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EQUIPMENT FOR USE WITH MAGNETIC
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Frank J. Reed, Philadelphia, Pa., assignor, by mesne as-
signments, to Armour Research Foundation of IHinois
Institate of Techknology, a corporation not-for-profit
of Ilinois

Continuaiion of abandoned application Ser. No. 369,880,
July 23, 1953. This application Nov. 4, 1955, Ser.

Neo. 544,261
{C1. 242—55.12)

4 Clains.

This invention relates to equipment for use with mag-
netic tape records, and is particularly concerned with
mechanism for handling elongated tape records either for
recordlug or for reproduction thereof; for instance records

of the type adapted to be stored on reels.

Although the invention is adaptable to tapes carrying
recorded intelligence of a variety of types, the invention
is particularly useful in the handling of tape records
carrying recorded music. A typical record of this type
may carry the recording of a complete symphony requir-
ing as much as an hour for playback.

1t is also here noted that while many features of the
invention are useful with tape recordings of a variety
of types, certain features of the invention are particularly
concerned with that type of tape recording carrying a
plurality, for instance two, tracks of recorded music or
the like, one track being oriented for reproduction upon
scanning of the tape in one direction, and another track
being oriented for reproduction upon scanning of the
tape in the opposite direction. A machine of this general
type is disclosed in copending application of Bruce
Roberts Serial No. 713,518 filed December 11, 1946, now
Patent No. 2,625,611, and assigned to the assignee of the
present application.

The plese”xt invention has, as a general object, the
provision of improvements in the structure and operation
of machines of the type referred to.

One of the principal individual objects of the invention
is to simplify the operation of equipment for handling
elongated magnetic records, especially records in tapf=
form, for instance in the form of a paper tape carrying
a coating having magnetizable particles dispersed therein.
According to the invention the matter of threading a tape
record in the equipment is greatly simplified as compaled
with prior arrangements, the machine of the present in-
vention being alternatively conditionable for threading
and for normal operation. When conditioned for thrsad-
ing, a substantially straight line threading path is pro-
vided inte which the tape may be inserted with great ease;
and when the machine is adjusted for coperation, various
guiding devices and the like automatically come into en-
gagement with the tape to establish the desired feed path
for operation.

Another object of the invention is to provide auto-
matic means for reversing the direction of scanning of
a tape record.

Still further the invention provides automatic shutoff

" means operative upon completion of a cycle of repro-

duction.

How the foregoing and other objects and advantages
are attained will appear more fully from the following
description referring to the accompanying drawings in
which-—

FIGURE 1 is a plan view of a machine constructed
according to the preseut invention;

FIGURE 2 is a vertical sectional view taken substan-
tially as indicated by the section line 2—2 on FIGURE ;

FIGURE 3 is a vertical sectional view taken substan-
tially as indicated by the section line 3—3 on FIGURE 1;

FIGURE 4 is a view of certain portions of the mecha-
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nism shown in FIGURE 1, also illustrated in plan, but
with certain parts omitted;

FIGURE 5 is a view similar to FIGURE 4 but illus-
trating a different position of adjustment of certain guide
and other devices;

FIGURE 6 is a horizontal sectional view taken sub-
stantially as indicated by the section line 6—6 on FIG-
URE 2;

FIGURE 7 is a view of certain parts shown in the
same general manner as in FIGURE 6, but with certain
control devices adjusted to a different position;

FIGURE 8 is a fragmentary view of certain details,
taken as indicated by the section line 8—8 on FIGURE
6, but on an enlarged scale;

FIGURE 9 is a view taken as indicated by the section
line 9—9 on FIGURE 8; and ‘

FIGURE 190 is a fragmentary view of a modified form
of guide element for the tape record.

As shown in the drawings the equipment is mounted
upon a frame or base plate 12 carried by standards 13.
When viewed .in plan, as in FIGURE 1, the general
arrangement of some of the major components will be
seen. Thus, the machine incorporates a turntable 14
adapted to be employed to support and drive disc type
mechanical recordings. A pair of tape reels 15 and 16
are mounted on vertical axes, partially underneath the
turntable 14. A magnetic tape record T is adapted to
be fed between the reels, the feed path being defined by
guide elements 17, 18, 19, 20 and 21.

