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This invention relates to improvements in an
automatic stop arrangement for magnetic re-
corders and the like, and more specifically, to
means for automatically stopping the travel of a
recording medium from one speol to another
in a magnetic recorder when there is danger of
the medium becoming completely unwound from
one of the spools, although the invention may
have other uses and purposes as will be appar-
ent to one skilled in the art.

This application is a continuation of my co-
pending application entitled “Automatic Stop
Arrangement for Magnetic Recorders,” U. S. Se-
rial No. 523,832, filed February 25, 1944, allowed
July 22, 1948, and assigned to the same assignee
as the present invention.

Jn magnetic recorders and the like, it is fre-
quently troublesome to find that the recording
medium has been totally unwound from one of
the speols. Usually the medium passes from one
spool to another, being partially wound about
both spools during a recording and a rewinding,
and a reproducing operation. If a recording is
in process, the medium may be totally unwound
from the supply spool unnoticed by the operator,
and a materiai part of the recording may not be
recorded at all. Likewise, if the medium is to-
tally unwound from the receiving spool during
a rewinding cperation, unwelcome difficulty is
experienced in properly associating the medium
with the guide, pulleys, in some instances a level
wingd arrangement, erasing head, recording head,
and reattaching it to the receiving spool. It is
also well recognized that if a medium should
break during a recording, rewinding, or repro-
duction, all operation should immediately stop.
In addition, in many cases, the recording medium
itself is under tension during operation, and upon
3, breakage in the medium or a total unwinding
of the medium from one of the spools, there is
considerable danger of injury to the medium that
might cause deterioration to some extent of an
important part of a recording.

With the foregoing in mind, it is an important
object of the instant invention to provide an ar-
rangement capable of automatically stopping the
raoving parts of a magnetic recorder or repro-
ducer when all but a predetermined length of
medium has been unwound from either the sup-
rly or the receiving spool, and also effecting such
stoppage of moving parts upon breakage of the
medium.

Another object of the invention resides in the
provision of an electrically energized arrange-
ment for cufting off the power to the driving
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2 .
motor of a magnetic recorder or reproducer prior
to a medium being totally unwound from either
of the spools, or instantly upon breakage of the
medium.

A further feature of the invention resides in the
provision of an automatic stop arrangement for
a magnetic recorder or reproducer which effec-
tively stops all moving parts when the recording
medium is wound nearly off one of the reels or
spools.

Angther feature of the invention resides in the
provision of an automatic stop arrangement for
a magnetic recorder or veproducer to effect a
stoppage of the moving parts when the medium
is about to be unwound entirely from one of the
reels or spools or upon breakage of the medium,
the arrangement being such that the medium it-
self acts as the controlling element in the func
tioning of the stop arrangement. :

Also an object of this invention resides in the
provision of an electrically controlled automatic
stop arrangement for a magnetic reproducer or
recorder, in which the recording medium itself
is used as a conductor in the electrical circuit of
the stop arrangement.

Still another object of the instant invention
is the provision of automatic means to cause a
stopping of moving parts of a magnetic recorder
or reproducer prior to the total unwinding of the
recorder medium from one of the spools, the ar-
rangement embodying a selective control to per-
mit resumption of operation in the same direction
to totally unwind the medium from the particu-
lar speol if that is desired.

A further object of the invention resides in the
provision of automatic means to stop the moving
parts of a magnetic recorder or reproducer prior
to the complete unwinding of the recording me-
dium from one of the spools, or upon breakage-
of the medium, such means involving a selective
contro] to permit resumption of motion in the
same direction if it is desired to completely un-
wind the medium from one of the spools, such
selective control being inoperative to effect a re-
sumption of operation in the event of breakage
of the medium.

It is a still further object of the instant in-
vention to provide automatic stop mechanism
for a magnetic recorder or reproducer to cause
2 stoppage of moving parts in the event of
danger of unwinding a medium from a spool or
upcn breakage of the medium, which arrange-
ment is positive in action, economical to produce
and use, and which may be associated readily
with a magnetic recorder or reproducer already
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built, or readily built into a magnetic recorder
or reproducer during manufactire.

