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1

My invention relafes to winding and reeling
mechanisms such as aré used in connection with
magnetic recording equipments and the like to
transfer a medium from one storage device to
another.

In the recording of an intelligence on a lengthy
medium such -as maghnetizable wite or tape, the
medium is passed over a head which varies the
condition of an incremental length of the

medium, such as the magnetization thereof; in s

accordance with the time varistions of the intel-
ligence, thereby impaiting to the medium varia-
tions along its length in accord with the inteél-
ligence. In reproduction, the medium is again
passed over & head in the same direction and the
condition of the medium along an incremental
length thereover is reproduced as g signal, such
as sound, thereby converting the variations of
the medium along its length to a time varying
signal corresponding to the recorded intelligence.

Inasmuch as the time variations of the re-
corded and réproduced signals coriespond with
the variations of the medium along its lensgth,
it is necessary in such reeording ard reproducing

equipment to -provide a winding and reeling -

mechanism capable of ¢ausing the medium to
travel across the head at a predetermined con-
stant velocity. Moreover, it is highly desirable
that this mechanism he capable of rewinding the
medium after recording or reprodiiction to en-
able the medium to be restored to 2 condition on
the storage devices oF spools wherein the in-
telligence may be reproduced again. It is ac-
cordingly a general object of the present inven-

tion to provide an improved winding and reeling .

mechanisim capable of drawing a lengthy medium
across a head at constant veloeity and which is
selectively operahble to rewind the medium.

A further object of this invention is to provide
an improved winding and reeling mechanism
wherein the tension applied to the medium trans-
- ferred is maintained st a predetermined value
sufficient to prevent entangling but insuficient
to ¢ause undue breakage.

Still another object of this mventlon is to pro-
vide an improved winding and reeling mechanism
wherein the meditm may be transferred in one
direction at one predetermined velocity and in
the epposite direction at another predetermined
velocity.

An additional object of the present invention
is to provide an improved directional driving-and
retarding system for usein a wmdmg and reeling
mechanism.
©I6 i still dnother object of this invention ‘to
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2
provide sn - improved drive capable of ‘causing
travel ‘'of a lengthy medium ih ‘either direction
but which may ‘litilize “a -unidiredtional drive
motor.

Yet another object of the present invention is
to provide an improveéd drive mechanisin o canse
travel of a‘lengthy medium in eithér of two di-
rections at predetermined unequal velocities snd
which may be driven by 4 constant speed driving
totor capable 'of rotating in only one ‘diréttion.

Further, it is an objec¢t of the present invention
to brovide an improved directional $lip clutch
and brake for use in Yeversible winding and veel-
ing mechanisms;

My ‘invention furthéi resides in features of
cohstruction, conibination, ‘and -arrangement,
wherein a simplé and effective wihding and reel-
ing mechanism is provided, which meéchanisim is
simple in ¢onstiuction and reliable in operation
and may be manufactired from readily available
materials.

The hovel featurés ‘which T believe t0 be char~
acteristic 'of my invention are set forth ‘with par-

ticularity inthe'appended claims. My invéntion,

itself, however, Yoth "as to its ‘organization and
method of operation, together with further oh-
jects and advantages thereof, may best be under-
stood by ‘réferénce to the following deseription
taken in connéction with the ‘gccompanying
drawings.

On the drawings:

Figure 1 is a top plah view of an embodiment
of my invention showing medium storage devices,
a’'capstan, ahd a'lengthy medium wound thereon;

Figure 2 is a side ‘elevaticnal view ‘of 'an em-
bodiment of my invention showing the reversible
drive mechanism and the associated mechanism;

Figure 3 is a cross-sectional view through axis
TT-—IIT, Pig. 2, and showing the co-operating
elements of the drive mechanism of that figure;

Figures 4 and 4A are diagrammatic views il-
lustrating the operation of the drive means of
the embodlment of my invention showh in
Figures 2 and 3;

Figure 5 is a side elevational view similar to
Figure 2 but showing an alternative embodiment
of my invention;

Figure 6 is a cross-sectional view along axis
VI—VI, Fig. 5, showing the drive elements of the
form of my invention shown in that figurs;

Pigure 7 is a cross-sectional view through axis
VII—VII, Figure 6, showing the directional slip

clutch used therein;

Figure 8 is a fragmentary side view like Figure

‘5 but showing sn alternative ‘drive suitable for
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use with a single speed  unidirectional drive
motor;

Figure 9 is a cross-sectional view through the
axis IX—IX, Figure 8; and

Figure 10 is a view like Figure 9 but showing
the mechanism adjusted to drive the medium in
the opposite direction,

A8 shown on the drawings:

In Figure 1, {8 and 12 represent medium sup-
pording devices, such as spools, upon which me-
dium {4 is wound so as to be transferable there-
between by appropriate rotation thereof. In
transferring between spool {8 and spool 12; me-
dium {4 passes over guide pulleys 18 and 18 as
well as recording and reproducing ‘head 28 and
the r'amtan mechanism shown generally at 22.

