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*'The présent inyvention relates.to an automatic -
control system for a magnetic reproducer or
‘recorder .and, more particularly, relates to an
electrical control “system: for automatically. re-
winding a magnétizable wire or.tape after TEPro- ;
duction. or:recording in a magnetlc recording de-.-
vice.

In & magnetlc recordmg devzce, as iswell-
known i the ‘art, a 1ong1tud1na11y magnetizable
.wire.or. tape is wound onto.one spool from. an- m
.other: spool’ .and. at. theé. sarne . time, traverses a !
magnetic. recording, head for the plirpose of caus-
ing electromagnetic. variations for reprodicing
purpoeses or.for:inducing. 1ong1tud1na1 magnetism
.in:the wire for recording... At the end of the re- z i
producing period.or.of the- recordmg period, when -
-the-wire is completely wound.on one yeel and un-~
wound. from: the other, it -is necessary. to.rewind
the wire on such other reel in order.to prepare
for.the:next -operation. . Unless such.rewinding g
is-effected at the proper time, there is the danger
that the wire may be completely, detached. from
the ;spool: from- which it.is being:. unwound . ¥or
this reason; and. for others, such. as.for convem-
cenice-and- for -making' the device foolproof it is o5
«desirable:to make the:system automatic:in oper-
ation. -

L An obJect of ‘the: plesent mVentxon therefore,
is.ito:provide-an. electrical . control:.system -for.a
magnetic.recording-or reproducing. device to: ef~ 30
fect automatic rewinding following:completion .of <
sgither the reproduclng operation or the: recorchng
uoperatxon &

A IOoTe: spemﬁc obJect of ~the: present mven-

“tlon is toiprovide an-electrical control. system.for 35+

-amagnetic.recording or reproducing:device-which 1.
-System is responsive:;to the:amount of/wire pres-
ent on the spool.on.'which:the:wire: is:wound

-and-to that from whiech: it isiunwound: in-order to

scauserreverse:drive: of the wire: at the end- of the 40 :

réproducing or playing period.:: :
o Aofurther.object of:the present 1nvent10n is to
prov1de - simple. and:leasily-controlled electrical
“system : for.effecting:; automaticrewinding: of .a
‘magneticirecording:.or reproducing: device:so:as
to: requiresminimum. attentlon and expenenoe of -
the operator: ‘

-:Other ‘objects.and advanbages will be apparent
iﬁom ‘a:study of:the:following spemﬁcatxonr taken
with the drawing wherein: ‘

TPigure 1°is. a side view ofia: spool embodymg
Lacgireuit making rand  breaking carrangement-in
which the eircuit is operied:asia:result of almost
: complete unwinding ‘of & wite:from-the spool;

Figure 2’ is:a’side wview of .amodified :formi:of 55,
-wire:from:the spool:may he used.

=spookfrom:that-shown inFigure! 1 and
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Flgure 3-8 an’ electmcal wiring-diagram for a
magnetic recordmg or' reproducmg device 'which
device i shown ‘schematically for the purpose of
clarity.

" Referring more particularly toPigure 1, numer-
al {1 denotes a $pool of ‘insulating ‘material, such
as Bakelite, plastic, ete., having a‘hub portion-2
flanked” by two ' disk portlons ‘3 and 4 preferably
of the same matenal On-the side face of disk
3 there is provided 'a slip ring 5'which-is adapted
toslide in contactmg relationship with's brush 6
connected’ to” an’ external eleetric czrcult One
or more longltudmally extendmg contact elements :
T.and. 8 dre. prov1ded with' their surfaces flush

‘w1th the perlpheral surface of hub” portlon ‘2, and

are. electrlcally connected to’ shp ring ‘5. "It W111
be seen; thelefore ‘that’ if the' electrical circuit
extends through a magnetlzable wire'9, which is
being’ unwound from the spool I, that 80 long” as
the wire covers contact elements T'and 8, a cir~
cuit 'will be completed extending from wire$
through contact elements. T or 8, sHp ring §, brush
6, to.the remamder of.the eléctiic circuit. How-
ever,. as. S00n. a8 Wire 9 has been unwound t6 an
extent so-as to,uncover contact elements 1 and
8, such eircuit-will e’ 1nterrupted S

