disc 9-8 which is revolvably 
mounted on the control shaft. 9-6, a layer of 
friction material covering one of the facing cou 
pling surfaces. 
The coupling disc 9-8 is provided with a hol 

low shaft extension 9-9 which is revolvably 
mounted in the journalling opening of the panel 
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-2 and serves as the bearing for the front end 
of the control shaft 9-6. Oil inpregnated 
washers 9 -20, of felt or similar material, are 
placed adjacent the bearing surfaces of the re 
volving elements of the control mechanism to 
maintain the bearing surfaces lubricated and as 
sure quiet operation. 
To the projecting stub shaft end 9-9 of the 

control disc 9-fs is secured a pointer 9-2 
which serves also as a grip for rotating the con 
trol disc 9-8 relatively to the coupling disc 
9-7. A dial 9-22 with a suitable scale is 
mounted on the panel behind the pointer 9-2, 
and the reduction gear drive connection between 
the control shaft. 9-6 and its driving roller -02 
is so proportioned and arranged that when the 
control disc 9-8 is coupled to the coupling disc 
- T, the control disc 9-8 will make one con 
plete revolution when the guide roller has made 
the number of revolutions required to pass one 
complete length of the endless carrier -o 
through the magnetic head -s, while the move 
ment of the pointer 9-2 along the scale of the 
dial 9-22 indicates the progress of the travel of 
the complete length of the endless carrier. 
The periphery of the control disc 9-8 has a 

stop notch. 9-25 shaped to engage a control rod 
S-26 slidably mounted in a bushing 9-2 ex 
tending through the panel wall 9-2 so that 
when the control rod 9-2 is in the position 
shown, the control disc 9-8 will remain locked 
in place and will not be rotated by the coupling 
disc 9-7. On applying pressure to button grip 
9-28 of the control rod 9-26 and pushing it in 
wardly till its annular groove 9-2 releases the 
control disc 9-f6, so that it is now free, the con 
trol disc is rotated by the worm-driven coupling 
disc 9-7. The slowly revolving periphery of the 
control disc 9-8 engages the groove 9-29 of 
the control rod 9-26 and holds it in the inward 
dotted-line position until after one complete revo 
lution of the control disc 9-8 its notch 9-2S 
releases the control rod 9-2 to its normal out 
ward locking position to which it is biased by the 
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spring blades of the recording switch 2-0 
pressing on the switch cam provided on the in 
ward end of the control rod 9-26. 
The control rod 9-26 may be arranged for 

actuation by a flexible push rod extension 9 
which is enclosed in a flexible tube 9-32 having 
a coupling collar 9-33 which is detachably cou 
pled to the bushing 9-27, so that by actuating 
push rod 9-3, the plunger attached to its inner 
end will actuate the control rod 9-2 to re 
lease the control disc 9-8. 

In Fig. 9 is shown a modified form of control 
mechanism of the type described in connection 
with Figs, 5 to 8. A control shaft. 9-6 jour 
nalled in the amplifier is driven by a worm gear 
9-4 in definite correlation to the travel of the 
endless magnetic carrier -0. To the outer end 
of the control shaft 9-6 is secured a dial 9 
having a peripheral scale on which a pointer 
9-36 mounted on the panel indicates the pro 
gressive travel of the endless carrier -0. 
A control disc 9-8 which is revolvably jour 

nalled to a control shaft. 9-6 is frictionally cou 
pled to the shaft by a coupling disc 9-7 which 
is slidingly keyed on the shaft 9-6 and is pressed 
against the control disc 9-8 by its coupling 
spring, the several elements being seated on the 
shaft between oil impregnated felt washers 9-2 
to secure quiet and smooth operation of all the 
moving parts. - 

The control disc 9-8 may be locked in a sta 
tionary position and prevented from rotation by 
the locking engagement of its peripheral stop 
notch 9-25 with the lock arm 9-4 of a con 
trol lever 9-42 which is pivotally, mounted on a 
pivot pin 9-43 and has a stop 9-44 engaging 
one side of the control lever 9-2, so that by tilt 
ing the control lever 9-42 against the pressure 
of an adjustably mounted biasing spring 9-4, 
the lock arm 9-4 may be swung out of its lock 
ing engagement with the stop notch 9-25 of the 
control disc 9-8 to release it and permit it to 
be rotated by the coupling disc 9-7 in correla 
tion with the travel of the carrier f-, while the 
lock arm 9-4 is held in its unlocked position by 
the periphery of the rotating control disc -, 
until after one complete revolution the basing 
spring 9-45 returns the lock arm 9-4 into its 
locking engagement with the control disc - 
to stop its further rotation. However, the articu 
lated knee junction between the lock arm 9 
and its control lever 9-42 makes its possible to 
return the control lever 9-42 to its normal posi 
tion shown at any time during the rotation of 
the control disc 9-f6, while the lock arm 9-4, 
is held in its unlocked position by the periphery 
of the rotating control disc member 9-8. 
As in the arrangement of FigS. 5 to 8, the Cons 

trol lever member 9-42 is utilized to control the 
operation of the multi-blade recording switch 
2-0. To this end, the actuating can 3-5 of 
the recording switch 2-0 with its slidably 
mounted actuating rod 9-46 is arranged to be 
operated by a cam 9-4 mounted on an exten 
sion of the control lever member 9-42, so that 
upon moving it from its normal locking position 

- shown to the unlocking position in which the con 
trol disc is released, for one complete revolution, 
the lever cam 9-4 will move to the dotted-line 
position and actuate the switch can -5 to 
flex the contact blades of the recording, switch 
2-0 to their recording position. The ever can 
- and the associated elements of the control 
mechanism are so arranged that the spring forces 
exerted thereon by the flexed blades of the re. 
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cording switch 2-0T will lock the lever can 
S-47 in the dotted-line position once the cam 
B-47 has been moved from the normal full 
line position past the unstable equilibrium post 
tion to the unlocking position in which the con 
trol disc 9-8 is released for one complete rev 
olution; and to return the control lever 1-42 to 
its normal position shown once it has been moved 
on its return path to bring its cam 9-47 on its 
return path beyond its unstable equilibrium point 
to its normal full-line position. 
By combining a control arrangement of the 

type shown in Fig. 9 with an endless carrier mag 
netic recording reproducing apparatus in the 
way described above in connection with Figs. 1. 
to 4, the portion of the traveling carrier which 
passes through the magnetic head is at all times 
indicated on the revolving dial. When the an 
plifier and the driving motor are energized, the 
entire sound sequence recorded on the endless 
carrier will be continuously repeated as long as 
the control lever member 9-2 is left in its nor 
mal position, To start a new recording on a se 
lected portion of the endless carrier, the record 
ing lever 9-42 is actuated against the pressure 
of its biasing spring 9-5 to release the control 
disc cam 9-8 from its engagement with the 
lock arm 9-4 and to flex the contact blades 
of the recording switch 2-0 to the recording 
position. The new.recording starts thus simul 
taneously with the releasing of the control can 
9-8 for one complete revolution, and the full 
length of the carrier - passing through the 
magnetic head - is recorded during one com 
plete revolution of the dial 9-35. 
Upon completion of a recording on the entire 

length of endless carrier, as indicated by one 
complete revolution of the dial 9-35, the lock 
arm 9-4 which has been riding along the pe 
riphery of the control cam 9-8 is automatically 
returned by its biasing spring into the locking 
slot 9-25 of the control can 9-8, thereby stop 
ping its rotation, while at the same time the lever 
arm 9-42 and the switch cam 3-58 are returned 
to their normal position shown, thereby releas 
ing the contact blades of the recording Switch 
to their normal reproducing position. The ap 
paratus will thereupon repeat the newly recorded 
sound sequence and continue to repeat it until 
either the motor is stopped or a new recording 
is started, 
A new recording may be confined to a selected 

portion of the endless carrier as indicated on the 
scale of the rotating dial 9-35 by swinging the 
tilted control lever 9-42 with its lever cam 9-47 
from the dotted-line recording position to the 
normal full-line position, thereby releasing the 
flexed spring blades of the recording switch 2-0T 
to their normal reproducing position, while the 
lock arm 9-4 is still riding along the periphery 
of the control disc until it is released into the 
lock notch of the control cam 9-8 at the end 
of a complete revolution. The return of the con 
trol lever 9-42 to its normal position before 
the control cam 9-8 completes a full revolu 
tion enables instantaneous return of the record 
ing switch 2-0T from its recording position to 
its normal reproducing position so as to confine 
the new recording only to a portion of the end 
less carrier as selected by the scale of the re 
volving dial 9-22. This arrangement enables 
the student to compare his own new recording 
on a selected portion of the endless carrier with 
another specimen recording, for instance, of a 
phrase recorded by a teacher, or from a phonor 

O 

30: 

s 

40 

5 

50 

O 

s 

8 
graph record, or from a radio broadcast, and 
he may repeat making his own new recording as 
often as he desires until he is satisfied that he 
learned to imitate the specimen recording. 
: The control mechanism of Fig. 9 with the cara 
ticulated control lever members 9-4, 9-2 for 
starting and stopping the revolving control can 
- makes it possible to utilize a simple control 
grip for starting a new, recording on a selected 
portion of the endless carrier while permitting 
selective stopping of the recording on any se 
lected portion of the endless carrier before its 
entire length is recorded, so that upon the conna 
pletion of each recording, the new recording as 
well as the selectively retained previous record 
ing may be reproduced as many times as de 
sired. 