It is the function of the capstan mechanism,
shown generally at 22, to impart to medium {4
a predefermined linear velocity determined by
the angular velocity of capstan wheel 24. This
sel s constructed: of rubber or similar mate-
rial which, when' acted upon by pressure rolls
25, grips medium {4 to prevent slippage thereof
relative 1o the wheel 24. Thus by maintaining
constant the angular veloeity-of motor 238, a.con-
stant linear veloeity is imparted to medium 4,

- In the application.of this invention to a mag-
netic recorder or reprcducer, the medium {4 is
azsed over & head 20 Whlch is electrically con-
nec’ced to signal circuits 32. In the recording
operation, an intelligence, such as sound, is con-
verted in signal circuit 32 to a time varying eles-
tromotive foree which, when impressed on head
2%, produces a time varying magnetic field there-
in.: The time varying magnetic field magnebizes
each incremental length of medium {4 as it passes
over head 28, thereby imparfing o longitudinaily
varying degree of magnetization along the me-
divm {4 in aceord with the intelligence. Con-
versely, in the reproducing operation, the passage

of medium {4 over head 20 induces 2 time vary-

ing electromotive force therein corresponding to
the longitudinal variations in magnetization of
the medivm, which time varying electromotive

force is amplified and reproduced as sound hy

signal eircuits 22.

It is the purpose of idler wheels 34 and 36,
Figure 2, together -with driving wheel 38 and
driven wheels 4% and 42, to drive spools 16 and
12 in the take-up direction to wind medium {4
thereon.  To this end, idler wheels 34 and 3§
-are mounted uvpon shafts: 44 and 48 which are
spring bissed in direction to wedge wheels 34
and 38 between wheels 48 and 38, and wheels 42
and 88, respectively. The biasing action for
this purpose is derived from springs 48 and 52,
Figure 8, which are each anchored at one end to
shafts 84 and 48; respectively, by washers 45
and 47, and on the other end to supports 52
and B4, respectively. Supports 52 and 54 are
attached to top panel 23 as will he evident from
‘Figure 2. Screws §2 and 58, Figure 3, are pro-
vided to-adjust the tension -of springs 48 and 50.

The operation of idler wheels 34 and 36 as 2
directional drive may. best be understood from
Figures 4. and 4A which show the forees acting
thereon when medivm {4 is in.the process of
being wound on spool {2, Figure 1. In Figure 4
the: direction of motion of wheels 38, 38 and 42
is indicated by arrows 56, §8 and 58, respectively.

4
by reason of the frictional losses therein, together
with the tension of medium 14, this wheel causes
a retarding force to be exerted on wheel 38, this
force having the direction as indicated by arrow
84, Figure 4. Since the forces 92 and 84 both

- have substantial components in direction tending
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-to support or add to the bias of spring §3, wheel

2% tends to be wedged between wheels 38 and 42,
by reason of the drive action. Hence a rela-
tively great frictional engagement exisis be-
tween wheel 38 and wheel 42 and relatively large
torque is exerted on the latter wheel by the
former.

The operation: of wheel 38 when medium {4
is being wound on device 12 will be evident from
Pigure 4A. - In this figure, arrows 85, 68 and 18

- indicate the directions of rotation of wheels 38,
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These correspond to the direction of travel in-

dicated by the arrows of Figure 3. Since wheel
38 acts as a drive wheel, force of direction shown
by arrow 82 is. exerted thereby on wheel 38.
Bimilarly, since wheel 42 acts as a driven wheel

75

"34 and 43, respectively. Since wheel 88 is &

driving wheel, force of direction shown in arrow
72 is applied to wheel 34 by the action of wheel
&8 Moreover, since wheel 40 is a driven wheel,
force having direction indicated by arrcw 7§ is
impaxrted to wheel 34 by the action of wheel 4§, I%
will be evident that forces in direction of arrows