‘While some of the more salient features, char-
acteristics and advantages of the instant inven-
tion have been above pointed out, others will be-
come apparent from the following disclosures,
taken in conjunction with the accompanying
drawings, in which:

BFigure 1 is a fragmentary diagrammatic view
of salient parts of a magnetic recording and re-
producing device including a stop arrangement
embodying principles of ths instant invention,
with the wiring diagram of the arrangement also
illustrated:

Figure 2 is a fragmentary top plan view of the
structure seen in Figure 1; and

Figure 3 is a fragmentary diagrammatic view
of the same character as Figure 1, but illus-
trating a stop arrangement embodying a some-
what different form of electrical circuit.

As shown on the drawings:

In-that form of the instant invention illus-
‘trated in Figures 1.and 2, certain of the salient
features and most readily accessibie parts.of a
‘maghetic recording and reproducing device are
illustrated together with a stop arrangement
-diagrammatically shown. In the illustrated in-
stance the parts of the recorder are shown asso-
ciated with a supporting panel 1, and include a
pair of spaced reels or spools 2 and 3 each of
which is provided with a shaft extending through
the panel { to any suitable drive connections.
Carried by these spools 2 and 3 'is a recording
medium “4- which, in the illustrated instance, is
in the nature of a relatively fine round wire of
paramagnetic material. The medium or wire &
is shown partially wound around both spocls and
‘the wire may travel from one spocl to the other
depending upon which direction the drive megns
are -operating.

‘In the illustrated embodiment, the wire 8
travels from the reel 2 to the reel 3 when a. re-
cording is being made and when a recording: is
being reproduced, and for purposes of conven-
ience this direction will be referred to as forward
‘movement. The wire travels in the opposite
direction, referred to as reverse movemsnt, dur-
ing rewinding betwesn recording and reproduc-
ing eperations.

In traveling from the reel 2 to the reel 3, the
‘wire @ passes over a guide pulley §, then through
the field of an erasing head §, then in operative
-association with a recording or reproducing head
7, and thence over another guide pulley 8 to the
re€l or:spool 3. The guide pulleys, erasing head,
and recording head are earried on an electrically
conduective sub-panel 9 mounted on a shaft 8 ex-
teriding through the supporting pansl i, as ssen
in Figure ‘2. The entire sub-panel 8 together
with the instrumentalities carried -therecn, may
“be movedin and out relatively to the panel { by
any.suitable form of mechanism so as to insure
.a.level winding of the wire 4 on either of the
-Spools.

In wsual operation, the wire is caused to travel
in a forward direction, the erasing head 8 de-
magnetizes the wire to remove -any previous re-
ccording that may be thereon, and the recording
‘head 1-magnetizes the wire in accordance with
“fluctuating electrical impulses to be recorded.
After-a recording has heen made, the wire msy
be rewound on the supply spool 2, and then again
moved in the forward direction to the receiving
spool .3 for reproduction purposes. During ve-
‘producing, the .erasing head § is deenergized,
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sately if breakage

‘blades 30 and 31

4

and the recording head T acts as a pick-up means
to transmit the impulses now caussd by the mag-
netized wire to suitable amplifying means for ra-
production of the record.

For many cbvious reasons, it is desirable not to
have the wire unintsntionally ftotally unwound

“from one'of the sposls 2 or 8, and it isalsc desir-

able to stop the movemsnt of the wire immedi-
of the wire should occur.
Among those rveasons are possible injury to the
wire and especially to the part of the wire carry-
ing an important portion of the recording, and
the objectionable waste of time necessary fo re-
associate the wire with the guids means, record-
ing and erasing heads, and attach it again to
the spool from which it had been totally unwound.

‘In breakage, obviously no farther movement of

the wire is desired until that breakage has bsen
corrected,

To this end, like viders are associated one
with each of the spools 2 .and 3. These riders
operate in the same manner as.an electrical
brush, and bear against the portion of the wire
wound-around the particular spool. With refer~
ence -more particularly to Figure 1, it will be
seen that each rider embodies a lever {9 pivoted
intermediately as at 4§ to the supporting panel 1.
The inner end of the lever carries a substantially
sector shaped shoe (2 pivoted to the lever as
indicated at 13, this structure being seen in dot-
ted lines in Figure 1. Thus, contact with the
wire ypon the spool may effectively be had re-
gardless of the girection of rotation of the spool.
The outer end of the lever is engaged by a ten-
sien: spring {4 suitably anchored at ifts opposite
end to an insulated stud. 5 projecting. from. the
panel { so that there can be no electrical con-
nection between the spring and the panel in the
event the panel is made of conductive material.
Although hoth rider arrangements are identical,
that associated with the speol 2 will be indicated
by numeral (@, and that associated with the
spooel 3 will be indicated by number i for pur-
‘poses.of convenhience in the later description as
to the electrical -circuit.