in Fig. 10 is shown a modified form of a con 
trol arrangement for selectively starting and 
stopping the recording operation on the endless 
magnetic carrier in a way similar to the arrangea 
ment of Fig. 9. It comprises a control shaft - 
with an indicating dial 9-35 and a friction cou 
pling - for selectivly coupling a control can 
disc - 8 to the control shaft. 9-6 which is 
driven by a reduction gear mechanism 9-4 so 
that one revolution of the dial corresponds to the 
travel of the entire length of the endless carrier 
through the magnetic nead. 
The control disc 9-8 is normally locked in a 

stationary position through the engagement of 
its lock hole 9-50 with a lock pin 9-5 of a lock 
magnet 9-52 arranged to release the control 
disc -8 when the magnet Winding is energized 
from a supply source inducated by plus and minus 
signs, upon the closure of a normally open cons 
tactor -53. The recording switch 2-0 with 
its block of normally unflexed spring contact 
springs is arranged to be actuated to the flexed 
recording position by a magnet 2-0 when its 
windings are energized by the closure of an ac 
tuating circuit including the normally open con 
trol-cam actuated contactor 9-55 and the nor 
mally open control-lever actuated contactor 
-56. 
When the control cam 9-8 is in its normal 

locked position shown, its contactor 9-5 is rea 
leased to its open can notch position and it is 
flexed to the closed position when the control 
cam 9-8 is released and rotated by the coupling 
disc - T. 
The other contactor 9-56 is arranged to be 

closed by a cam 9-58 of a control level 9-5 
pivotally mounted on a bracket so that when the 
lever 9-59 is tilted to the dotted-line position 
9-59", its cam 9-58 closes the contactor 9-56, 
the cam 9-58 being retained in the contactor 
closing position by the spring pressure of the 
contactor blade. A handle 9-6 pivotally joined 
to the control lever 9-59 and biased by a rela 
tively strong Spring against a stop 9-64 of the 
control lever 9-59 is so arranged that in swing 
ing handle 9-6 to bring the control lever 9-5 
to the dotted-line position, the handle 9-6 is 
tilted until its projecting knob closes the Con 
tactor 9-53 and energizes the lock relay 9-52 
to release the control disc 9-8. These actions 
bring about the closure of the two contactors 
9-53, 9-56 and the energization of the switch 
magnet 2-0 which actuates the recording 
switch 2-0 to the recording position. As soon 
as the handle 9-6 is released, its biasing spring 
returns it against the stop of the control lever 
B-59, thereby de-energizing the lock magnet 
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B-52 while the lock pin rides on the surface of 
the revolving control disc -. 
The control arrangement shown in Fig. 10 will 

operate in combination with an endless mag 
netic sound carrier in a way similar to the con 
trol arrangement of Fig. 9. In the normal re 
producing position, the control disc 9-8 is held 
locked by the lock pin of the lock magnet S-2; 
the control disc contactor 9-5 is released to its 
open position by the control disc notch 8-2; the 
switch magnet 2-D is kept de-energized by the 
open contactors 9-5, 9-5; and the blades of 
the recording switch. 2-7 are in the unflexed 
normal reproducing position. 
To start a new recording on a selected portion 

of the endless carrier as indicated on the scale of 
the revolving dial 9-5, the lever handle - 
is tilted to close the contactor S-5 and bring 
the control lever 9-9 with its cam 9-58 to the 
dotted-line position, thereby locking the con 
tactor 9-56 and its can - in the closed po 
sition while the released control disc 9-8 closes 
its contactor 9-58. As a result, the switch mag 
net 2-70 is instantaneously energized to actuate 
the recording switch 2-0 to the recording po 
sition and start the recording operation. The 
new recording starts simultaneously with the re 
lease of the control disc 9-8 and the full length 
of the endless carrier - passing through the 
magnetic head - will be recorded during one 
complete revolution of the dial -. 
Upon the completion of the new recording on 

the entire length of the endless carrier, the lock 
pin 9-5 locks the control disc 9-8 in its nor 
mal position in which its contactor 9-55 is re 
leased to its open position, de-energizing the re 
cording switch magnet 2-70 and releasing its 
flexed blades to their normal reproducing posi 
tion. 
A new recording may be confined only to a 

selected fraction of the endless carrier as indi 
cated on the scale of the revolving dial 9-3 by 
tilting the control lever 9-59 to its normal post 
tion shown before the control disc 9-8 has com 
pleted a full revolution, thereby de-energizing the 
switch magnet 2-0 and releasing the recording 
switch 2-0 to the normal reproducing position, 
whereupon the new recording as well as the re 
tained previous recording will be reproduced as 
many times as desired. 

In Figs. 11 to 13 is shown another control ar 
rangement for selectively recording only on a 
portion of the endless carrier. It comprises a 
revolvably mounted control shaft 9-6 which is 
driven by a worm drive 9-4 and drives through 
a friction coupling disc 9-7 to control can 
discs 9-7 and 9-72. The control disc 9-f 
has a shaft extension -78 which is journalled 
in a hollow shaft extension - of the second 
control disc 9-72. The two control discs - 
and 9-72 are arranged to be adjustably coupled 
to each other by a semi-circular coupling plate 
9-75 secured to the shaft projection 9-3 of the 
control disc 9-7 and a coupling plate - 
slidingly keyed on the hollow extension 9-4 of 
the coupling disc 9-2 and pressed by a cou 
pling spring into coupling engagement with the 
semi-circular coupling plate 9-5. 

In the form shown in Fig. 13, the coupling Con 
nection is effected by the engagement of a cou- . 
pling pin projection 9-8 of the coupling plate 
9-75 with one of a semi-circular row of coul 
pling holes 9-79 of the coupling plate 9-6. 
This makes it possible to adjust the angular coul 
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-Ts, 1-7 by gripping the knurled edge of the 
circular coupling plate 9-7 and after pushing it 
rearwardly to disengage one of its coupling holes 
- from the coupling pin 9-78, turn it by the 
desired angle, and release another of its cou 
pling holes - into coupling engagement with 
the coupling pin - of the semi-circular cou 
pling plate 9-7. Any other simple adjustable 
angular coupling connection, such as serrated 
coupling surfaces, may be used instead. 
As indicated in Fig. 13 by the shading W and 

R, one half of the front surface of the coupling 
plate 9-6 and the front surface of the semi-cir 
cular plate -75 are of one color, white, for in 
stance, and the other half of the coupling plate 
- which has the row of coupling holes is of 
a different color, red, for instance, so that the 
exposed red segment of the plate 9-7 indicates 
at a glance the relative angular coupling dis 
placement between the two control discs - 
and 9-2. The two control discs 9-7 and -2 
are provided with control notches 9-8, 9-82 
for controlling the operation of two contactors 
9-83, 9-84, respectively, and the angular dis 
placement of the coupling plates 9-7, 9-7 
shown by their colored segments indicated the 
angular displacement of the control notches 
9-8, 9-82 of the two control discs. 
As shown in Fig. 11, the recording switch 2-0, 

with its block of spring contact blades and sup 
plemental contact blades 9-85, 9-86, are ar 
ranged to be actuated from the normally un 
flexed reproducing position to the flexed record 
ing position by a switch magnet 2-70 which is 
energized from a supply source, indicated by plus 
and minus signs, through an actuating circuit 
which is controlled by the control disc contactors 
9-83, 9-84 and a starting button 9-8 in con 
junction with an auxiliary relay 9-88 having 
normally open contact blades 9-89 and a selec 
tor switch 9-90 having contact blades 9-9., 
9-92, 9-93, 9-94 cooperating with a set of 
double throw contacts as shown in the drawings. 
The control arrangement shown diagram 

matically in Fig. 11 will operate in combination 
with a magnetic recording and reproducing ap 
paratus such as shown diagrammatically in Flg. 
as follows: As long as the main notor and an 

plifier supply switch are closed and the recording 
switch is in its normal reproducing position, the 
endless carrier -0 and the two control discs 
9-7, 9-72 will be continuously driven and the 
traveling carrier will continuously reproduce all 
the sound sequences recorded on the endless car 
rier, while the progress of the reproduction is 
indicated by the pointer on the dial scale of the 
continuously revolving coupling plate 9-76. In 
other words, the reproducing operation proceeds 
in the same way as in the arrangement described 
in connection with Fig. 1. 
The control discs 9-7, 9-72 which revolve 

in unison with the travel of the endless carrier 
through the magnetic head are used for con 
trolling the actuation of the recording switch 
2-0 to selectively start or stop the recording 
on the entire length of the endless carrier or on 
a selected portion of the endless carrier depend 
ing on the position of the selector switch 9-90 
and the angular displacement of the control 
discs 9-7, 9-72 as indicated by the dial seg 
ments of their coupling plates 9-75, 9-76. If 
the selector switch 9-90 is in the position shown 
in Fig. 11, indicated by the arrow R, a new re 

pling relation between the two coupling plates as cording started by the closure of the button switch 
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- will be confined to the portion of the end 
less carrier corresponding to the red segment R. 
of the dial plates 9-7, 9-7. If, on the other 
hand, the selector switch 9-0 is in the other 
position, indicated by the arrow W, a new re 
cording started by the closure of the button 
switch 9-87 will confine the new recording to 
the portion of the endless carrier corresponding 
to the white segment W of the dial plates -, 
9-7. The 'simple angular adjustment of the 
coupling connection between the two control 
discs, 9-7, S-72, as indicated by the colored dia plate segments, in conjunction with the sin 
ple actuation of the selector switch 8-9, make 
it thus easy to control the selective recording on 
selected portions of the carrier. 