72 and T4 have substantial components in di-

rection opposite to the tensioning action of spring
A8, FPigure 3, and oppose the action of that spring
in wedging wheel 34 between wheels 38 and 4%.
Accordingly, the frictional engagement hetween
wheels 34 and 38, together with the frictional
engagement between wheels 34 and 49, is smaller
in amount than would exist in.the absence of
retarding torque on wheel 456. For this reason,
the torque actually exerted on wheel 48 is smaller
in amount than would be associated with rota-
tion in the opposite direction. :

When the direction of rotation of capstan
wheel 24 and wheel 38 is reversed, the efiects
ahove described are likewise reversed and wheel 34
produces more torque on wheel 4§ and wheel 3%
produces less torque on wheel 42, thereby causing
increased winding ftorque on spool {§ and de-
creased winding torque on spool (2. -

It is the function of belt 16, spring T8, and
pulleys 88 and 82, to act as a directional brake
to retard rotation of medium supporting devices
{0 and 12 in the unwind direction. As will be
evident from Figure 3, belt 16 is atbached to
anchor 84 which is supported from rear psnel
85 so as to prevent rotation of that helf arcund
pulleys 88 and 82. If, for example, medium (£
is being unwound from device {8 and wound on
device 12, these devices both rotate in the coun-
terclockwise direction as seen in Pigure 1, and
pulleys 88 and 82 are likewise rotated in a coun-
terclockwise direction as seen in Figure 3. Sinece
belt 718 is relatively inextensible between support
84 and pulley 89, a substaniial frictional force
is exerted between that pulley and the belt. On
the other hand; since spring 18 is relatively ex-
tensible, the rotation of pulley &2 produces little
retarding torgue. Conversely, if pulleys 88 and
82 are rotated in a2 clockwise direction (corre-
sponding to winding of medinm {4 from spool
12 to spool {B) belt 76 produces relatively great
retarding torque on pulley 82 and relatively small
retarding torque on pulley 89.

From the above description it wiil be evzden*
that belt 16 acts as a more effective brake on
pulleys 88 and 82 when spools 18 and {2 are ro-
tated in the unwind direction than if rotated
in the wind direction. Consequently, greater re-
tarding torque is produced on wheels 48 and 42
when they rotate in direction corresponding to
unwinding of medium {4 from the correspond-

iy
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~ing: spool. "~ This torque is ‘balanced to -only a
slight degree by the gction of wheels 34 -and 36
for the reason that these-wheels have only slight
friction engagem°nts with wheel 38 during this
rotation.

“The relative diameters of wheels 36, 38 and
42 are chosen so that when medium (4 tends to
be wound upon spool 12, the linear velocity tended
to be imparted thereto by rotation of that spool
is greater than the linear velocity imparted by
capstan wheel 24. - Slippage accordingly takes
place between ‘wheel 3§ and wheel 38 or whesl
42 and medium {4 is maintainsd faut between
capstan wheel 24 and spool 10 and forms a tight
coil on spool 19. When medium 14 is being un-
wound from spool 10, the medium is maintained
taut in this region by the action of belt 16 which
exerts increased hbraking -effect when gpool 12
rotates in the unwind direction. Similarly, .the
relative diameters of wheels 34, 48 and ‘40 are

“¢hosen to maintain medium {4 taut in the region

between spool {8 and capstan wheel 24 ‘when
that spool rotates in the wind direction. -~ As belt
15 brakes spool 18 when rotating in the unwind
direction, medium 14 is maintained taut be-
tween capstan 24 and spool 10 regardless of the
direction of travel thereof.

One or more of the 'wheels 34, 25, 38, 48 and

42 may be surfaced with felt or similar material

to achieve a uniform opposﬂ;mn to slippage and
prevent gripping.

Rotation is imparted to capstan 24 and wheel
38 by motor 38 which is selectively operable to
rotate in either direction so as to enable trans-
fer of medium 44 in either direction from be-
tween spools 10 and 12, In .one arrangement,
for example, this motor may be of the direct
current permanent magnet type -having direc-
tion of rotation determined by the polarity of
the voltage applied from source.28. Switch 3,
connected to control this polarity, operates as
a directional controlling switch to zelect the di-
rection of transfer of medium .14, An alterna-
tive method of achieving this reversible rotation
is described hereafter with reference to Figures
8, 9 and 10.