As with the machine disclosed in the copending appli-
cation above referred to, it is contemplated that the ma-
chine as a whole shall include disc record playing facil-
itiss, magnetic tape record playing facilities, a radio
broadcast receiver, means for alternatively recording on
a tape record intelligence received through the radio
broadcast receiver or intelligence reproduced from a
disc record. However, since the improvements of the
present invention are not related to the hook-up, such
as electric circuits, etc., of the recording and reproducing
elements, they are not herein disclosed, although refer-
ence may be made to the copending application above
referred to for further information with regard to such
a hook-up. On the other hand, the features of the in-
vention are related to the physical arrangement of parts
and devices of the equipment, especially those parts of
the apparatus which are arranged to handle the magnetic
tape record.

Each of the tape reels 15 and 16 is provided with a
mounting spindle, one being indicated at 22 and the other
at 23. These spindles extend downwardly through the
base plate 12 through oversized and elongated apertures
24 and 25 and are journalled in bearings supported by
a horizontally shiftable mounting plate 26. The .aper-
tures 24 and 25 serve to guide the plate 26 for lateral
shifting, i.e., to the left or right when viewed as in FIG-
URES 1, 2 or 6. An eccentrically adjustable device 27
also acts as a guide element for the plate, in the manner
described herebelow.

The tape reels 15 and 16 are adapted to be driven by
means of friction discs 28 and 29 which are mounted on
the reel spindles 22 and 23, the discs being connected
with the shafts through friction clutches described here-
inafter. These friction discs are adapted alternatively
to be brought into engagement with a driving disc 30
which is fixed on the shaft 31 of the turntable 14. The
turntable is provided with a driving motor diagrammati-
cally indicated at 32, the motor shaft 33 engaging a driv-
ing puck 34 which latter also engages the turntable at
the marginal flange thereof. The drive to the reels 15
and 16, therefore, is transmitted through the turntable
14 to the disc 30 and from there alternatively to disc 28
or disc 29, according to.the position of the shiftable plate
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26. The plate 26 is biased toward the right when viewed
as in FIGURES 1 and 6 by means of a spring 35. Move-
ment of the plate to the left is effected by a control lever
36 (see particularly FIGURES 3, 6 and 7), which lever is
connected with control shaft 37 having a collar 38 fixed
thereon which collar carries a pin 39 engaging an aper-
ture in a lever 40 toward one side of the vertical mounting
pivot 41. A spring 42 interconnects the other end of
lever 40 with the shifting plate 26, the spring being con-
nected with the plate through a bracket 43. Movement
of the lever toward the left when viewed as in FIGUR]
3 causes lever 40 to pivot in a direction to tension spring
42, and the relative values of springs 35 and 42 are so
chosen that in this position the spring 42 overcomes the
action of spring 35 and as a result the shifting plate 26 is
moved to the left, thereby bringing friction disc 2% of
reel 16 into engagement with the driving disc 30 on the
turntable spindle. When the lever 36 is moved to the
left, as shown in FIGURE 7, the lever 46 is pivoted so
as to relieve the tension on spring 42 and thereby permit
spring 35 to draw the shift plate 26 to the right and there-
by disengage friction disc 29 and bring friction disc 28
of reel 15 into engagement with the driving disc 38.

The control lever 36 extends upwardly from the con-
trol shaft 37 through an elongated slot formed in the
base plate 12 and also through slot 44 in an upper cover
plate 45 referred to more fully herebelow. Slot 44, as
seen in FIGURE 1, is provided with a notch 46 adapted
to retain the lever 3¢ in the right hand position. This
slot is further provided with an intermediate notch 47
for maintaining the lever 36 in an intermediate position.
The lever constitutes a spring member normally tending
to engage itself in one or the other of notches 46 and 47.