Thus, if a new recording is to be made on the 
portion of the endless carrier indicated by the 
red segment of the dial plates -, -, the 
selector switch 9-90 is placed in the position 
indicated by the arrow R as shown in Fig. 11. 
Thereupon, each time a new recording confined 
to this, selected portion of the endless carrier is 
to be made, the user has merely to close starting 
switch 9-8T for a moment. This completes an 
energizing circuit for the starting relay 9 
which is connected to the minus terminal, from 
the plus terrninal of the relay supply, through the 
closed starting switch 9-87, and the blade -8 
of the recording switch 2-07. The energization 
of the starting relay 9-88 completes a locking 
circuit at its inner contracts, and it remains 
locked until its locking circuit is opened at the 
contact blade 9-86 of the recording switch 2-0 
when the recording switch relay 2-0 is ener 
gized.". The closed starting relay contacts 9-8 
prepare an actuating circuit for the recording 
switch magnet 2-70 leading from the minus 
supply terminal, through the winding of magnet 
2-10; by way of the closed selector switch cont 
tacts -94 to the open contacts of the control 
disc switch 9-84, and therefrom through the 
closed selector blade contacts 9-93 to the plus 
supply terminal, the circuit being completed 
wheti the notch of the revolving control disc 
S-82 releases its contactor 9-84 from its flexed position and through the energization of the re 
cording switch magnet 2-70 actuates the re 
cording switch to start the recording operation. 
The energization of the recording Switch mag 

net 2-70 effects also the closure of its lock-in 
contacts 9-85 which complete its lock-in cir 
cuit leading from the positive supply terminal 
through the closed selector contacts 9-9., the 
closed contacts of the control disc contactor -, 
the closed selector switch contacts 9-92, the 
closed relay lock-in contacts 9-85 and the wind 
ing of the recording switch magnet 2-0 to the 
negative supply terminal. At the same time, the 
energization of the recording switch magnet 
2-0 opens at its contacts 9-8 the lock-in cir 
cuit of the starting relay 9-88 and thereby re 
turns its contacts to their normal open positions. 
The recording operation, which was thus start 

ed when the control disc switch 9-4 was no 
mentarily released from its flexed position into 
notch 8-82 of the revolving control disc can 
-T2, will now continue until, as indicated by 
the motion of the red dial segment past the 
pointer 9-36, the notch 9-9 of the revolving 
control disc 8-7 releases its associated contact 
tor from its flexed position, thereby breaking at 
its normally closed contacts the lockin circuit of the recording switch magnet 2-7, and by 
the resulting de-energization of the recording 
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switch magnet 2-7 returns the recording switch 
- to its normal reproducing position. 
The user will then hear the reproduction of 

the retained part of the previous recording, as 
indicated by the white part W of the dial, foll 
lowed by the reproduction of his new recording, 
as indicated by the red part of the scale. He 
may make new recordings and hear the retained 
recording and his new recordings as many times 
as he desires by merely pressing the button of 
the starting switch - each time he desires 
to make a new recording. 

By moving the selector switch 9-90 to the 
opposite position, in the direction of the arrow 
W, any new recording started by the momentary 
closure of the starting switch S-T will be con 
fined to the length of the endless carrier corre 
sponding to the white segment W-W of the 
dial, and once the new recording is made, the 
retained sound sequence corresponding to the 
dial segment R with the newly recorded sequence 
corresponding to the segment W will be con 
tinuously repeated until a new recording is sub 
stituted for the last recording on the length cor 
responding to the segment W of the dial. Once 
the starting switch S-T is momentarily closed, 
the apparatus will be automatically switched 
over for recording when the front edge of the 
white segment area of the revolving dial reaches 
the pointer 9-8 and the recording period will 
be automatically stopped when the rear edge of 
the white segment reaches the pointer 9-1, 
whereupon both recorded sequences of the end 
less carrier will be continuously repeated until 
a new recording is to be made on the portion of 
the endless carrier corresponding to the white : 
segment of the 'revolving dial. 

This arrangement makes it thus possible to 
apportion one length of the carrier for recording 
thereon a model sentence or paragraph, for in 
stance, by a teacher, which should remain on 
the endless carrier for a substantial period of 
time, while reserving for the pupil the remain 
ing portion of the endless carrier for repeatedly 
making his own recordings until he is Satisfied 
that his own recording approaches the standard 
of the model recording. With such arrange 
ment, once the teacher has made a model re 
cording on one section of the endless carrier as 
indicated on the dial, he merely has to throw 
the changeover 'switch into the other position, 
whereupon the pupil may make as many record 
ings as he desires on the portion of the endless 
carrier reserved for him until he has completed 
his training. 
Although the friction coupling connection be 

tween the control shaft. 9-6 and the control 
disc 9-8 is not required for the operation of 
the control arrangement of Figs. 11 to 13 in 
the way described above, this friction coupling 
makes it possible to independently turn the in 
tercoupled control discs -l, 9-2 relatively 
to the coupling plate 8-7 for independently 
selecting the portion of the endless tape upon 
which the new recordings are to be started. 

In Fig. 14 is shown another type of control 
arrangement of the invention which makes it 
possible to continuously reproduce only a selected 
sound sequence recorded on a selected portion of 
the total length of the carrier without repeating 
the sound recorded on the remainder of the end 
less carrier. Such arrangement is desirable, for 
instance, if the endless carrier has a length suf 
ficient for recording a long sound sequence and 
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the user desires to play back only a selected short 
sound sequence, such as a single sentence. 
An endless carrier - , which is driven at a 

uniform speed along a plurality of guide rollers 
1-02 has, in addition to a main magnetic head 
-5 with obliterating magnets - and trans 
ducer magnets 1-05, several additional sets of 
transducer magnets --A, --B, 
f-05-C, located at different selected points 
along the path of the endless carrier. To sin 
plify the description, the four sets of transducer 
magnets are shown spaced from each other by 
one-quarter of the total length of the carrier. 
The recording and reproducing operations are 

controlled by a control mechanism which com 
prises a control shaft 9-f which drives through 
a friction coupling disc -f a control disc can 
9-8 so that when the control disc - is re 
leased, it will make one revolution while the en 
tire length of the endless carrier: passes through 
the magnetic head. The control disc 8-8 co 
operates with an articulated control lever ar 
rangement 9-4, 9-42 of the type shown in 
connection with Fig. 9 for selectively actuating 
a recording switch 2-0 to start a new recording 
operation on a selected portion of the endless 
carrier and to automatically stop the recording 
operation and start the reproducing operation 
after one complete revolution of the control 
disc 9-8, or to stop the recording operation by 
actuating the lever handle 9-42 to release the 
switch 2-07 from its recording position while 
the lock member of the control lever 9-4 is 
still riding on the periphery of the revolving con 
trol disc 9-8 in the way explained in connec 
tion with Fig. 9. If desired, the fully automatic 
control arrangement of. Fig. 11 may be used for 
controlling the recording operation. 
The control shaft. 9- is arranged to revolve 

a pair of contact wiper arms -, -2 along 
insulatingly mounted segments of the split con 
tact rings 0-13, 0-14 of a rotary switching 
device lo-fo. The switching device - O may 
be angularly revolved, as by means of a handle 
or a friction roller 0-S operated through a 
flexible shaft so as to permit adjustment of the 
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phase relation of the contact segments O-3, 
- with respect to the moving endless car 

rier -0. 
A switch 0-6 having a blade movable be 

tween the position shown, in which it completes 
a circuit connection to the lead -3 connected 
to the transformer windings of the magnetic head 
-5, and two other positions, in which it com 
pletes circuit connections to the switch wipers 
0- and 0-2, respectively, is associated with , 

the rotary switching device -- in performing 
the control operations. An amplifier 2-00 and 
a recording switch 2-07 are arranged to estab 
lish the reproducing circuit connections to nor 
mally play back a recording made on the endless 
tape, and to selectively establish the recording 
circuit connections when the control switch is 
actuated by the control lever 9-42 to flex its 
blades from the the normally biased reproducing 
position to the flexed recording position. 

Further details of the control arrangement of 
Fig. 14 will be clear from a description of its 
operation. It is assumed that the driving motor, 
not shown, has been energized to drive the endless 
tape on which a recording has been made, and 
that the operating circuits are in the condition 
shown in the figure. 

In this position, the following circuits are estab 
lished for reproducing from the transducer wind 
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ings of the magnetic head -: An amplifier 
input circuit from the transducer windings -l, 
one side of which is grounded, to the closed con 
tacts of the selector switch -, recording 
switch blade 2-75 to the primary side of the 
input transformer 0-7, and from the tap of 
the volume control potentiometer' B-18 con- . 
nected thereto, through the unflexed recording 
switch blade 2-72, to the input lead 2- of the 
amplifier, the amplified output being delivered 
through output lead 2-6, by way gf the record 
ing switch blade contacts 2-76, to the reproducer 
R. t 

Accordingly, the previously made recording 
from the entire length of the endless tape --O 
will be reproduced. To make a recording, the 
recording control lever 9-42 is actuated to re 
lease the cam 9-8, thereby actuating the blades 
of the recording switch 2-07 to the flexed re 
cording position in which they are maintained 
for one full rotation of the control disc 8-8. 

In this flexed recording position, the flexed 
blades of the recording switch 2-0 break the 
reproducing circuit connections and establish the 
following recording circuit connections: A. re 
cording amplifier input circuit from the amplifier 
input jack 2-81, the closed flexed recording 
switch blades 2-7, to the primary winding of 
the input transformer O-7, and from the sec 
ondary winding of the input transformer B. - T, 
through a tap of the recording volume control 
potentiometer 10-9, the closed flexed contacts 
of the recording switch blade 2-72, to the input 
lead 2-f 0 of the amplifier 2-00. The record 
ing output is delivered through amplifier record 
ing output lead 2-59, the closed flexed recording 
switchblades 2-8 and lead (-SS, to the serially 
connected transducer windings ?-S, -8 to ground. 
At the same time, there is also supplied a D. C. 

obliterating current from the positive supply lead 
-TB extending from the D. C. filter network of 
the amplifier, through the flexed closed contacts 
of the recording switch blade 2-74, to the lead 
I-73 the obliterating coils - f' of the magnetic 
head f-, the flexed recording switch blade 2 
also completing a circuit connection from the 
D.C. supply lead -76, by way of current adjust 
ing resistor -56, to the lead - connected to 
the transducer coils 1-5 of the magnetic head 
-5 for superimposing on the recording A. C. 
currents the required D. C. polarizing current. 
Accordingly, the apparatus will be in the record 
ing condition and enable the making of a record 
ing on the entire length of the tape by means of 
the magnetic head -5. : . 
The provision of the rotary switching device 
0-0, the wipers of which are revolved in syn 

chronism with the movement of the tape, and the 
associated selector switch 0-6, makes it pos 
sible to selectively confine the play-back from the 
recording so made on the tape to only a portion 
of the tape. Thus, by moving the selector switch 
- to the position in which it completes a 

circuit from the recording switch blade 2-Ts to 
the rotary wiper 0-1, the revolving wiper 
- will, during each full revolution, succes 

sively engage the four segments of the contact 
ring 0-3 leading to the four sets of the trans 
ducing coll windings -, -S-A, -5 - B, 
--C, thereby successively connecting an 
other transducing winding to the input side of 
the amplifier during each revolution of the wiper. 
As a result, the rotating wiper - will, after 
each quarter of a revolution of the control shaft, 
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establish circuit connections for playing back the 
same sequence recorded on a quarter of the 
length of the endless carrier, without playing 
back the record made on the remaining three 
quarters of the endless carrier. 