Figure 2 shows a mnodified from.of a spool 111us-

“trated in Figure 1.but is simpler inasmuch as the

slip.ring is eliminated and, .instead thereof a pair
of - longltudlnauy extendmg .contact elements i
and {2, similar, to--contach elements 1-and 8 of
Figure 1; are dlsposed in somewhat staggered : re-
lation.as: shown So that as. long as ‘the wire bridges
the.gap between. the mwardly prOJectlng ends of
contact elements..il. and .12, the clrcult is com=~

-pleted.extending from.a. metalhc hub .portion (13,
.a-radially extending. metalhc portxon 14, element

{1,/the wire, element 12, radxally extendmg metal-
11c portion {5:and the hub portxon 16.. In other

words,-the-structure in Flgure 2.differs from; that
in-Figure-

i that the wire const1tutes 8 Ver.v
small portion of the circuit and in that the mput

and output leads:are. both axially-disposed: ‘with

respect:to theispool thereby facilitating the elec~

45~ trical wiring “which' may be accomplished. by

grounding -one of the:hub. portions: (3: and (6.
The ‘structure shown in Figure 1.is:illustrated in
the eircuit - diagram"of ‘Figure'3 to ‘be- desorlbed

_'heremafter although'it'should be understood that
50" the modzﬁcatmn of the’ spool shown in F1gure 2

may. be substltuted in such c1reu1t for the vtype ‘of
structure Allustrated in Flgure 1 In Tact, as far
as the circuit’is concerned any swztch Whmh is
responsive to almost:complete unwmdmg of the
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In the schematic showing of Figure 3, numerals
20 and 21 denote spools similar to that shown
in Pigure 1 for unwinding or winding a para-
magnetic wire or tape 22. The wire 22 is moved
through a magnetic field developed by an elec-
tromagnetic recording head of any well known
construction 23. In a manner well known in
the art, wire 22 may be wound onto spool 21
while being unwound from spool 20 to effect
longitudinal magnetization thereof along incre-
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mental portions of the length of the wire as it -

is being passed through the recording head 23
in which head electromagnetic variations are
impressed in response to voice or other vibra-
tions falling upon a microphone (not shown)

which is in circuit relationship with the record-.

ing head. After the wire is completely magnet-
ized and wound on spool 21, the drive is reversed
and the wire is rewound on spool 20, After such
rewinding is completed, the wire may again be
wound onto spool 2 at which time the recording
head 23 may be used for reproducing the record
appearing on the wire in a reproducing circuif.
After the reproducing or playing of the wire has
been completed and most of the wire has been
wound onto spool 21, the wire is again rewound
on spool 20. If desued the wire may be played
(or reproduced) again by winding it onto spool
21 as stated before. In fact, the wire may be
played and rewound as many times as desired as
in the case of an automatic phonograph record.

When it is desired to induce a new magnetic
record on the wire, it is passed through an eras-
ing head which uniformly magnetizes the wire
or demagnetizes the wire So as to cause erasure
of the magnetic record appearing thereon. After
such erasure a new magnetic record may be made
on the wire, - All the foregoing features of opera-
tion gdre well known in the magnetic recording
art.. .

'The present mventlon however, is concerned
with means for automatically effecting the above
_indicated rewinding operations and winding
operations in response to substantial unwinding
of wire from the respective spools. -

More specifically, numeral {9 denotes a longi-
tudinally - movable -carriage having, rotatably
supported on one end, friction drive roll 25 and,
on the other end, friction drive roll 26. An elec-
tric motor 27 is pr0v1ded with a pair of shafts
28 and 29 having worm gears or other suitable

"means for effecting rotation of rolls 30 and 31
in opposite directions-as indicated by the arrows.
A spring 82 normally urges carriage-19 to the

“left, as illustrated, so that rolls 31--and 26 are

" in friction drive relationship to effect driving of

* spool 20, to which ‘Toll 26 is coupled; in a direc~

“tion indicated by the arrow for effecting rewind-
ing of the wire on’'spool 20, A relay 33, which is
included in the motor circuit as.indicated by
conductors 62 and 63, will, upon- energization of
the motor circuit, cause switch 34 to close, which
switeh is hormally open when 33 is deenergized.
- A circuit will, therefore,. be completed from

" ground. connection 35, to hattery or:other elec-

. tric source: of energy 36, pilot light- 41, switch
34, thence ‘dividing-to two parallel ‘paths, one
going through wire 22, through the circuit mak-

~ing and breaking meang embodxed in spool 20,
switch operating coil 37 to a ground connection
38, and the other parallel path extending through
wire 22, the circuit making and breaking means
embodied in spool” 2| sw1tch operatmg coil 39

“‘to' ground 40.