Alse mounted :in a suitable location on the
panel § or-in any other desirable location, is a
pair .of spaced similar relays, generally indicated
by numerals {7 and {8, The relay {7 includes
& paramagnetic. core 19 with an energizing eoil

20 wound therearound and the relay is .adapted

to open a switeh generally indicated by numeral
21. This switch includes a stationary contact
22 -and a pivetal-.contact 23 which functions as
an -armature for the relay. The switeh is nor-
mally_held in closed position with the aid of -a
spring 24 holding the armature contact 23-away
from the relay into engagement with the contact
22. Upon energization of the relay, the arma-
ture contact 2% will be drawn away from the
contact 22 -against the action of the spring 24
to open the switch.

The relay 18 is of the same general construc-
tion as the relay {1, and is associated with a
similar switch generally indicated by numeral 25
including 2 fixed contact 28 and an armature
contact 271,:this switch also normally being held
in closed position by & -spring 28.

~Involved in the automatic stop arrangement
is:a control device illustrated diagrammatically

near the pottom of Figure 1, which is in-the

nature of a cam actuated double-pole double-
throw switch, generally indicated by numeral 28.
This switch includes a pair of spaced switch
of flexible spring-like con-
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ductive materigl, and the switch blades are
curved so as to always tend to ride the surface
of a rotary cam 32. The switch also includes
a pair of stationary contacts 33 and 34 associated
with the blade 30 and a similar pair of stationary
contacts 35 and 36 associated with the biade 31.
As illustrated, the switch is in open position. If
the cam 32 is turned substantially 90° counter-
clockwise, the blade 36 will be engaged with
contact 34 and the blade 31 will be engaged with
contact 36 to cause travel of the recording me-
dium 4 from the spool 2 to the spool 3. Con-
versely, if the cam 32 is turned substantially 90°
clockwise from the position seen in Figure 1,
the switch blade 30 will close the circuit with
contact 33 and the switch blade 3{ will close
the circuit with contact 35. With the switch
closed in that direction, the recording medium 4
will travel from spool 3 to spool 2.

The magnetic recording device also includes a
drive motor 37, shown diagrammatically in ¥Fig-
ure 1. This motor may be a unidirectional motor
with a suitable reversing transmission between
it and the shaft of the spools 2 and 3. In this
instance, the automatic stop arrangement is such
that when the recording medium 4§ is about to
become unwound totally from either of the
spools 2 and 3 or in the event of breakage of
the recording medium, the electric circuit to the
motor is opened, and conseguently all moving
parts of the apparatus will cease motion. The
stoppage of the moving parts is brought about
automatically through an electrical circuit now
about to be described.

Electrical energy is obtained from any suitable
source through a pair of line conductors 38 and
39. Conductor 39 is connected to one side of
the motor 37, the other side of the motor being
connected to the fixed contact 28 of the switch
25 through conductor 48. The armature con-
tact 27 of this switch is conneeted through con-
ductor 41 to the armature contact 23 of the
similar switch 21. A conductor 42 connects the
fixed contact 22 of the switch 21 to the blade
31 of the control switch 29. The fixed contact
35 is connected to the line conductor 28, and
the fixed contact 36 is connected to the same
line conductor through a conductor 43. The
other blade 30 of the switch 29 is connected
through conductor 44 to the aforesaid conductor
&4i. The fixed contact 33 is connected by way
of conductor 45 to the conductor 42, and the
fixed contact 34 associated with this switch blade
30 is connected to the aforesaid conductor 49 by
a. conductor 46.