In a similar way, when the arm of the selector 
switch 0-6 is moved to the position in which 
it completes a circuit to the selector switch wiper 
0-2, the latter will, in the course of each revo 

lution, establish successive engagement with: the 
Contact segments 0-4 connected to the trans 
ducer input windings - and 1-5 - B for 
successively playing back the recording on one 
selected half of the endless carrier, without play 
ing back the record on the other half of the 
carrier. 
This arrangement enables the user to start the 

reproduction of a sound sequence on a selected 
portion of the moving endless carrier as indi 
cated on the dial by turning the switching device 
0-0 either by the handle or by the remote 

control drive 9- to the desired angular posi 
tion. After the switching device - O has been 
turned to the right position, the selected sound 
sequence will be continuously reproduced with 
out reproducing the other parts of the recorded 
sound. 
By providing a selector switch 0-6 with a 

larger number of selector contacts and a corre 
sponding wiper switch fo-0, the reproducing 
process may be confined to any selected fraction 
of the endless carrier and the user may quickly 
select any desired short part of the endless car 
rier for reproducing. ' 

Fig. 15 shows how the recording control mech 
anism of Fig. 14 is applied to such apparatus. 
A control cam 9-8 is driven through a friction 
coupling drive at a speed correlated to the travel. 
of the endless carriers, and an articulated con 
trol lever 9-4, 9-42 associated with the control 
can 9-8 controls the operation of the recording 
switch 2-0. 
A key-operated multi-blade selector switch 

f0-20 may be actuated by a cam movable from 
the neutral position shown in the drawings for 
selectively confining the recording or reproduc 
ing operations to the endless carrier --O-A 
or to the positions indicated by the arrows B, C 
for recording and reproducing sound on the end 
less carriers f-0-B or --Of-C. 
When the selector switch 0-20 is in its posi 

tion shown in the drawings, the following circuit 
connections for reproducing and recording con 
nections by means of the sound carrier -O-A 
are established: The obliterating winding - 
of the magnetic head -5-A is connected 
through selector switch blades 0-26 and 
C-23 to a contact of the recording switch blade 
2-4 through which a magnetizing current is 
supplied during a recording operation; the trans 
ducer winding -s of the magnetic head 
--A is connected through selector blades 
0-28 and 0-22 to the center contact of the 
recording switch blade 2-75 through which the 
transducer winding is connected either to the 
amplifier input winding 2-0 for reproducing 
or to the output transformer winding 2-52 for 
recording, while the recording switch blade 2-4 
supplies through resistor -56 the depolarizing 
Current to the transducer windings -5. 

Accordingly, as long as the selector switch 
0-20 is in its neutral position, the transducer 
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and obliterating coils of the magnetic head 
--A will operate in conjunction with the 
amplifier 2-00 under the associated recording 5 

26 
control arrangement to selectively reproduce or 
record sound on the tape, as in the arrangements 
of Fig. 1 or 9. 
When the selector switch O-20 is actuated to 

the position indicated by the arrow B, its flexed 
blades break at the contacts 0-2, 0-22, 
O-23 the recording and reproducing connec 

tions to the magnetic head --A of the end 
less carrier -01-A, and establishes the follow 
ing reproducing and recording connections to the 
magnetic head --B of the carrier -0-B: 
Its obliterating coil - is connected over the 
closed lock-out switch - through the flexed 
selector blade 0-2 to the outer contact of 
the recording switch blade 2-4, through which 
a magnetizing current is supplied during the re 
cording operation; and its transducer coil -5 
is connected through the flexed selector blade 
0-22 to the recording switch blade 2-75, 

through which the connection is completed to 
the input lead 2- of the amplifier for repro 
ducing sound from tape f-0-B, or in the 
flexed recording switch position, through the 
closed lock-out bypass contacts O-32, by way 
of the unflexed selector contacts O-29, to the 
amplifier output lead 2-83 for recording sound 
on the tape f--B. 
When the selector switch 0-2O is flexed to 

the position indicated by arrow C, it breaks at 
the flexed blades D-28, B-29 the recording 
and reproducing connections to the magnetic 
head --A of the endless carrier -O-A, 
and establishes the following reproducing and 
recording connections for the magnetic head 
--C of the endless carrier -O-C. Its ob 
literating coil - is connected over the closed 
lock-out contacts B-33, through the flexed 
selector blade B-25 to the recording switch 
blade 2-4, through which a magnetizing cur 
rent is supplied to the obliterating coil during 
the recording operation; and its transducer coil 
-5 is connected through the flexed selector 
blade 0-24 to the recording switch blade 2-75 
through which the connection is completed either 
to the input lead of the amplifier for reproducing 
sound; or in the flexed recording switch position, 
by way of the unflexed selector contact O-2 
and the lock-out bypass contacts O-34 to the 
amplifier output lead 2-63 for recording sound 
on the magnetic tape f-0-C. 
The arrangement described above in connec 

tion with Fig. 15 makes it thus possible to selec 
tively reproduce or record on either one of a 
plurality of magnetic carriers. By a simple 
manual or remote-control actuation of the selec 
tor switch 0-20, either one of the several mag 
netic carriers may be connected for recording 
and reproducing sound in conjunction with a 
common amplifier 2-0 under the utilization of 
One of the various recording control arrange 
ments described here inabove. 
The two sets of lock-out contacts 0-3, 
0-32 and O-3, O-34 are associated with 

the circuits to the tapes -of-B and 1-0-C, 
respectively, and are so arranged that the open 
ing of one set of lock-out contacts disables the 
recording circuit connections of the respective 
magnetic heads, so that as long as a lock-out 
Switch is open, it is only possible to reproduce, 
and it is impossible to record on the particular 
tape. The lock-out switches Inay have the form 
of removable plugs, or may be key operated so 
as to prevent recording as long as they are locked 
in the open position. 
A sound recording and reproducing apparatus 
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of the type described above opens special possi 
bilities for studying languages. Before starting 
to study, a model sound sequence may be re 
corded on one of the three sound carriers, for 
instance, the tape -01-B. After the model 
recording is made and the teacher, for instance, 
is satisfied that it will serve as a good model for 
the student, the teacher locks the lock-out switch 
of tape -O-B, preventing obliteration of the 
record by the student while he compares his re 
peated own recordings on the tape -O-A 
with the locked-in model recording of the 
teacher. In the third tape -Of-C, the stu 
dent may record his first original. attempt to 
imitate the model sound sequence of the teacher 
and leave it locked thereon, so that he may com 
pare it with his repeated later recordings of the 
model sound sequence on the practice tape 
-01-A, and thus observe his progress in learn 
ing to imitate the model sound sequence locked 
on tape -O-B. With the teacher's model and 
his own original recording thus safely preserved 
on the tapes 1-0-B and 1-0-C, the student 
is able to make quick progress by repeating and 
listening in to his own recordings on the tape 
--A and comparing them with the preserved 
recordings on the other tapes. 
A simple turn of the key of the selector switch 
-20 enables him at any time to listen in to the 
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same way as an endless magnetic recording track, 
and the operating cycle consisting of such back 
and forth movement or transporting of a pair of 
magnetic tracks is effectively equivalent to the 
operating cycle of a complete length of an end 
less magnetic tape of the type shown in Fig. 1, 
for instance. 
Two magnetic recording tracks -O-A, 
-01-B, either in the form of separate mag 
netic tapes, or, as shown, forming parts of a 
single magnetic tape -, are wound in the 
form of coils on two spools or reels fl-3f, 
mounted on suitably journaled spool shafts 
-3, -84. 
The two spool shafts are driven by a driving 

mechanism which is so arranged that during 
one-half of each operating cycle, the record 
tracks are wound on one spool shaft, and that 
during the other half of each operating cycle, 
the record tracks are wound on the other spool 
shaft. 
The driving arrangement of Fig. 16 thus as 

- sures that when the motor is deenergized, the 
two spool shafts ill-38, -3 are subjected to 

is a braking action holding the tape under tension 
and opposing unreeling of the tape. When the 
motor -35 is energized, while the motor sole 
noid f-44 is deenergized, the motor will remain 
in the position shown and drive spool shaft - 

model sentence or to his own original record on to through belt fl-42 to wind thereon the tape in 
the other two tapes. He may continue to make 
as many new recordings of the model sentence 
on the practice tape -O-A until he is satisfied 
that he has overcome the faults of his original 

clockwise direction, the other spool shaft f -3. 
being uncoupled from the motor and being Sub 
jected to the braking action of its brake f-39 
which keeps the tape under tension as it is being 

record and that he has learned to master the ss unreeled therefrom in clockwise direction; and 
characteristics of the model recording. While 
the student is thus able at any time to make new 
recordings on the tape -O-A which remains 
fully operative both for recording as well as re 

upon energization of the motor solenoid -44, 
the motor will be tilted to the Opposite position, 
in which it loosens its belt coupling connection to 
spool shaft -d and drives through cross-belt 

producing, he cannot while studying make a new to 1-4, in a similar way, spool shaft fl-33 to 
recording or obliterate the recordings on the 
lock-out tapes -0-B and f-Of-C which pre 
serve the teacher's model recording and his own 
original imitation of the teacher's model sound 
sequence. 

Obviously, the recording and reproducing ap 
paratus of the type described in connection with 
Fig. 5 is not limited to the use of three traveling 
carriers, and depending on the various applica 
tions of such apparatus, any number of distinct 
magnetic sound carriers may be arranged and 
combined for many other applications depending 
on their particular requirements. 
The various control arrangements and methods 

described above in connection with endless mag 
netic recording media are also applicable to mag 
netic recording media, such as wires or tapes, 
that are moved back and forth between spools on 
which they are wound and stored. 

. Fig. 16 shows diagrammatically a spool-type 
magnetic recording apparatus utilizing one or 
more pairs of magnetic record carrier tracks 
which are arranged to be moved back and forth 
through transducing pole pieces associated with 

recording first on one of a pair of magnetic 
tracks, while they are impelled in one direction, 
and then on the other track while they are in 
pelled in opposite direction, and to consecutively 
reproduce the recording made on each magnetic 70 
track as they are consecutively impelled in oppor 
site directions. 