Again referring 0 Flgure 3, all of the cxrcults
shown there are de-energized. Let it be assumed
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that the supply spool 20 has a quantity of wire
thereon, while the spool 21, which is the take-up
spool of the recorder, has only several turns of
wire wrapped therearound. The apparatus, in
this condition, is now ready to be played or is
ready to have a magnetic record made on the
wire 22,

The relay switch 42 is manually depressed and
momentarily held, or this may be conveniently
done in any suitable equivalent manner, such as
by a push-button switch (not shown) bridging
the contacts of the relay 42.

Upon depression of the relay switch 42, the
energization circuit to the solenoid 45 is closed
through the normally closed relay contacts 43 to
the battery 36. Energization of the solenoid 45

~ causes the movable carriage 19 to move to the

right, thus closing contacts 57 and 58 and open-
ing contacts 51.

- Closure of contacts 57 and 58 causes closure
of the motor circuit to the motor 271 from the
battery 85 through contact §1. Energization of
the motor circuit simultaneously causes energi-
zation of the relay coil 33, which is in the motor
circuit thereby closing relay contacts 34. Closure
of relay contacts 34 ‘causes relays 371 and 39 to
be energized, thus maintaining relay contacts 42
and 41 closed, and also causes opening of relay
contacts 43. .

‘The manual or other temporary means neces-
sary to initially close the relay contact 42 is no
longer necessary, since the relay 42 is held closed
by the energization of the relay coil 37.

The ‘motor 27 now drives the take-up spool 21
through the drive wheel 30, the intermediate
drive roller 28, and the driven roller 21’ which
is mechanically coupled in any suitable manner
as indicated by the dot- dash line 64 to the’ take-
up spool 21,

This operation contmues until- the wire being
unwound from the supply spool 20 no-longer
bridges- the contacts on the spool 20, and thus
opens the circuit of the relay 37, Opening of
energization circuit of the relay 37 immediately
de-energizes the solenoid 45, and the compression
spring 32 actuates the movable carriage 19 to the
left until the intermediate drive roller 26 is
wedged against the drive roll 31, and the driven
roll-20’ which is mechanically coupled as is indi-
cated by the dot-dash line 85 to the relay or

’ supply spool 20.

Movement of the carriage {9 to the left causes
the circuit contacts 5T and 58 to open and the
contacts 81 to close. The motor is still energized
for the .contacts 4i are still closed .due to the
continued energization of the relay 39. However,
the supply spool 20 is now driven to cause a
rewinding of the wire 22 thereon.

After the wire: is' substantially entlrely re-
wound on the spool 20, the wire finally stops
bridging the contacts |1 and 12 on thé spool 21.
This . causes ' de-energization - of the relay. 39
which, in turn, opens contacts 41.and closes con-
tacts: 43. :Opening of the contacts 41. causes
de-energization. of . the motor circuit ~and, .of
course, also de-energization of the relay 33 which
is connected in the energization circuit.of the

:motor:. De-energization of the relay 33 with the
~opening of its associated contacts 34 completely

de-energizes the system.
~The machine is now-completely shut down and

closing of the contact 42.

‘Thus, it will .be seen that I have provided an
efficient and simple control system for effecting
automatic rewinding of a magnetic recording de-
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vice either after the playing (i. e., reproducing)
operation, or after the recording operation, thus
enabling persons not skilled in the art to readily
control the apparatus and eliminate time loss,
suiich as may be caused by normal waiting periods
between playing (reproducing) and rewinding, or
vice versa.

It will, of course, be understood that various
details of construction may be varied through a
wide range without departing from the principles
of this invention and it is, therefore, not the pur-
pose to limit the patent granted hereon other-
wise than necessitated by the scope of the ap-
pended claims.