- With this arrangement, assuming that the
control switch 29 is set for forwaird movement,
current will flow through the conductor 38, con-
ductor 43, contact 38, switch blade 3i and con-
ductor 42, through switch 21, conductors 41 and
44 to switch blade 38, and then through contact
34 and cconductors 43 and 48 to the meotor, and
to the other side of the line 39 from the motor.
It will be seen that in order to complete this ¢ir-
cuit, switch 25 is not necessary.

In similar manner, assuming that the cam 32
is set for reverse or rewind movement of the
recording medium, the current will flow from
the line conductor 38 through fixed contact 35,
switch blade 3!, conductors 42 and 45, contact
23 and switch blade 30, conductors 44 and 41,
switch 28, conductor 42 and back through the
motor to line conductor 39.
necessary in this instance.

It will therefore be noted that when the re-

Switch 2! is noty
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cording medium 4 travels from the spool 2 to the
spool 3, relay control switech 21 governs the motor
cireuit, and when the recording medium moves
in the opposite direction, the relay control switch
25 governs the motor circuit.

The relay circuit includes a conductor 47 in-
cluding a pigtail 48 leading from the rider ar-
rangement [0 asscciated with spool 2, and a con-
ductor 49 with a similar pigtail leading from the
rider arrangement 16 associated with spool 3.
The two relay coils are connected in series by
conductor 50 and paralleled across the con-
ductors 47 and 49 with a pair of resistances 5
and 52 connected together in series by conduc-
tor 53. A conductor 54 is ground connected at
one end to the sub-frame 9, and at the other
end to both the conductor §9 and one side of a

source of energy such as a battery 58. A con-
ductor 56 from the other side of the battery is

connected with conductor 53 between the re-

sistances, and this conductor 58 may include a
suitable switch 57 for opening the battery circuit
when the device is not in use.

With this circuit arrangement, it will be noted
that during normal operation, the relay coils are
shorted out by the resistances &{ and 52 and con-~
ductor 53 forming an easier path for current flow
than the relay coils. Current will then flow from
one side of the battery through the resistance £l,
conductor 47, rider 19, and the recording medium
itself to the guide pulley 5§ to the sub-frame 8.
and bhack to the hattery through conductor 54.
On the other side of the device, the current will
likewise flow through resistancs &2, conductor
49, rider 1§, and the recording medium itself
to the guide pulley 8, through the sub-frame %
and back to the battery through conductor 54.
It should he borne distinctly in mind that in the
event, the recording spools 2 and 3 are not made
of non-conductive material, such as a suitable
plastic, then the barrel of each of these spoois
is insuvlated from the shaft of the spool. This
is to prevent a grounding of the circuit thr ough
either spool.

Neow assuming that the wire 4 is uxavehng in
forward direction from the reel 2 o the reel 3, it
will be noted that the rider {8 may be set to con-
tact the wire on the spool 2 at s desired point
so that there will be a few turns of wire left on
that spool when the resiliently urged contaet
rides off the wire against the barrel of the spool,
as may be seen from the showing in Figure 2.
As soon as that rider passes off the wire, the
above set forth circuit is opened, and in that
event current will travel through the resistance

- Bl from one side of the battery, the adiacent por-

60

70

ticn of conductor 47, the relay coil 29, and back
1o the other side of the battery thus energizing
the relay 17 and opening switch 24, fhus break-
inz the circuit through the motor. ILikewise,
when the wire 4 travels in the opposite direction,
and the rider 16 passes off the wound wire, the
circuit through the wire itself is opened, and in
this event current will pass through the resist-
ance 52 from one side of the battery, a portion
of conductor 492, through the coil of relay {9, and
back to the other side of the battery. In this
event, relay 18 is energized and switch 23 is
opened, thus breaking the motor circuit. In the
event the wire 4 should break, both relay cir-
cuits operate, and both swilches 2f and 25 are
opened simultaneously. .

Sometimes it is desirable to totaﬂy vnwind the
wire from one of the reels because, for example,
it might be desired to ship a recording fo a_ gif-
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ferent:location. - With that thought in ming,.a
-hand operated unwind switch 82 is provided, one
side ~of this -switch -connected fthrough a con-
ductor 59 do the aforesaid conductor 48, and the
other side of the switch through a conduchor &8
to the aforesaid conductor 48, Assuming that
the wire has almost been unwound. from spool 2
sufficiently to cause an opening of the switeh
24, the motor may again be started and opera-
tion -resumed in the ‘same direction o com-
pletely unwind the wire from that spool by simply
closing the switch §8. In-that event the current
will flow from line 38 through conductor 43, fized
contact 38, conductor 48, switeh 58, conductor
/8, -to the motor through conductor 46, and
thence io the other side of the line 33.