In other words, a pair of magnetic recording 
tracks arranged to continuously reproduce as 

(s 

wind thereon the tape in counter-clockwise di 
rection, while the braking action to which the 
other spool shaft -34 is subjected keeps the 
tape tight and opposes its being unreeled there 
from in counter-clockwise direction. 
In the form shown, the tape tracks 1-of-A, 
-O-B are associated with two magnetic heads 

- --A, l-is-B, respectively, so as to record on, 
or play back from, tape track f-0-A when the 
two tape tracks are wound on spool shaft f -34, 
and to record on, or play back from, tape track 
--O-B when the two tape tracks move in re 
versed direction, as they are wound on spool 
shaft fl-3. 
There is also provided a synchronizing ar 

rangement for automatically controlling the mo 
tor drive to periodically reverse its driving Con 
nection to the spool shafts at the end of each 
half operating cycle, that is, after the desired 
length of the tape track on which a recording 
is made has been fully wound on one or on the 
other spool shaft. 

in the form shown, the synchronizing arrange 
ment comprises a switch -45 which at the end each of the magnetic tracks for consecutively is of each half operating cycle is actuated by a 
synchronizing mechanism f -48 from one posi 
tion to the other, for instance, from the position 
shown, in which its contacts are open, to the op 
posite position in which its contacts complete an 
energizing circuit from the relay supply lead 
2--0 to the winding of the motor magnet fl-4, 
and thereby periodically reverse the direction in 
which the motor -3 drives the tape tracks. 

For the sake of simplicity, the synchronizing 
they are moved back and forth, operate in the 76 mechanism Il-4 is shown formed of an oscil 
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lating arm mounted on a shaft -55 which is 
driven through a speed reducing worm gear drive 
1-4 by spool-shaft 1-3, so that during one 

half cycle, for instance, while the motor drives 
the spool shaft l- to wind thereon the full 
operating length of the tape, the oscillating arm 
-4B is moved from the position in which it 

actuates the synchronizing switch -4s from 
one position to the opposite position, and there 
by reverse, at the end of each half operating 
cycle, the direction in which the tape is driven. 

Since the notion of the oscillating arm fl 
is very slow, the synchronizing switch is designed 
to operate abruptly. Any abrupt acting switch 
in which the switch contacts are actuated from 
one position to the other by a spring constrained 
so that by imparting a slight motion to a portion 
thereof, another portion thereof will move 
abruptly and actuate the circuit opening contacts 
from the closed position to the open position 
and vice versa, of the type described in U. S. 
Patent 1780,758, for instance, may be used. 

For the sake of simplicity, the switch -45 
is shown in the form of a switch blade having 
one end pivoted on a suitable support and hav 
ing at its other end a knife edge against which 
is pressed one arm of a constrained U-shaped 
spring, the other arm of which is pivotally held 
on a fixed support, such as an adjusting, screw 
so that by moving the switch blade past the 
neutral, unstable-equilibrium position, it will 
snap either to the full-line position or to the 
dotted line position fl-45'. The switch blade 
has a projecting pin Il-48 that is engaged by 
the oscillathg arm f - at the end of its oscil 
latory path, so as to tilt the switch blade ill-4s. 
just past its neutral position at the end of each 
half operating cycle. 
Various ways may be employed for utilizing a 

synchroniking mechanism, such as shown at 
f-, -47, for controlling the motor drive 

to drive the tape in opposite directions. In the 
form shown in the drawings, the synchronizing 
switch ill-4S is utilized for controlling, at the 
end of each half cycle, the tilt imparted to the 
driving motor, which rotates at all times in the 
same direction, and thereby reverse the direc 
tion of the driving motion imparted to the tape 
- d. ... " . 

In the form shown, the several elements of the 
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relay -49 to control the interconnections be 
tween the amplifier circuits and the windings of 
the two magnetic heads --A, -S-B. 

In the open position of the Synchronizing 
switch -45, during one half of the Operating 
cycle, the left hand contacts of the relay -49 
complete circuits from the transducer windings 
-S and obliterating windings - of mag 
netic head --A to the leads -53, -7, 
respectively, through which the recording 
switch --0T establishes the circuits for record 
ing or reproducing in conjunction with tape. 
track --A while the tape is wound on Spool 
shaft fl-34; and during its other half cycle, 
the closed synchronizing switch -45 ener 
gizes relay -49 and flexes its left hand con 
tacts to break the circuits from magnetic head 
-B-A and establishes similar circuits to mag 
netic head -- B for recording or reproducing 
in conjunction with tape track t-e-B while 
the tape is wound on spool shaft 1-3. 
In such recording apparatus, it is very desir 

able to know the portion of the tape track on 
which a recording is being made or from which 
a recording is being reproduced. In the form 
shown in Fig. 16, such indication may be sup 
plied by an index arm fl-55 which is actu 
ated by the shaft of the oscillating arm --4 
to indicate on a dial the progress of the repro 
ducing or recording process as it proceeds or 
the two tape tracks, 
In many, applications requiring repeated play 

back of a message, it is very often important to 

synchronizing arrangement are so designed that 
at the end of its clockwise oscillation, the Oscils 
lating arm - shall actuate the toggle switch 
-4 from the closed to the open position, and 

thereby actuate the driving motor to wind the 
tape on spool shaft fl-34, and that at the end 
of its counterclockwise oscillation, the oscillat 
ing arm - shall actuate the toggle switch 
-4 from the open to the closed position and 

thereby actuate the drive motor I-35 to wind 
the tape - on spool shaft -3. 
The magnetic tape tracks 1-01-A, I-O-B 

are arranged to cooperate with an amplifier ar 
rangement and a recording control arrangement 
of the type described in connection with Figs. 
1 to 3 for recording or reproducing in conjunc 
tion with the magnetic head of tape track 
--A when it is being wound in one direc 
tion on spool shaft -84 and in conjunction 
with the magnetic head associated with tape 
track --B when it is wound in opposite di 
rection on spool shaft fl-8. 

In the form shown, the periodical operation of 
synchronizing switch - at the end of each 
half cycle is utilized to operate a signal circuit 
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provide facilities for increasing or decreasing 
the length of the play-back or recording cycle, 
or, in general, the operating cycle. A magnetic 
recording apparatus using reversibly driven 
magnetic tape tracks for playing back the re 
cording on both tracks may be combined with 
a cycle control mechanism for enabling selec 
tive control of the length of the operating cycle. 
The synchronizing mechanism fl-46, -47 is 
shown utilized as a part of such cycle control 
arrangement. Any arrangement for varying 
the speed at which the synchronizing mecha 
nism f -46, -4 is moved to its different 
operating positions in relation to the speed im 
parted by the tape tracks may be used for such 
cycle control arrangements. 

For the sake of simplicity, such cycle control 
arrangement is shown formed of a friction pulley 
- slidably keyed on the shaft -55 of the 

synchronizing arm -46 and arranged trans 
versely to the radial direction of the face of a 
driving disc 1-2 forming part of the speed 
reduction gearing f-47 so as to impart to the 
synchronizing arm fl-46 an oscillatory motion 
having a time period determined by the posi 
tion of engagement between the transverse 
pulley - with the driving disc fl-52. The 
position of the driving engagement may be 
varied by shifting the pulley fl-5. . along its 
shaft, for instance, by a pivotally mounted lever 
- engaging a collar groove formed on the 

pulley ill-5. 
By shifting the transverse pulley 1-5 nearer 

or farther away from the center of the driving 
disc -2, the oscillatory movement imparted 
to the oscillator arm fl-46 may be decreased or 
increased. Such simple cycle control arrange 
ment make it possible to control the length of 
the recording or reproducing cycle on one or 
more of reversely driven magnetic recording tape 
tracks. 

In such recording arrangement, it is also de 
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sirable to know the effective length of the oper 
ating cycle either in terms of the time or the 
operating length of the tape tracks that is be 
ing used. . . . . . " 
In the form shown, such indication is obtained 

by utilizing the lever l-3 of the cycle control 
mechanism for indicating on a suitably call 
brated scale f-54 the length or duration of the 
operating cycle. For proper' operation of such 
indicating arrangement, it is important to pro 
vide a locking arrangement which makes it im 
possible to change the effective operating length 
of the tape tracks during the progress of a 
recording or play-back operation, and permits 
the making of such change only at a predeter 
mined point of the operating cycle. 
In the form shown, the locking arrangement is 

designed to assure that the change of the length 
of the operating cycle can be made only when 
the entire available length of the type tracks is 
wound on the spool shaft fl-33. Such locking 
arrangement may be formed, for instance, by 
providing the operating lever -53 with a lock 
ing arm - having locking teeth which are 
pressed by its cam follower into locking engage 
ment with a toothed locking bar fl-S7 as long 
as its cam follower engages the outer cam pe 
riphery of the driving disc fl-S2, so as to keep 
the lever -53 and its pulley fl-S locked 
against transverse movement. 
The cam periphery of the driving disc 1-82 

has a can depression - into which the suit 
ably biased locking arm, fl-SE is released to un 
lock the lever -53 and permit adjustment of 
the speed ratio of the mechanism ff-St, fl-52 
only when the lever is in the position when the 
full available length of the tape tracks, has been 
wound on spool shaft fl-, 
In the form shown, the locking arm I-5 

has a certain amount of resiliency and all the 
elements of the locking mechanism are so de 
signed and proportioned as to permit its biasing 
spring to press the locking arm out of its lock 
ing engagement into the released cam depres 
sion position only when the full length of the 
tape tracks that can normally be unreeled from 
spool shaft -34 on spool shaft f-33 is wound 
thereon, and to assure that the locking arm will 
be actuated into its locking engagement with the 
locking bar promptly after a portion of the tape 
has been unreeled from spool shaft -3 and 
wound on spool shaft --4 during the next 
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less there is available operating energy for the 
Various control circuits associated with the motor 
drive, 

In the form shown, the motor -35 is shown 
arranged to be energized from power supply 
leads --, -, through an energizing switch 
-0, which, as in Fig. 1, establishes in the “on” 
position - 2 the energizing circuits through 
lead --02 to the filter rectifier system of the 
amplifier. In order to prevent energization of 
the motor before the falter rectifier, which sup 
plies D. C. energy for the control circuits, is fully 
energized through lead --02, there is included 
in the motor supply lead 3-O normally open 
contacts of a time action relay -59 which 
is energized from the filter rectifier supply termi 
nal 2-0 to close, after a time delay, its con 
tacts and complete the energizing circuit to the 
motor fl-SS only when the rectifier-filter cir 
cuit is ready for operation. With this arrange 
ment, the motor energizing circuit is completed 
only after the filter rectifier circuit is energized 
and energizes from its positive filter supply lead 
2-0 the motor cutoff relay f -59. 
There is also shown how to combine a re versely driven magnetic track recording arrange 

ment with a recording control mechanism of the 
type described in connection with Figs. 1 to 3. 
A recording synchronizing cam 3-0 with its 
can switch - and a dial knob 3-3 f are shown 
driven by the tape drive mechanism through a 
coupling clutch -- connected to the synchro 
nizing mechanism f -48. In order to translate 
the oscillatory movement of the synchronizing 
mechanism into a unidirectional movement in parted to the recording control mechanism, a 
unidirectional driving mechanism is interposed 
between the coupling clutch 3--73 and the re cording synchronizing can 8-Os. 