As above brought out, the right hand position of the
lever ecffects drive of the tape reel 16, and the left hand
position of the lever effects drive of the tape reel 15.
The intermsdiate position, defined by notch 47 represents
a neutral seiting in which neither of the tape reels is
driven.

For purposes which will appear more fully herebelow,
the lever 3§ is biased toward the left hand position by
means of a spring 43. Movement of the lever from the left
hand position either to the neutral position or to the right
hand position requires manual setting. A irip mechanism
is also provided for disengaging the lever from the notch
46 in the right hand position. This trip mechanism com-
prises 2 solenoid 4% having an armature 56 which is
adapted to deliver a blow to one arm 51 of a double-
armed lever pivoted on shaft 52, the other arm 53 of
this Jever being arranged to transmit the blow to the
control arm 36, to thereby disengage it from notch 46,
whereupon spring 48 will draw the lever to the left end
of the slot 44 and cause the tape reel 15 to be driven
instead of the tape reel 16. Control means for the
solenoid 49 are referred to hereinafter.

Reference is now made to the elements defining the tape
path between the reels 15 and 16. As above mentioned
the tape is first led from reel 15 around a guide post 17,
which may either be rotative or fixed, preferably the lat-
ter. A similar post 21 constitutes the last element over
which the tape passes before being wound upon the reel
i16. 1In the portion of the path between the posts 17 and
21, the tape path is sinuous, being established by ele-
ments 18, 19 and 20. Element 19 is in the nature of a
tape driving capstan mounted on a shaft 54 and driven in
the manner described below. Elements 18 and 26 may
constitute rollers or fixed guide elements, preferably the
Iatter, one of which is mounted on a bellcrank 55 and the
other on a bellcrank 56, the two bellcranks being pivoted
at 57 and 58 respectively for movement between the posi-
tion best shown in FIGURE 4 and the position illustrated
in FIGURE 5. In the position of FIGURE 4 the guide
elements 18 and 20 cause the tape T to engage the driv-
ing capstan 19 over a substantial portion of the circum-
ference of the capstan. In the position shown in FIG-
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URE 5 the clements 18 and 28 are withdrawn completely
out of engagement with the tape, so that the tape may at
this time extend in a substantially straight run from the
guide post 17 all the way across the machine to the guide
post 21, This is a feature of importance, since it pro-
vides for threading of a tape into the machine in a sub-
stantially straight line path throughout that portion of the
overall path from reel to reel which normally is sinuous,
and in which various other devices are adapted to engage
the tape. Threading of the machine is thereby greatly
facilitated.

Oscillation of the bellcranks 55 and 56 is effected by
means of a double-armed lever 5% one end of which is
linked as at 60 with belicrank 53 and the other end of
which is linked as at 61 to the bellcrank 56. Oscillation
of lever 5% about its mounting shaft 62 thus provides for
swinging of the bellcranks 35 and 56 from the position
shown in FIGURE 4 to the position shown in FIGURE 5§
or vice versa. Shaft 62 of the lever 59 is provided with
a control knob 63 by which the shaft may be manually
oscillated to altermatively condition the machine for
threading or for operation,

When the machine is in operation the capstan 19
(which is preferably surfaced with a material having a
relatively high coefficient of friction so as to prevent slip-
page of the tape thereon) is driven through a friction disc
64 which is fixed on the capstan shaft 54 (see particular-
ly FIGURES 6 and 7). The drive for the capstan disc
64 inclodes an intermediate friction roller 65 which is
journalled at the free end of an oscillatable lever 66.
When the shift plate 26 is in its left hand position when
viewed as in FIGURE 6 the intermediate friction drive
element 63 is adapted to interconnect the disc 29 with the
capstan disc 64. When the shift plate 26 is moved to the
right, the intermediate friction element 65 is adapted to
drivingly couple the capstan disc 64 directly with the driv-
Yielding friction pads
are preferably provided on various of the fricticn discs
and it is here pointed out that the senses of rotation of the
several drive elements which serve to couple the capstan
disc 64 with the driving disc 30 are such that the drive
action is “self-energized,” i.e., the driving force tends to
tighten the intermediate friction element 63 into engage-
ment with the capstan disc 64 and the disc 29 or the disc
30, depending upon the direction of drive of the capstan.
This shiftable self-energizing drive is not a part of the
present invention per se, being described and claimed in
copending application of Bruce Roberts entitled, Drive
Mechanism for Magnetic Tape Record Machine, Serial
No. 744,272, filed April 26, 1947, now Patent No. 2,668,-
674,