Likewise, if - the motor has been stopped by
the . actuation of .the relay (8, the wire may
readily be totally unwound from the spool:3 by
the actuation of the switch 58. In this instance,
the current will ‘flow from line conductor 38 to
fixed contact 35, switch blade 3!, conductor 42,
conductor 48, switch -58, -conductors 46 and 49
tothe motor, and back to the other side of the
line: 38. .

‘Thus, it-will be seen that before the recording
medium can be ftotally unwound from either of
the spools, "or in the event of ‘breakage in the
medium,-the circuit through the motor is auto-
matically -opened, and the moving parts of the
apparatus stop. At the same time, by the simple
manipulation of-switch &8, the wire can be totally
unwound .from either of the spools by the im-
‘mediate resumption of operation in the previous
direction, if it is so-desired to unwind the wire.

In Figure.l I have schematically-and diagram-
matically indicated the mechanical :connections
hetween the motor and the. reels including the
reversing mechanism. The motor directly drives
a, friction drive wheel 88 :in a clockwise direction.
Above the friction drive wheel 83 a yoke frame
81, pivoted-at 82 for swinging-movement in either
direction is mounted. This frame carries a pair
of fixed wheels 83 and 84 on its respective legs.
A second friction wheel 85 is .associated with
the wheel 84 -and also carried by the yoke frame.
When the cam 32 is turned for forward drive,
the yoke frame 8! is pivoted to the left-as seen
in the drawings, so that friction -wheel 84 con-
tacts friction drive wheel 88 thus causing g drive
of the reel 8 by a suitable belt -and pulley :con-
nection between the reel and the ‘friction wheel
85. During this operation the reel 2 is an idler.
When reverse operation is desired, cam 32 is
‘turned in the opposite direction, the yoke frame
81 is pivoted, and the friction wheel 83 comes
into contact with ‘the friction drive wheel 89 so
that the reel 2 is directly driven, the reel 3 be-
comes an idler, and the recording medium 4
travels from reel 3 to reel 2.

In Figure 3, T have illustrated the same me-
chanical apparatus as above described, including
the same type of riders 10 and {8 for the wire
on the spools 2 and 3. In this instance, however,
I have -associated -a more simplified electrical
circuit for the automatic stopping of the motor
inthe event of total unwinding of the wire from
either spool 2 or 3 or in the event of breakage
of ‘the wire. With this circuit, only one relay
control switch governing the energization of the
motor 37 is utilized. This switch is generally
indicated by numeral 61 and embodies a station-
ary contact 62 connected through a conductor
63 ‘to the one side of the motor, and_a pivotal
armature -contact - 64 ~connected to a line con-
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ductor:66. 'The other:side.of the motor. is:con-
nected to :a line conductor :66. .Consequently,
with-the switch 61 in closed position.as illustrated
the motor is energized. »

The armature-contact §4-of the switch 61 has
asscciated therewith :a spring 67 .connected -to
an insulated stud .68 and normally tending .to
hold this switch in open position.. The -switch
is maintained closed by a relay:including a-para-
magnetic core §9 and a coil 10 wound there-
around. One end of this coil is connected to-a
suitable source of -energy -such .-as a battery.Tl.
The other end. of the coil is connected:through
a conductor 72 having -a pigtail formation
through the rider 16 associated .with -spool .3.
The opposite side of the battery T4 is connected
through a conductor 13 to the rider {0 associated
with the spool 2. The conductor 13 1nay include
a switch 74 to open the battery circuit when
the device is not in use.