For the sake of simplicity, the unidirectional 
driving mechanism f-63 is shown formed of a 
shaft which is driven by the coupling clutch - and is arranged to drive through oppositely 
acting one-way clutches -64, -65 two gears 
-, -87, respectively, which are affixed to 

the shaft of the synchronizing cam 3-0s, an 
additional reversing gear being interposed be 
tween gears 1-65 and -67 so that the oscil 
latory motion imparted to the one-way clutches 
1-84, fl-65 is translated into a unidirectional 

rotary movement of the gears -66, -67 and 
following operating cycle, and that it shall re 
main locked during the full length of an oper 
ating cycle and until the full effective length of 

, the tape tracks has been wound on the spool shaft fl-33. 
A locking arrangement of the foregoing type 

assures that the length of the tape cycle can be 
adjusted only in a predetermined operating con 
dition of the tape driving mechanism. It elimi 
nates the difficulties that might otherwise arise 
if, for instance, the length of the operating cycle 
is increased to the full length of the tape tracks 
while half of the tape tracks is wound on one 
spool and the other half on the other spool, 
since under such conditions, all the tape from 
one spool would be wound on the other spool be 
fore the end of the operating cycle and break 
age of the tape or the driving mechanism might 
occur. 
In order to render the operation of such ap 

paratus foolproof, there are also provided means 

SS 

the recording synchronizing cam 3-05. 
The clutches and the gears of the unidirec 

tional driving mechanism --83 are so designed 
and proportioned that the oscillatory movement 
imparted to the synchronizing mechanism f -4s, 
during one complete operating cycle of the tape 

o 

driving mechanism, will impart one complete 
rotation 
-05. 
Arrangements of the foregoing type assure that 

the recording synchronizing mechanism will per 
form one complete rotating cycle during one 
complete operating cycle of the tape tracks, and 
that the period of this operating cycle will be 
automatically increased or decreased by the op 
eration of the variable speed mechanism inter 
posed between the synchronizing mechanism and 
the tape driving mechanism, . 
The can switch 3-5 of the recording con 

trol mechanism f-63 is normally biased to 
the can depression and is actuated by the pe 
riphery of the rotating cam to the flexed posi 

to the recording synchronizing cam 

for preventing the energization of the motor un- Stion in which its contacts 3-52 complete the 
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energizing circuit which actuates the recording 
switch 2-0 to the recording position, and its 
contacts 3-B energize the clutch solenoid - 
to couple the can mechanism to the tape drive 
and keep the cam rotating until at the end of 
one revolution the cam switch is released to the 
cam depression position, thereby stopping the 
rotation of the cam and releasing the record 
ing switch 2-0 to its play-back position, as in 
the arrangements of Figs, 1 to 3. A recording. 
may be started by giving the can 3-05 a slight 
initial turn sufficient to actuate its switch to the 
flexed cam periphery, position, and the record 
ing may be confined to any selected portion of 
the tape tracks as indicated by the pointer -5. 
as in the arrangements of Figs. to 3. 
A magnetic recording apparatus arranged and 

equipped in accordance with the principles lia 
derlying the arrangements shown in Fig.16 makes 
it possible to use one or more pairs of tape 
tracks, for making a continuous recording ex 
tending over a selected length of both tracks 
of each pair while they are moved back and 
forth through the magnetic heads associated 
with each track, and to repeat a recording any 
desired number of times in a manner simi 
lar to an endless recording arrangement of the 
type described in connection with Fig. 1. Its 
recording control arrangement fl-63 makes it 
possible to start a recording on any selected por 
tion of the tape tracks and to confine a record 
ing to any selected portion of the tape tracks, 
in a way analogous to the operation of such re 
cording control arrangement described in con 
nection with Figs. 1 to 3. The variable speed 
mechanism --, -52 interposed between the 
tape driving mechanism and the cycle control 
mechanism f - makes it possible to vary the 
effective length of the recording and play-back 
cycle. 
The moment of inertia of the motor -35, 

which, as pointed out above, rotates at all times 
in the same direction, is so chosen and designed 
as to have sufficient inertia in relation to the 
moment of inertia of the reversely driven tape 
transporting mechanism and the tape tracks 
carried thereby, and all the elements of the 
mechanism are so designed and proportioned as 
to assure that the motion of the tape tracks will 
be substantially instantaneously reversed with 
only a negligibly short interval in the recording 
or reproducing Operation. 
As used herein, the term "magnetic recording 

transducing' is intended to mean the process of 
magnetically recording electric signals or the 
process of reproducing magnetic recordings into 
electric signals, or the combination of the two 
processes. The features and principles underlying 
the invention described above in connection with 
specific exemplifications, will suggest to those 
skilled in the art many other modifications there 
of. It is accordingly desired that the appended 
claims shall not be limited to the specific details 
shown and described in connection with the ex 
emplifications thereof. 

claim: 
1. In a magnetic recording arrangement, a 

looped magnetic signal carrier of predetermined 
length for retaining and reproducing records, 
guide means for guiding said carrier in a lon 
gitudinal direction along a predetermined path 
including means for impelling said carrier at 
substantially uniform velocity along said path, 
magnetic transducing means located along said 
path for cooperation with an element of said 
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carrier for recording and reproducing records 
while said carrier moves past said transducing 
means, and control means actuable to cause 
repeated reproduction of a recording on said car 
rier during a controllable continuous period, said 
control means including movable means actuable 
to move in predetermined Synchronized relation 
to said guide means for selectively making a new 
recording on at least a portion of said carrier. 

2. In a magnetic recording apparatus, a colled 
magnetic carrier of predetermined length for 
retaining and reproducing records, magnetic 
transducing means cooperating with said carrier 
for recording and reproducing records while said 
carrier moves past Said transducing means, noV 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the reca 
ord on said carrier, said transducer means and 
said control means being arranged and correlated 
to cooperate in effecting during a continuous 
controllable period repeated reproduction of a 
record sequence recorded on said carrier, said 
control means including means actuable to move 
in a predetermined synchronized relation to said 
guide means for selectively making a new record 
ing on said carrier. 

3. In a magnetic recording apparatus, a colled 
magnetic carrier of predetermined length for rea 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing records while said 
carrier moves past said transducing means, Inova 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the rec 
ord on said carrier, said transducer means and 
said control means being arranged and correlated 
to cooperate in effecting during a continuous con 
trollable period repeated reproduction of a record 
sequence recorded on said carrier, said control 
means including means actuable to move in a 
predetermined synchronized relation to said guide 
means for selectively confining a new recording 
on a selected portion of the carrier length, 

4. In a magnetic recording apparatus, a colled 
magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing a record while said 
carrier moves past said transducing means, now 
able guide means for guiding and driving said 
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carrier past said transducing means, control 
means actuable to cause reproduction of the rec 
ord on Said carrier, said transducer means and 
said control means being arranged and correlated 
to cooperate in effecting during a continuous cone 
trollable period repeated reproduction of a record 
sequence recorded on said carrier, said control. 
means including means actuable to move in a 
predetermined synchronized relation to said guide 
means for selectively confining the reproduction 
of the recording to a selected portion of the car 
fier length. 

5. In a magnetic recording apparatus, a coiled 
magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing a record while said 
carrier moves past said transducing means, now 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the rec 
ord on said carrier, said transducer means and 
said control means being arranged and COreg 
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lated to cooperate in effecting during a continu 
ous controllable period repeated reproduction of 
a record sequence recorded on said carrier, said 
control means including means actuable to move 
in a predetermined synchronized relation to said 
guide means for selectively confining a new re 
cording on a selected portion of the carrier length 
for selectively confining the reproduction of the 
record to a selected portion of the carrier length. 

6. In a magnetic recording apparatus, an end 
less coiled magnetic carrier of predetermined 
length for retaining and reproducing. records, 
magnetic transducing means cooperating with 
said carrier for recording and reproducing rec 
ords while said carrier moves past said transduct 
ing means, movable guide means for guiding and 
driving said carrier past said transducing means, 
control means actuable to cause reproduction of 
the record on said carrier, said transducer means 
and said control means being arranged and core 
related to cooperate in effecting during a contin 
uous controllable period repeated reproduction 
of a record sequence recorded on said carrier, 
said control means including means actuable to 
move in a predetermined synchronized relation to 
said carrier for selectively making a new record 
ing on said carrier. 

7. In a magnetic recording apparatus, an end 
less coiled magnetic carrier of predetermined 
length for retaining and reproducing rec 
ords, magnetic transducing means Cooperating 
with said carrier for recording and reproducing 
records while said carrier moves past said trans 
ducing means, movable guide means for guiding 
and driving said carrier past said transducing 
means, control means actuable to cause repro 
duction of the record on said carrier, said trans 
ducer means and said control means being ar 
ranged and correlated to cooperate in effecting 
during a continuous controllable period repeated 
reproduction of a record sequence recorded on 
said carrier, said control means including means 
actuable to move in a predetermined synchro 
nized relation to said guide means for selectively 
confining a new recording to a selected portion 
of the carrier length. 