For reversal of the capstan drive, a toggle mechanism
is utilized, whereby to yieldingly urge the intermediate
drive element 65 into engagenient with disc 29 or 30, de-
pending upon the direction of drive. This mechanism in-
cludes an arm 67 (sce FIGURES 6, 7, 8 and 9) which is
pivoted at 68 to a fixed bracket 69 carried on the under-
side of the base plate 12. The bracket 69 also serves as
a support for the inner end of the control shaft 37 and
adjacent to the bracket 6% the control shaft has a collar
70 sccured thereto which collar carries a pin 71 project-
ing downwardly thrcugh a slot 72 formed in the bracket
69 and engaging in another slot 73 formed in the inner
end of shift lever 67. A spring 74 interconnects the free
end of shift arm 67 with the arm 66 carrying the inter-
mediate friction element 65. By this arrangement when
the control shaft 37 is oscillated as by actuation of the
control lever 36, the pin 7@ causes the shift lever 67 to
swing between the positions illustrated in FIGURES 6
and 7. In the position of FIGURE 6 the spring 74 is
acting on arm 6% in a direction tending to urge the fric-
tion element 65 into engagement with disc 22; and in the
position of FIGURE 7 the spring 74 is acting upon the
arm 66 in a direction to urge the friction element 63
agninst the driving disc 39,
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According to the foregoing.the drives for both the tape
capstan and the taspe reels are concurrently reversed.
When the shifter plate 26 is moved to the right when
viewed as in FIGURES 6 and 7, the eccentrically adjusta-
ble device 27 serves to prevent engagement of drive disc
28 for reel 15 with the capstan drive disc 64.

Attention is now called to the fact that in the machine
illustrated the tape is adapted to be scanned by a magnetic
scanning head 75 yieldingly engaging the tape in the
run thereof which is being driven by the capstan 19, This
head is mounted on a plate 76 which is carried by a brack-
et 77, the bracket being pivoted for pivotal motion about
an upright axis on a vertical pin 78. A spring 79 urges
the head mounting bracket downwardly; and the head
may be raised by a lever 80 secured to the control shaft
37, which lever is adapted to abut against the lower end
of the pin 78. When the control lever 36 is adjusted to
the right hand position as viewed in FIGURE 3, the mag-
netic head is elevated, and when the lever 36 is adjusted
to the left hand position the magnetic head is lowered.
These two head positions are intended to be employed
in the scanning of a double-track tape récord and the
shifiing of the head is coordinated with the capstan drive
mechanism and also with the reel drive mechanism, so
that a double-track tape may first be scanned in one
direction and then in the other direction, with only a
single control adjustment.

According to another feature of the invention, provi- '

sion is made for automatically reversing the direction of
tape drive, shifting the magnetic head, etc., at the end of
the scanning of the tape in one direction. For this pur-
pose the tape guide post 17 comprises a pair of electrical-
ly insulated contact elements 17q and 17 (see FIGURE
2) which are coupled, together with a source of current,
with the solenoid 49 for tripping the control lever 36.
The tape itself is non-conductive, but according to the
invention a contact element such as indicated at 81, for
instance a small piece of metal foil, is secured to the tape
near the position where reversal of drive is desired, so
that when the contact element 81 reaches the guide post
17 it interconnects the contacts 17a¢ and 17b thereby
completing the power circuit for solenoid 42 and tripping
the control lever 36 to effect reversal of operation,

Referring further to the mounting of the magnetic scan-
ning head 75, it is noted that this head is yieldingly urged
into engagement with the tape as it passes the capstan
19 by means of a spring 82 (see FIGURES 3 and 4).
The head, however, is pivotally displaceable about the
axis of supporting pin 78 to facilitate threading of the
tape in the machine. For this purpose an abutment 83
is carried by the mounting plate 76 for the head 75 in
such position as to be engaged by the bellcrank 55 when
the control knob 63 is adjusted to condition the machine
for threading—this is shown in FIGURE 5. Thus the
control knob 63 not only serves to withdraw the tape
guide elements 18 and 29 but further serves to displace
the scanning head away from the capstan, which is also
of importance in providing for the substantially straight
line threading of the machine between the guide posts 17
and 21.