In the arrangement just above described,.cur-
rent flows from one side of .the. battery-through
conductor 13, rider 10, the recording medium 4
itself to the rider 15.on the other spool 3 :and
back. to the battery through conductor J2-and
relay coil T9. Thus, the relay is-energized, main-
taining the switch 6! in closed position against
the action of the spring 61. In the :event.the
rider {0 passes off the wire on:spoel. 2, the circuit
is opened, the relay.deenergized, and the spring
67 opens the switch 61, deenergizing the motor.
The same result happens if the .rider 16 :asso-
ciated with spool 3 passes off the recording me-
dium on that spool. :

Circuit means are provided to_resume -opera-

tion in the previous direction, in the-event it .is

degired to tofally unwind the recording -medium
from one of the spools. To this. end, a conductor
15 is connected between the rider 19.and one ter-
minal of :a double throw switch generally indi-
cated by numeral 18. The other terminal of this
switch is connected through conductor 17 tothe
rider 16. The switch blade is connected by way
of .a_conductor 78 to:a conductor 78 between :the
shafts of the guide pulleys 5 and 8.

Assuming that the recording medium was trav-
eling in the forward -direction, .from .spool: 2:to
spool §, and the rider .18 passed: off. the medium;
it is a simple -expedient to close ithe switch |16
with .conductor 73, so that the.circuit will -be
closed through .this conductor, the lever of the
rider 18, conductor 13, the battery -and relay,
conductor 72, the rider. 8, through the:medinm
itself to'the .guide pulley -8, and through :con-
ductors 78 and 78 irom this pulley back to-the
conductor 15. In.similar manner, if the wire is
traveling in the epposite direction, and the rider
16 passes off -the wire, the switch ‘18 may. be
closed with the conductor 17 and the relay will
be energized to again close the switch 61 gov-
erning the . motor circuit.

.Means are provided, of course, to commence
reverse winding of the recording medium after
the metor has been automatically stopped - by
either of the riders {8 or {§ passing off the me-
dium on the respective reels 2 .and 3 while a small
quantity of wire still remains on reels 2 or 3,
respectively. These means include a switch .86
having a pair of contacts 87 and 83 associated
with it. These contacts are connected respective-
1y.by conductors 88 and 89 to conductors 17 and
15 in parallel with the switch 15. 'The switch
blade itself is connected through conductor 81 to
conductor 78. During cperation of the medium
in the forward direction, from spool 2 to the spool
3, the switch 86 remains closed with contact 81,
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as illustrated. Then, in the event the rider 10
runs off the medium on the spool 2 and the motor
is automatically stopped, it is a simple expedient
to reversz the switech 85 and bring it in circuit
connection with contact 88 to commence reverse
winding of the medium from the spool 3 to the
spool 2. In this instance, the circuit would be
completed from the battery through conductor
183, rider 18, conductor 18, conductors 99 and 8i,
and thence through conductors 78 and 19, the
medium itself, rider i6, and conductor 72 and
the relay coil 7§ back to the opposite side of the
battery, thus causing the relay to close switch
61 and again energize the motor. The mechani-
cal means by which the reverse drive is obtained
is substantially the same as that illustrated- in
Figure 1, with the switch 88 mechanically cou-
pled to the {friction drive mechanism. Obviously,
the switch 88 remains in circuit connection with
contact 88 during reverse movement of the re-
cording medium, and in the event the rider i§
passes off the medium, forward drive may again
be established by moving the switch 8§ into cir-
cuit connection with contact 87. :

With this particular arrangement, it will be
noted that in the event of breakage of the wire,
the switch 78 will be in nearly every case inef-
fective for the resumption of operation. This is
because upon breakage, the wire, or both the ends
thereof, will separate from the pulleys § and 8,
and therefore it would be impossible to resume
operation until the break has heen repaired.

It will be appreciated that a source of alter-
nating current may be used in lieu of the hat-
teries 55 and 7! and this source may be the same
as that energizing the motor stepped down
through a transformer if desired, the illustrated
showing being diagrammaitic.