8. In a magnetic recording apparatus, an end 
less coiled magnetic carrier of predetermined 
length for retaining and reproducing records, 
magnetic transducing means cooperating with 
said carrier for recording and reproducing a rec 
ord while said carrier moves past said transduc 
ing means, movable guide means for guiding and 
driving said carrier past said transducing means, 
control means actuable to cause reproduction of 
the record on said carrier, said transducer means 
and said control means being arranged and cor 
related to cooperate in effecting during a con 
tinuous controllable period repeated reproduction 
of a record sequence recorded on said carrier, 
Said control means including means actuable to 
move in a predetermined synchronized relation to 
said carrier for selectively confining the repro 
duction of the recording to a selected portion of the carrier length. 

9. In a magnetic recording apparatus, an end 
less colled magnetic carrier of predetermined 
length for retaining and reproducing records, 
magnetic transducing means cooperating with 
said carrier for recording and reproducing a rec 
ord while said carrier moves past said transduc 
ing means, movable guide means for guiding and 
driving said carrier past said transducing means, 
control means actuable to cause reproduction of 
the record on said carrier, said transducer means 
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and said control means being arranged and cofa 
related to cooperate in effecting during a contin 
uous controllable repeated reproduction of a rec 
Ord sequence recorded on said carrier, said con 
trol means including means actuable to move in 
a predetermined synchronized relation to said 
carrier for selectively confining a new recording 
to a selected portion of the carrier length and 
for selectively confining the reproduction of the 
record to a selected portion of the carrier length. 

10. In a magnetic recording apparatus, a colled 
magnetic carrier of predeter ength for re 
taining and reproducing reco gnetic trans 

said carrier for recording and reproducing records while said 
carrier moves past said transducing means, mov 
able guide means for guiding and driving said: 
carrier past said transducing means, control 
means actuable to cause reproduction of the rec 
ord on said carrier, said transducer means and 
said control means being arranged and correlat 
ed to cooperate in effecting during a continuous 
controllable period repeated reproduction of a 
record sequence recorded on said carrier, said 
control means including means actuable to move 
in a predetermined synchronized relation to said 
guide means for selectively making a new record 
ing on said carrier, said magnetic sound carrier 
being formed of at least two magnetic tape 
tracks which are cyclically moved back and forth 
past magnetic transducing means for successive 
ly recording on different tapes moving in oppo 
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site directions. 
11. In a magnetic recording apparatus, a colled 

magnetic carrier of predetermined length for 
retaining and reproducing records, magnetic 
transducing means cooperating with said car 
rier for recording and reproducing records 
While said carrier moves past said transduc 
ing means, movable guide means for guiding 
and driving said carrier past said transducing 
means, Uontrol means actuable to cause repro 
duction of the record on said carrier, said 
transducer means and said control means being 
arranged and correlated to cooperate in effecting 
during a continuous controllable period repeated 
reproduction of a record sequence recorded on 
said carrier, said control means including means 
actuable to move in a predetermined synchro 
nized relation to said carrier for selectively con 
fining a new recording to a selected portion of 
the carrier length, said magnetic sound carrier 
being formed of at least two parts which are 
cyclically moved back and forth past magnetic 
transducing means for successively recording on 
Erent carrier parts moving in opposite direc 
12. In a magnetic recording apparatus, a coiled 

magnetic carrier of predetermined length for 
retaining and reproducing records, magnetic 
transducing means cooperating with said carrier 
for recording and reproducing a record while 
said carrier moves past said transducing means, 
movable guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the 
record on said carrier, said transducer means and 
said control means being arranged and correlated 
to cooperate in effecting during a continuous con 
trollable period repeated reproduction of a record 
sequence recorded on said carrier, said control 
means including means actuable to move in a 
predetermined synchronized relation to said guide 
means for selectively confining the reproduction 
of the recording to a selected portion of the 
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carrier length, said magnetic sound carrier being 
formed of at least two parts which are cyclically 
moved back and forth past magnetic transducing 
means for successively recording on different 
carrier parts moving in opposite directions. 

13. In a magnetic recording apparatus, a colled 
magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing a record while said 
carrier moves past said transducing means, noWar 
able guide means for guilding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the 
record on said carrier, said transducer means 
and said control means being arranged and Corre 
lated to cooperate in effecting during a contin 
uous controllable period repeated reproduction 
of a record sequence recorded on said carrier, 
said control means including means actuable to 
move in a predetermined synchronized relation to 
said guide means for selectively confining a new 
recording to a selected portion of the carrier 
length and for selectively confining the repro 
duction of the record to a selected portion of the 
carrier length, said magnetic sound carrier be 
ing formed of at least two parts which are cycli 
cally moved back and forth past magnetic trans 
ducing means for successively recording on differ 
ent carrier parts moving in opposite directions. 

14. In a magnetic recording apparatus, a coiled 
magnetic carrier of predetermined length for 
retaining and reproducing records, magnetic 
transducing means cooperating with said carrier 
for recording and reproducting records while said 
carrier moves past said transducing means, mOW 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the rec 
ord on said carrier, said transducer means and 
said control means being arranged and corre 
lated to cooperate in effecting during a contin 
uous controllable period repeated reproduction 
of a record sequence recorded on said carrier, 
said control means including means actuable to 
nove in a predetermined synchronized relation to 
said guide means for selectively making a new 
recording on said carrier, said magnetic carrier 
being formed of at least two endless carrier tracks 
guided past magnetic transducing means for se 
lectively recording and reproducing sound on any 
one of said carriers. 

15. In a magnetic recording apparatus, a coiled 
magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means Cooperating with said carrier for 
recording and reproducing records while said 
carrier moves past said transducing means, move 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause, reproduction of the rec 
ord on said carrier, said transducer means and 
said control means being arranged and correlated 
to cooperate in effecting during a continuous con 
trollable period repeated reproduction of a record 
sequence recorded on said carrier, said control 
means including means actuable to move in a 
predetermined synchronized relation to said 
guide means for selectively confining a new rec 
ording on a selected portion of the carrier length, 
said magnetic carrier being formed of at least two 
endless carrier tracks guided past magnetic 
transducing means for selectively recording and 
reproducing sound on any of said carriers. 

16. In a magnetic recording apparatus, a colled 
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an endless magnetic sound Carrier, 
means supporting and guiding said carrier in a 
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magnetic carrier of predetermined length for ree 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing a record while said 
carrier moves past said transducing means, mov 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the 
record on said carrier, said transducer means and 
said control means being arranged and corres 
lated to cooperate in effecting during a continuous 
controllable period repeated reproduction of a 
record sequence recorded on said carrier, said 
control means including means actuable to move 
in a predetermined synchronized relation to said 
guide means for selectively confining the re 
production of the recording to a selected portion 
of the carrier ength, said magnetic carrier being 
formed of at least two endless carrier tracks 
guided past magnetic transducing means for 
selectively recording and reproducing sound on 
any of said carriers. 
1. In a magnetic recording apparatus, a colled 

magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing a record while said 
carrier moves past said transducing means, mov 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means actuable to cause reproduction of the rec 
ord on said carrier, said transducer means and 
said control means being arranged and correlated 
to cooperate in effecting during a continuous 
controllable period repeated reproduction of a 
record sequence recorded on said carrier, said 
control means including means actuable to move 
in a predetermined synchronized relation to said 
guide means for selectively confining a new re 
cording to a selected portion of the carrier length 
and for selectively confining the reproduction of 
the record to a selected portion of the carrier 
length, said magnetic carrier being formed of at 
least two endless carrier tracks guided past 
magnetic transducing means for selectively re 
cording and reproducing Sound on any of Said 
carriers. 

18. In a magnetic sound recording apparatus, 
an endless magnetic sound carrier, guidirig means 
supporting and guiding tape in a continous lon 
gitudinal motion, motor drive means for impart 
ing a velocity to said carrier, electric sound cur 
rent amplifying means, magnetic inducing means 
mounted along the path of said carrier cooperat 
ing selectively with the input or output circuit 
of said amplifying means for recording or repro 
ducing sound by magnetic flux variations inter 
linking said inducing means and successive ele 
ments of said carrier, sound reproducing means 
cooperating selectively with the output circuit of 
said amplifying means for reproducing sound 
recorded on said carrier by said core means, and 
control means having movable means releasably 
coupled to said drive means for selectively start 
ing the recording operation on a selected portion 
of said carrier. 

19. In a magnetic sound recording apparatus, 
guiding 

continuous longitudinal motion, motor drive 
means for imparting a uniform velocity to said 
carrier, electric sound current amplifying means, 
magnetic inducing means mounted along the 
path of said carrier cooperating selectively with 
the input or output circuit of said amplifying 
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the as for recording or reproducting sound by 
aagnetic flux variations interinking said induc 
ing means and successive elements of said car 
rier, sound reproducing means cooperating selec 
tively with the output circuit of said amplifying 
means for reproducing sound recorded on said 
carrier by said inducing means, and control 
means having movable means releasably coupled 
to said drive means for selectively starting a re 
oording operation on a selected portion of said 

20. In a magnetic sound recording apparatus, 
an endless magnetic sound carrier, guiding means 
supporting and guilding said carrier in a continu 
ous longitudinal motion, motor drive means for 
inparting a uniform velocity to said carrier, elec 
tric aound current amplifying means, magnetic 
inducing means mounted along the path of said 
carrier cooperating selectively with the input or 
output circuit of said amplifying: means for re 
cording or reproducing sound by magnetic flux 
variations interlinking said inducing means and 
successive elements of said carrier, sound repro 
ducing means cooperating selectively with the 
output circuit of said amplifying means for re 
producing sound recorded on said tape by said in 
ducing means, and control means having movable 
means reelasably coupled to said drive means for 
selectively confining a recording operation to a 
selected portion of said carrier. 

21. In a magnetic recording apparatus, an end 
less magnetic carrier, guide means for guiding. 
said carrier in a longitudinal notion along a pre 
determined path including drive means for in 
parting to said carrier a substantially uniform 
velocity along said path, magnetic transducing 
means mounted along the path of said carrier 
for recording and reproducing a record by mag 
netic flux variations interlinking caid transduc 
ing means and successive elements of said carrier, 
and control means actuable to cause continuous 
reproduction of the recording on said carrier and 
having means releasably coupled to said guide 
means for selectively recording a selected portion 
of said Carrier. 