Attention is now called to another automatic control
feature which is incorporated in the guide post 21. Asso-
ciated with this guide post is a shutoff switch 84 adapted
to be coupled into the circuit of the driving motor 32.
The post 21 has a segment 85 which extends downwardly
through the base plate 12 to form a part of switch 84,
this segment being pivoted for swinging movement in a
radial plane with reference to the post 21. "When the
tape is in engagement with the post and the segment 85
is drawn inwardly (the position shown in FIGURE 1)
the motor circuit 32 is completed and the machine is con-
ditioned for operation. However, in the absence of a tape
passing around the guide post 21, the segment 85, which
is biased to break the circuit in switch 84, causes the
motor to shut off. . e .-
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In analyzing the operation of the various features de-
scribed, it is first noted that tape reel 15 is intended to
constitute the permanent storage reel for a multiple track
tape. When it is desired to reproduce such a tape, the
reel 15 is placed upon the spindle 22 and the end of the
tape threaded into the reel 16, which latter reel may
advantageously constitute a permanent part of the ma-
chine. The control lever is then manually set to the right
hand position and reproduction of the recording is com-
menced. The reproduction continues until the solenoid
49 is energized, whereupon the direction of drive and
scanning is reversed and the tape is rewound upon the
original storage reel 15, When the end of the tape passes
the guide post 21 the switch controlling segment 85 eifects
shutoff of the driving motor.

Attention is now directed to the fact that the cover
plate 45 above referred to overlies many of the parts al-
ready described including the bellcranks 55 and 56, the
scanning head 75, etc. An additional cover plate 86
overlies certain adjacent parts of the machine, including .

- the driving capstan 19 and, as clearly appears-in FIGURE
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1, a slot 87 is provided between the adjacent edges of
the cover plates 45 and 86. This slot constitutes the
threading slot of the machine and overlies the substan-
tially straight run of the tape between the posts 17 and
21 shown in FIGURE 5 (in which the machine is condi-
tioned for threading). On the other hand when the ma-
chine is conditioned for operation, arms 38 and &9, which
are mounted for movement with the bellcranks 55 and
56, are shifted to positions in which they block the slot
87, thereby preventing threading of the machine when it
is conditioned for operation. In this way damage to tape
records is avoided, since the machine is virtually fool-
proof. Similariy it will be noted from FIGURE 1 that
the scanning head 75 also blocks the threading slot 87.
In the preferred arrangement it is contemplated that the
top of the scanning head 75 and also the top surface of
the blocking arms 88 and 8% be colored red for the pur-
pose of giving a visual indication of the condition of the
machine. Thus, when the user observes red areas through
the threading slot 87, he is advised that the machine is
not in condition for threading.

Further safeguards are provided to render the thread-
ing as foolproof as possible. For example, the guide
posis 17 and 21 not only have recesses adapted to en-
gage the tape, but further have lower inclined or conical .
parts 17¢ and 21c¢ which provide what in effect is a self-
centering guiding action. In this way it is not necessary to
accurately thread the tape into the grooves of the posts 17
and 21, but the tape may merely be laid on the base plate
12 around the posts, and then upon starting of the ma-
chine the tape will automatically find its way into the -
proper position on the guide posis. A further safety fea-
ture comprises fingers 98 and 91 (see FIGURES 4 and 5)
which extend from the bellcranks 55 and 56 so as to lie
under the tape in the region of the threading slot 87.
These fingers (96 and 91) may be shaped to automatical-
ly raise the tape somewhat upon forward movement of
the bellcranks, to thereby ensure proper engagement of
the tape with guide elements 18 and 2¢ and also with
the drive capstan 19.