I claim as my invention:

1. An automatic rewinding system for a mag-
netic recording or reproducing device including
a. pair of reels for winding a magnetizable
medium from one reel onto the other reel and
vice versa, an electrical control circuit including
a portion of said magnetizable medium, an elec-
tric motor, a pair of friction drive rolls rotated
in opposite directions by said motor, a recipro-

cable carriage, a pair of friction driving means.

mounted on said carriage, one for each of said
drive rolls and reels, and electromagnetic means
energized through said electrical control circuit
for moving said carriage in a direction to effect
disengagement of one of said friction drive rolls
from one of said friction driving means and en-
gagement of the other of said friction drive rolls
with the other of said friction driving means.
2. An automatic rewinding system for a mag-
netic recording or reproducing device including
a. pair of reels for winding a magnetizable
medium from one reel onto the other reel, an
electrical control circuit including circuit ele~
ments mounted on each of said reels, each set of
circuit elements being adapted to be bridged by
a predetermined amount of the magnetizable
medium wrapped around said reel to compléete
said electrical control circuit, an electric drive
means including a motor having a pair of driv-
ing rolls rotating in opposite directions, a re-
ciprocable carriage carrying a pair of driven rolls
operatively connected to said respective reels,
means for normally biasing one of said driven
rolls in frictional driving relationship with one
of said driving rolls and the other of said driven
rolls out of driving relationship with the other
of said driving rolls, a motor energizing circuit,
and electromagnetic means operable upon com-
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ship with said second control switch, a source of
electric energy connected through said sets of
circuit elements mounted on said reels to ener-
gize said relays only so long as a sufficient
amount of the magnetizable medium is wound
about said respective reels to bridge said sets of
cireuit elements, drive means for selectively driv-
ing one or the other of said reels, said means be-
ing in driving engagement with one of said reels
whenever said first control switch is open, elec-
tromagnetic means adapted to be energized upon
closure of both of said control switches to shift
said driving means into driving engagement with
the .other of said reels, and means operable
responsive to shifting of said drive means to close
said shunt switch whereby the electromagnetic
means remains energized despite subsequent

" .. opening of the second control switeh.
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pletion of said electrical control circuit for mov- -

ing said carriage to disengage said engaged rolls

and engage said disengaged rolls to effect a re-.

versal of the direction of travel of said record-
ing medium.

3. In a magnetic recording or reproducing de-
vice having a pair of reels for winding a mag-
netizable medium from one reel onto the other
reel and vice versa, an electrical control circuit
including circuit elements mounted on each. of
said reels, each set of circuit elements being
adapted to be bridged by a predetermined
amount of the magnetizable medium wrapped
around the reel upon which the circuit elements
are mounted to complete a current path through
said electrical control circuit, a relay in circuit
relationship with each set of reel mounted cir-
cuit elements, a first control switch adapted to
be closed by energization of one of said relays
and a second control switch adapted to be opened
by energization of the other of said relays, a
normally open switch in shunt circuit relation-
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4., In a magnetic recording or reproducing de-
vice having a pair of reels for winding a mag-
netizable medium from one reel onto the other
reel and vice versa, an electric motor, a source
of electrical energy, & motor circuit for connect-
ing said motor to said source, said circuit includ-
ing automatic limit switches disposed in parallel
circuit relationship, means to selectively couple
one or the other of said reels to said motor for
movement thereby, and means operable sub-
stantially simultaneously with said coupling
means for selectively closing one or the other of -
sald limit switches to complete the motor circuit.

5. An automatic control system for a mag-
netic recording or reproducing device including
a pair of reels for winding a. magnetizable
medium from one reel onto the other reel and
vice versa, a pair .of rotatable driving means,
one rotatable in one direction and the other
rotatable. in the opposite direction,  means
adapted to be driven by one or the other of said
oppositely rotating driving means  for rotating
said reels in either of two directions, means nor-
mally biasing said- driven means into driven
engagement with one of said oppositely rotating
driving means-to drive said reels in one direc-
tion, @ first circuit including electromagnetic
means for shifting said driven means against said
bias into driven engagement with the other of
said oppositely rotating driving means for rotat-
ing said reels in an opposite direction, and a sec-
ond electrical circuit for controlling energization
of said first named circuit.

MARION 8. DANISCH.
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