22. In a magnetic recording apparatus, a colled 
magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing records while said car 
rier moves past said transducing means, movable 
guide means for guiding and driving said carrier 
past said transducing means, control means actu 
able between a reproducing conditioni in which 
it causes reproducing of a record on said carrier 
and a recording condition in which a record is 
made on said carrier, said transducer means and 
said control means being arranged and corre 
lated to cooperate in effecting during a continu 
ous controllable period repeated reproduction of 
a record sequence recorded on said carrier, said 
control means comprising a control member mov 
able between a reproducing position and a record 
ing position, and a sinchronizing member actu 

- able to move in a predetermined synchronized re 
lation to said carrier upon actuation of said con 
trol member to the recording position for actuat 
ing said control means to its reproducing condi 
tion after a selected length of notion of said 
carrier. 
23. In a magnetic recording apparatus, a colled 

magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing records while said car 
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rier moves past said transducing means, movable 
guide means for guiding and driving said carrier 
past said transducing means, control means in 
cluding switch means actuable between a repro 
ducing condition in which it causes reproduction 
of a record on said carrier and a recording con 
dition in which a record is made on said carrier, 
said transducer means and said control means 
being arranged and correlated to cooperate in 
effecting during a continuous controllable period 
repeated reproduction of a record sequence re 
corded on said carrier, said control means com 
prising a control member movable between a 
reproducing position and a recording position, 
and a synchronizing member actuable to move in 
a predetermined synchronized relation to said 
guide means upon actuation of said control men 
ber to the recording position for actuating said 
control means to its reproducing condition after 
a selected length of motion of said synchronizing 
member. 
24. In a magnetic recording apparatus, a coiled 

magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing records while said car 
rier moves past said transducing means, nowable 
guide means for guiding and driving said carrier 
past said transducing means, control means actu 
able between a reproducing condition in which it 
causes reproduction of a record on said carrier 
and a recording condition in which a record is 
made on said carrier, said transducer means and 
said control means being arranged and corre 
lated to cooperate in effecting during a continu 
ous controllable period repeated reproduction of 
a record sequence recorded on said carrier, said 
control means comprising a control member move 
able between a reproducing position and a re 
cording position, and a synchronizing member 
actuable to move in a predetermined synchro 
nized relation to Said carrier upon actuation of 
said control member to the recording position for 
actuating said control means to its reproducing . 
condition after a selected length of motion of said 
carrier, said control member being so arranged 
and designed that on actuating said control men 
ber to its recording position it actuates said syn 
chronizing member to move in said synchronized 
relation, and that on returning said control mem 
ber, to its reproducing position it causes repro 
duction of a record irrespective of the operation 
of said synchronizing member. 

25. In a magnetic recording apparatus, a colled 
magnetic carrier of predetermined length for re 
taining and reproducing records, magnetic trans 
ducing means cooperating with said carrier for 
recording and reproducing records while said 
carrier moves past said transducing means, now 
able guide means for guiding and driving said 
carrier past said transducing means, control 
means including switch means actuable between 
a reproducing condition in which it causes re 
production of a record on said carrier and a re 

TO 

Cording condition in which a record is made on 
said carrier, said transducer means and said con 
trol means being arranged and correlated to co 
operate in effecting during a continuous con 
trollable period repeated reproduction of a rec 
Ord sequence recorded on said carrier, said con 
trol means comprising a control member novable 
between a reproducing position and a recording 
position, and a synchronizing member actuable 
to move in a predetermined synchronized relation 
to and guide means upon actuation of said Gone 
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trol member to the recording position for actuat 
ng said control means to its reproducing con 
dition after a selected length of motion of said 
synchronizing member, said control member 
being so arranged and designed that on actuating 
said control member to its recording position it 
actuates said synchronizing member to move in 
said Synchronized relation, and that on returning 
said control member to its reproducing position 
it causes reproduction of a record irrespective 
of the operation of said synchronizing member. 

26. A magnetic recording arrangement defined 
by claim 1, characterized by the fact that the 
Control means include a control member movable 
between a reproducing position and a recording 
Position and a Synchronizing member actuable to 
move in a predetermined synchronized relation 
to said carrier upon actuation of said control 
member to the recording position for actuating 
said control means to its reproducing position 
after a predetermined length of the motion of 
the carrier. 
2. In a magnetic recording arrangement, a 

looped magnetic signal carrier of predetermined 
length for retaining and reproducing records, 
guide means for guiding said carrier in a longi 
tudinal direction along a predetermined path in 
cluding means for impelling said carrier at sub 
stantially uniform velocity along said path, mag 
netic transducing means located along said path 
for cooperation with an element of said carrier 
for recording and reproducing records while said 
carrier moves past said transducing means, and 
control means actuable to cause repeated repro 
duction of a recording on said carrier during a 
controllable continuous period, said control means 
including a control member movable between a 
reproducing position and a recording position and 
a synchronizing member actuable to move in pre 
determined synchronized relation to said carrier, 
said control member and said control means 
being so designed and arranged that on actuat 
ing said control member to its recording posi 
tion it actuates said synchronizing member to 
move in said synchronized relation to the carrier 
and that on returning said control member to its 
reproducing position it causes reproduction of the 
record irrespective of the operation of the syn 
chronizing member. 

28. In a magnetic recording arrangement, a 
looped magnetic signal carrier of predetermined 
length for retaining and reproducing records, 
guide means for guiding said carrier in a longi 
tudinal direction along a predetermined path in 
cluding means for impelling said carrier at sub 
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an amplifier, relay means for operably connect 
ing said amplifier in cascade arrangement with 
either said pick-up coil or with said recording 
coil during reproducing and recording periods, 
respectively, said relay means automatically con 
necting a source of energy to the signal obliterat 
ing means when the amplifier is connected to the 
recording Coil, normally-open contact means con 
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stantially uniform velocity along said path, mag 
netic transducing means located along said path 
for cooperation with an element of said carrier 
for recording and reproducing records while said 
carrier moves past said transducing means, and 
control means actuable to cause repeated repro 
duction of a recording on said carrier during a 
controllable continuous period, said transducer 
means and said Control means being arranged 
and correlated to cooperate in affecting during a 
controllable period repeated reproduction of a 
record sequence recorded on said carrier in pre 
determined timed relation, said control means 
including means operable in predetermined syn 
chronized relation to the motion of said carrier 
for selectively making a new record on said 
carrier. 

29. An electronic recording and reproducing 
device comprising, in combination, a pick-up coil, 
a recording coll, and a signal obliterating means; 

O 

nected in series with said relay means and a 
source of E. M. F., timing means including a 
motor and motor-driven can for closing said 
contact means during a recording period of pre 
determined duration, and remote recording con 
trol means including a momentary contact switch 
in series with said notor for initiating operation 
of Said timing means. 

30. In a recording and reproducing system, a 
magnetic recording and reproducing device in 
cluding a pick-up coll, a recording coll, and a 
signal obliterating means; an electronic ampli 
fler, a signal source external to said recording 
and reproducing device, relay means for opera 
tively connecting an input circuit of said ampli 
fler either with said pick-up coil or with said 
signal source during reproducing and recording 
periods, respectively, said relay means also con 
necting an output circuit of said amplifier to 
said recording coll and connecting a source of 
E. M. F. to said signal obliterating means during 
recording periods, a timing means including a 
motor and motor-actuated contact-closure means 
for operating said relay means during a recording 
period of predetermined duration, switching 
means remote from said relay means and said 
timing means for initiating operation of said tim 
ing means, and a stick circuit for said timing 
means to maintain operation of said tining means 
throughout the recording period. 

31. A magnetic recording and reproducing sys 
ten of the class described comprising a mag 
netizable material of closed-loop type for record 
ing signal intelligence thereon, means for moving 
said magnetizable material, signal pick-up, re 
cording and obliterating means disposed adjacent 
Said magnetizable material, electronic amplifier 
means, relay Switching means for operably con 
necting said amplifier means and said pick-up 
means to effect reproduction of signals impressed 
on said magnetizable material and for operably 
Connecting said amplifier means to said record 
ing means and for connecting said obliterating 
means to effect recording of signals on said mag 
netizable material during recording periods, con 
tact means connected in series with said relay 
means and a source of E. M. F., timing means for 
closing said contact means during a predeter 
mined recording cycle, the time of said record 
ing cycle being substantially equal to the time 
required for said magnetizable material of closed 
loop type to make one complete revolution, and 
a momentary contact switch for initiating the 
Operation of Said timing motor. 

32. A magnetic recording and reproducing sys 
tem of the class described comprising a mag 
netizable material of closed-loop type for record 
ing signal intelligence thereon, a motor for con 
tinuously moving said magnetizable material, a 
signal pick-up coll, a recording coil, said coils 
being disposed adjacent said magnetizable na 
terial, electronic amplifier means, relay switching 
means for normally connecting said amplifier 
means and said pick-up coll for amplifying sig 
nals impressed on said magnetizable material 
and for operably connecting said amplifier means 
to said recording coil during a predetermined 
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recording period, a timing motor for establishing 
the predetermined recording period, the time 
of said recording period being substantially equal 
to the time required for said magnetizable ma 
terial of closed-loop type to make one complete 
revolution, contact means operated by said tim 
ing notor and connected in series with said relay 
means and a source of E. M. F. for operating said 
relay means only during the predetermined re 
cording period, and a momentary contact switch 
for initiating the operation of said timing motor. 

33. An electronic recording and reproducing 
device comprising, in combination, a pick-up coll, 
a recording coil, and a signal obliterating means; 
an amplifier, relay means for operably connect 
ing said amplifier in cascade arrangement with 
either said pick-up coil or with said recording 
coil during reproducing and recording periods, 
\respectively, said relay means automatically con 
necting a source of energy to the signal obliterat 

?ing means when the amplifier is connected to 
the recording coll, normally open contact means 
connected in series with said relay means and 
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a source of . M. , tinning means including a 
motor and motor-driven can for closing said 
contact means during a recording period of pre 
determined duration, a recording control switch 
having normally open contacts connected in series 
with said motor and a source of E. M. S. for 
initiating operation of said timing means, and 
normally open contact means connected in shunt 
with said recording control switch, said last men 
tioned contact means being closed by movement 
of said can during the recording period. 
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