Reference is here made to the modified tape guide ele-
ment shown in FIGURE 10. As there seen, a guide ele-
ment 18z has a body portion with an inclined surface
for supporting the tape, the guide further having a flange
to engage an edge of the tape, to thereby accurately posi-
tion the tape edgewise. Such a tape guide may be either
rotative or fixed and is of especial advantage when used
in the region of the tape path adjacent the scanning head,
since when so used it serves to ensure accurate scanning
of the desired track on the tape.

When the advance end of a tape is being threaded
from reel 15 to reel 18, after it is dropped into the thread-
ing slot 87, the end portion is merely laid in one or an-
other of the grooves. 92 formed in the central hub of the
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reel 16, and the reel 1§ is given a turn or two, after which
operation may commence.

Still apother safety feature of the machine illustrated
comprises means for braking rotation of the tape reels
15 and 16. This feature is best illustrated in FIGURES
2 and 6. As thers shown, a pulley %4 is fixed on the
spindle 22 for reel 15, and a similar pulley 95 is fixed on
spindle 23 of reel 16. Friction pads 96 are interposed be-
tween the pulley 94 and the drive disc 28 and also be-
tween the pulley 95 and the drive disc 29. Tt is here
pointed out that the drive from the discs 28 and 29 to
the posts 22 and 23, respectively, is effected through the
friction eclements 9G which, in effect, constitute slip
clutches. The disc 28 is yieldingly urged against the fric-
tion elements 96 by means of a spring 97, and similarly
a spring 98 yieldingly urges the disc 29 against the fric-
tion elements 96 which are arranged on the other reel
shaft. These friction clutches perform an important func-
tion referred to below.

A friction cord brake 99 is associated with pulley 94
and a similar cord 10@ is associated with pulley 25, the
two cords being connected with arm 381 through springs
162 and 183 respectively. The arm 161 is fixed to shaft
62 of control knob 63, and these parts are ali arranged so
that when the control knob is adjusted to condition the
machine for threading, an appreciable braking force is
applied to the pulleys 94 and 95. Thereby spinning of
the reels is prevented. This is of importance since
spinning of a reel at the time of threading and in a di-
rection to unwind a tape, can readily result in knotting,
Xinking or tearing of the tape. When the control knob
63 is adjusted for operation, however, the friction brake
cords 99 and 199 are released sufficiently to avoid im-
posing any appreciable drag on the drive of either of the
tape reels.

Several features of the reel braking system above de-
scribed are especizlly to be noted. In the first place it
will be observed that the braking force is applied to the
recls on the reel side of the slip clutches, i.e., the brak-
ing force is applied to the pulleys 94 and 95 which are
fixed to the reel spindies 22 and 23. Thus the braking
action is substantiaily directly applied to the reels, and
therefore will serve to quickly and positively arrest un-
desired free spinning of the reels. In addition, it is to be
noted that in the arrangement described, the pulley wheels
94 and 95 not only serve for transmission of the reel driv-
ing force to the reel spindles but also serve as elements
cooperating with the brakes, which latter cooperate with
the peripheries of the wheels and thus provide for ap-
plication of the braking force at points spaced consider-
ably from the reel spindles.

It is further of advantage that the brakes are operated
by the control knob 63, which knob also controls the
swinging movements of the arms 55 and 56 which estab-
lish and release the driving engagement of the tape with
the capstan 19. Bécause of this, a single hand of the
eperator engaging the knob 63 provides for concurrent
release of the driving engagement of the tape with the
capstan and application of the reel brakes, without neces-
sitating movement of the hand from one control organ
fo another. This affords an additional safety factor, for
instance in a situation where in loading a tape into the
machine a loop of the tape has been inadvertently caught
under a reel flange. 1In this situation if the capstan drive
is engaged damage to the tape would result, but with
the arrangement above described may be averted virtually
instantaneously (without movement of the hand from one
contrel to another) by movement of the knob 63 to dis-
engage the tape from the driving capstan and apply the
brakes.