From the foregoing, it is apparent that I have

provided novel and automatically operable stop
arrangement to prevent the unintentional total
unwinding of a recording medium from one of
the spools, the arrangementi functioning effec-
tively regardless of direction of travel of the
medium. Further, in the event of breakage the
arrangement also functions to stop the moving
parts of the apparatus. It will be noted that the
invention involves provisicn of means to selec-
tively resurae operation in the event it is de-
sired to totally unwind the medium from one of
the spools. Further, in one of the illustrated
instances, the means for resuming operation are
ineffective in the event breakage of the recording
medium occurs. It will additionally be noted
that the automatic stop arrangement may be
readily built into a magnetic recording device
during manufacture, or may readily be installed
upon a device already manufactured, the inven-
tion being economical both to construct and
use. A, oo
It will be apparent to those skilled in the art
that in the apparatus of the present invention,
the control current passing through medium 4
does not traverse the portions thereof adjacent
to and over the electromagnetic transducer head
1. Consequently, there is no tendency for this
control current flow to influence the magnetic
field about the head or to induce any voltages in
the windings thereof and no interference with
the operation of the mechanism as a magnetic
recorder or reproducer resulits from the presence
of these currents.

In the appended claims, I have used the term

“magnetic recording device” or “magnetic re-
corder” to denote mechanism operable to impart

10

15

20

[ %]
(=14

30

40

50

55

60

76

%5

10

variations in the degree of magnetization of a
lengthy magnetizable record medium along its
length or mechanism to reproduce as intelligence,
the intelligence so recorded and/or mechanism
selectively operable to achieve either of these
actions.

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

I claim as my invention:

1. In a magnetic recording device, a pair of
rotary spools, a magnetizable recording medium
carried by said spools and movable from one to
the other thereof, an electrically driven prime
mover in driving connection with said spools, an
electrical circuit arrangement including said
prime mover, a relay controlied switch in said
circuit arrangement, a control circuit including
said recording medium as a conductive part
thereof, means including a relay in said control
circuit for controlling said switch, and contact
means conductively engaging a portion of the
medium wound on each spocl to complete said
control circuit through the medium, said control
means being disposed against said medium such
that said contact means loses contact with said
medium before complete unwinding of said me-
dium from its associated spool, said relay gov-
erning said switch to open the prime mover cir-
cuit when the medium is unwound sufficiently
irom either spool to separate from the respective
contact means and upon breakage of the medium
to open the control circuit.

2. In & magnetic recording device, a pair of
rotary spools, a magnetizable recording medium
carried by said spools, and movable from one to
the other thereof, an electrically driven prime
mover in driving connection with said spools, an
electrical circuit arrangement including said re-
cording medium as a conductive element and
said prime mover, and means contacting a por-
tion of the medium on each spool arranged to
lose contact with said medium at a predetermined
time before complete unwinding of the record
medium to cause deenergization of said prime
mover, and manually operable switch means to
selectively energize said prime mover to cause a
resumption of operation in the original direction
of travel of the medium.

3. In a magnetic recording device, a pair of
spaced spools, a magnetizable recording medium
carried by said spools and movable from one to
the other thereof in either direction, an electri-
cal circuit including said medium as a conduc-
tive part thereof, contact means at each spool
closing the circuit through said medium, a. pair
of relays in said circuit one for each said con-
tect means, means normally shorting the circuit
across said relays, the circuit being arranged to
gnergize either of said relays when the contact
is proken between the medium and the respective
said contact means, a prime mover in driving
connection with said spools, a cireuit for ener-
gizing said prime mover, and a switch in said
prime mover energizing circuit for each of said
relays, said switches being normally closed but
responsive to the energization of said relays to
open the prime mover energizing circuit.

4. In a magnetic recording device, a pair of
spacgd spools, a magnetizable recording medium
carried by said spools and movable from one to



the other thereof in either direction, an electri-
cal circuit "including said medium as a conduc-
tive part thereof, contact means at each spool
closing the cireuit through said medium until
shortly before the medium would be completely
unwound from one of said spools, a relay in
said -circuit, a prime mover in driving connec-
tion-with-said spools,a -circuit for energizing said
prime mover, and g switch resiliently urged-to
open -position in said -prime -mover -circuit nor-
mally maintained closed by szid relay, and an
auxiliary -circuit arranged ‘to by=pass -either of
said contact means, and a selectivély operable
switeh in said auxiliary-circuit-to reenergize-said
relay and again close said-prime mover-circuit.
5. 'In a magnetic recording device, a movable
magnetizable recording medium carried by-a pair
of reels, an electrically driven prime mover -driv-
ing said reels, means for €lectrically contacting
all but the terminal portion of said'medium while
said medium-moves in-one-direction, an electri~
cal -circuit-arrangement including a free portion
of 'said medium and said ‘means and -arranged
to-energize said-prime mover, and means in sdid
circuit arrangement ‘to cause deenergization -of
said -prime mover when ~the -circuit -is broken
through said medium, the'last-said means func-
tioniing upon-a failure -of the first said -means to
contact said medium gnd also upon a breaking
of said medium at -any ‘time, and circuit ‘means
including -switch -means -arranged to -short out
that portion -of .said - electrical -circuit arrange-
ment-which includes-said free portion:of said me-
dium to thereby selectively - energize said -prime