Attention is now directed to the fact that it is con-
templated according to the invention that drive capstan
19 shall be the controlling influence in determining the
rote of feed of the tape. The drive of one tape reel or
the other (depending upon the direction of operation)
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is arranged to overrun the drive of the capstan, but the
tape reel drives incorporate the slip cluich elements 6,
and therefore during operation in either direction the
reel being driven merely establishes slight tension in the
run of the tape going back to the drive capstan.

A further feature of importance resides in the fact
that the control knob 63 may be adjusted to an inter-
mediate posiiion, i.e., a position intermediate that pro-
vided for threading of the machine and that provided for
normal operation of the machine. In the intermediate
position (about niidway between the other two positions)
the bellcranks 55 and 56 are withdrawn sufficiently to
permit the tape to become substantially disengaged from
the drive capstan 19. In this condition it is contemplated
that the control lever 36 be moved to the left, whereupon
rewinding of any portion of the tape which had been
transferred te reel 6 will occur. This rewinding will
take place at a relatively rapid rate, i.e., five to ten
times the normal scanning rate, depending upon the rela-
tive diameter of the several friction driving discs in the
system, The reason why this rewinding will occur quite
rapidly is that without the drag of the driving capstan 19
on the tape, the slip ciutch 96 in the reel drive will not
slip but will establish the rate of rewind. Therefore
since the reel drives are arranged to overrun the capstan
driving, rewinding may be effected in a short time.

Ancther feature of importance is the fact that the
high speed rewinding may be effected in either direction
of operation, so that almost any selected portion of 2
tape recording may quickly be reached for pluyback. In
the intermediate position of adjustment of the knob 63
the braking force of the friction brake cords 992 and 169
will be culy lightly applied, so as not to interfere with
the rapid rewinding,

According to the foregoing, a machine is provided for
handling magnetic tape records in an extremely simple
and foclproof manner. The equipment may be employed
either for recording or reproduction, as has already been
brought cut. As is knewa in this art, a magnetic scanning
device such as indicated at 75, may comprise a generally
U-shaped magaetic core having small pole pieces with
a very narrow flux gap therebetween. The core carries
windings which may alternatively be employed either for
purposes of making a recording or for the purpose of
repreduction, in one event the windings being coupled
to the output of a power amplifier and in the cther event
to the input thereof.

The association of the various devices for handling the
magnetic tape records with a standard disc record player,
including turntable 14 is also of especial advantage and
an important point in this connection is that according
to the invention all of these parts are arranged in an
exceptionally compact manner, it being noted that the
tape reels 15 and 16 are arranged to lie in part below
the turntable 14,

This application is a continuation of application Serial
No. 366,880, filed July 23, 1953, which in turn is a
continuation-in-part of application Serial No. 742,776,
filed April 21, 1947.

I claim:

1. Equipment for use with magnetic tape records com-
prising, in combination with a supply reel and a take-up
reel from the former to the latter of which the tape is
fed for its normal forward scanning, disconnectible drive
mechanism for driving the take-up recl during said nor-
mal forward scanning, a reel support for receiving a
loaded supply reel, drive mechanism for effecting rota-
tion of said supply reel support including a motor and
driving parts including a controllably disconnectible fric-
tion drive element providing, when connected, for motor
drive of the reel support for rewind of a tape onto the
supply reel and providing, when disconnected, for man-
ual rotation of the reel support and drive parts connected
therewith independently of the motor and also for rota-
tion of the supply reel support and the drive parts con-
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nected therewith indepeidently of the motor when the
take-up reel is being driven for normal forward scanning,
record scanning mechanism comprising a magnetic scan-
ning device and a backing element arranged at opposite
sides of the feed path between the supply and take-up
reels and relatively movable toward and away from each
cther between an operating position providing for scan-
ning interengagement of the scanning device and tape
and a threading position in which the magnstic device
and backing element are separated to facilitate threading
of a tape record therebetween, a releasable friction brake
associated with and operative on one of said drive parts
which is rotative manually with the reel support inde-
pendently of the motor, said brake operating to yieldingly
retain said reel support in nonrotative condition when
said disconmnectible friction drive element is discomnected,
and a single manually operable control having operating
connections with both the scanning mechanism and said
brake providing for release of the brake when the scan-
ning raechanism is in said operating position and thus
for substantial elimination of the drag of said brake on
the supply reel during cperation, and said connections
further providing for application of the brake when the
scanning mechanism is in said threading position to there-
by avoid unintenticnal rotation of and tape spillage from
a lcaded supply reel during tape threading.

2. An eclongated record tape driving apparatus inciud-
ing a support for a tape supply reel, a support for a tape
take-up reel, a drive motor having an output, tape driving
means for coupling said motor output with the record
tape to produce translation of the tape, braking means
for at least one of said supports, first control means mov-
able to a first setting for rendering said driving means
effective and to a second setting for rendering said driv-
ing means ineffective, said driving means including a cap-
stan and a roller engageable with the tape and dispiace-
able with respect to the capstan to alternatively establish
and release driving engagement of the tape with the cap-
stan, and second control means connected with said
roller and said braking means and operative in the first
setting of the first control means for displacing said roller
to release the driving engagement of the tape with the
capstan and for operating said braking means.

3. Equipment for use with magnetic tape records com-
prising, in combination with a supply reel and a take-up
reel from the former to the latter of which the tape is
fed for its normal forward scanning, disconnectible drive
mechanism for driving the take-up reel during said normal
forward scanning, a reel support for receiving a loaded
supply reel, drive mechanism for effecting rotation of said
supply reel support including a motor and driving parts
including a controllably disconnectible friction drive ele-
ment providing, when connected, for motor drive of the
" reel support for rewind of a tape onto the supply reel

and providing, when disconnected, for manual rotation
of the reel support and drive parts connected therewith in-
dependently of the motor and also for rotation of the
- supply reel support and the drive parts connected there-
with independently of the motor when the take-up reel
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is being driven for normal forward scanning, record scan-
ning mechanism comprising a magnetic scanning device
and a backing element arranged at opposite sides of the
feed path between the supply and take-up reels and rela-
tively movable toward and away from each other between
an operating position providing for scanning interengage-
ment of the scanning device and tape and a threading po-
sition in which the magnetic device and backing element
are separated to facilitate threading of a tape record
therebetween, a releasable friction brake associated with
and operative on one of said drive parts which is rotative
manually with the reel support independently of the
mrotor, said brake operating to yieldingly retain said reel
support in non-rotative condition when said disconnectible
friction drive element is disconnected, and a single manu-
ally rotatable rotary control having operating connections
with both the scanning mechanism and said brake pro-
viding for release of the brake in a firet position when the
scanning mechanism is in said operating position and thus
for substantial elimination of the drag of said brake on
the supply reel during operation, and said connections fur-
ther providing for application of the brake in a second
position when the scanning mechanism is in said thread-
ing position to thereby avoid unintentional rotation of
and tape spillage from a loaded supply reel during tape
threading, and said connections providing for more rapid
movement of the tape in a third position of said rotary
control. ]

4. In an elongated record medium driving apparatus,
the combination including a drive motor having an output,
record medium driving means for coupling the drive
motor output to the record medium to produce transia-
tion of the record medium, a driven medium take-up
spool, braking means for said spool, first control means
movable to a first setting for rendering said medium driv-
ing means effective and to a second setting for rendering
said driving means ineffective, and second control means
operative in the first setting of said first contro] means
for temporarily rendering said driving means ineffective
and for operating said braking means, said record medium
driving means including a capstan and a roller engage-
able with the medium and displaceable with respect to
the capstan to alternatively establish and release driving
engagement of the medium with the capstan, and said
second control means being connected with the roller to
effect displacement thereof to release the driving engage~
ment of the medium with the capstan when the second
control means is operated to operate the braking means.
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