mover ‘to-continue movement of -said medium in .

the same -direction after :the prime :mover has
been stopped by failure of contact of the first.said
means with the medium.

.6. ' In a magnetic recording -device, .a :pair of
rotary -spools, o ‘magnefizable record ‘medium
carried by said:spools .and:-movable from one to
the :other thereof, an :electrically driven :prime
mover in:driving connection with:said spools, an
electrical -circuit -arrangement .including :said
‘prime mover, :a relay controlled switch -in said
circuit ‘arrangement, .a control circuit for:ener-
gizing -said first named circuit including .a- por-
tion -of :said -recording :medium :as a conductive
part thereof, means.including a.relay in said:con-
#rol -cireuit for :controlling ;said :switch, contact
‘means-conductively -engaging :that-portion.of the
medium wound .on -each :spool to complete :said
control circuit through the medium, ssaid -relay
governing said :switch -to..open :the prime mover
.cireuit :-when the medium:is:unwound sufficiently
from either spool to separate from:the respective
cantact means and upon breakage of the medium
to open the control circuit, -an electromagnetic
‘transducer head, and means sustaining said head
to -engage:said:medium in:the region thereof be-
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tween said spools but-in spaced relation with-the
portion thereof constituting said conductive part
of ‘said control circuit.

7. In a magnetic recorder of the type wherein
a lengthy conductive magnetizable record -me=
Gium is utilized, an €lectromagnetic transducer
head, means to cause travel of -said medium
across -said ‘head, -a -conducting -member “in-en-
gagement with said ‘medium at one side of said
head, a spool upon which said medium is-wound
on -sgid side of said ‘hedd, said spool having -a
conducting portion in -engagement with said me-
dium, and -an -electrical - control ‘mechanism -in-
cluding ‘the portion of said medium between: said
member and -sgid spool -as ‘a conducting ‘part
thereof to detect breakage thereof during the
passage of said medium.

‘8. 'In-a magnetic recorder of the type wherein
a lengthy -conducting magnetizable record me-
dium “is utilized, -an -€lectromagnetic transducer
head, means to-cause travel of said medium over
said 'head, and an -€lectrical control -mechanism
including a portion of said medium as a conduct-
ing part thereof to -detect breakage thereof dur-
ing the -passage of -said ‘medium, said eontrol
mechanism including -elements ‘defining -a :path
for current flow in paraliel with the current:path
defined by the:portions of said medium -adjacent
said head and having low impedance rélative to
the impedance -of ‘said portion -of said medium.

9. In ‘a maghetic recording device, -2 psair-of
rotary spools, a magnetizable record medium car-
ried by said spools and movable from one to'the
other, an electromagnetic transducer head dis-
posed-adjacent the path of travel of said medium
and across which said medium passes in‘travel-
ing between 'said spools, an -electrical control
mechanism including .a control circuit having a
portion of said medium as a conductive part
thereof to detect breakage during the passage
of said medium, said portion being between.one
of said spools -and an intermediate portion of
sald medium lying between said spcols.
"MARVIN CAMRAS. -

REFERENCES CITED

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

UNITED STATES PATENTS

Number ‘Name Date
2,177,475 Martindell ... ____ Oct. 24, 1939
2,422,143 Somers .__..._____ June 10, 1947
2,424,498 Nygaard e __ July 22, 1947
2,509,017 S 175 "May 23, 1950

"FOREIGN PATENTS
Numkber Country Date
544,760 Great Britain ... JApr,-27, 1942
582,383 Germany ——-——.____ Aug. 14, 1933