An alternative embodiment of ‘the present.in-
vention is shown in Pigures 5, 6'and 7. In this
embodiment selective driving and “braking of
spools 10 and 12 is accomplished by the use of
belts . 140 and: {42, together with - directional
clutches 198 :and 110. As will be evident from
Figure 5, pulley 134 is attached to shaft 88 so
as to rotate with capstan 24 -as that shaft is
driven by motor "30. “'This causes ‘correspond-
ing rotation of the pulleys t1§ and 138, and driv-
. ing the directional clutches shown generally at
- 188 and i1,

It is the function of the -directional clutches
shown generally at {08 ang 119 to drive or re-
tard spools 12 and 10, respectively, in accord with
the direction of transfer of medium 14. Theop-
eration of these clutches will be evident from
examination of the enlarged - cross-sectional
view of Pigure 7 which shows in- detail the ‘ele-
-ments of cluteh 110, -As will be evident from
-this view, pulley wheel 11§ is rotatably mounted
on shaft ({4 which supports spool 18, Figure b,
and has mounted upon its lower surface the
ratchet 118, this ratchet being  disposed to en-
gage the knurled outer periphery of disk {20.
When pulley wheel ({8 rotates inrthe -counter-
clockwise “direction (Figure 6) . relative to -disk
120, ratchet 1:18 engages the:surface of that disk,

~thereby ecausing disk 128 to rotate with pulley -
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This :drives shaft 144 -through the fric~
tionally. engaging washers 122 which are held

bhetween disks 124, the latter being attached: to

shaft 114 {0 rotate therewith. ~When vpulley
wheel 116 rotates in the clockwise direction rela-
tive to :disk {20 as seen from Figure 6, ratchet
18 slides over the knurled surfsce of disk 120
and no engagement is produced therebetwesn.

Ratehet 126 is supported on hracket 12T which
is attached to the frame 2% and is likewise
adapted to engage the knurled surface of disk
§20. As will be evident from Flgure 6, this
ratchet is directed 50 as to engage the knurled
periphery of disk 128 only when that disk tends
{to rotate in the clockwise: direction as seen in the
view of that figure. Disk 129:is accordingly held
stationary against clockwise rotation as seen in
Figure 6 and the. frictional engagement between
that wheel and shaft 114 due to washers {22
and 124 retards rotation of shaft (14 and spocl
19. On the other hand, if wheel {20 rofates in
the counterclockwise direction ag seen in Figure
6, ratchet 126 swings clear and produces no re-
tarding effect.

Ratchets {18 and {25 are provided with guides
{28 which ride on grooves 139 of the knurled
periphery of disk 128, These guides frictionally
engage the grooves 138 and cause ratchets 1(8
and 126 to tend to swing clear of wheel 128 to
a greaber or lesser degree in accord with the di-
rection of rotation thereof. This supplements
the natural tendency of ratchets (13 and (26 di-
rectionally to engage and assures reliable opera-
tion of the directional cluich mechanism,

MNMut (22, washer 134, and spring washer (38,
are provided to adjust the axial force between
washers 122 and wheel 120, thereby enabling ad-
justment of the clutch and braking action of
unit {18, Washers 122 are preferably of a soff
material such as felt to facilitate control of the
frictional engagement.

Clutch (88 is like clutch §19 except that ratchet
{37 is supported on bracket 1339 to engage and
prevent counterclockwise rotation of disk {89
and ratchet 141 is supported from pulley wheel
138 o engage and drive disk 189 in the clockwise
direction.

In the operation of the embodiment of my
invention shown in Figures 5 to 7, when switch
31 is adjusted to energize motor 38 to rotate
shaft 86 in the counterclockwise direction as seen
in Figure 6, linear velocity is imparted to medium
1§ by capstan 24 in direction to transfer medium
i3 from spool 12 to spocl {8 as will be evident
from the dashed lines of Figure 6. Simultane-
ously, spocl. 4§ is driven in the wind direction
through belt 142 and ratchet 118 at an angular
velocity exceeding - the angular velocity corve-
sponding to. the linear velceity imparted to
medium {4 by capstan 24. Hence, the clutch
149 slips and medium {8 is maintained at a pre-
determined tension between capstan 24 and spool
i8. Simultaneously, helt (48 drives pulley 133
in the counterclockwise direction as seen in Fig-
ure §, thereby causing disengagement of ratchet
{41 and permitting shaft (12 to rotate free of the
action of that ratchet. Moreover, as shaft 12
rotates. in the counterclockwise direction because
of unwinding medium {4 from spool {2, ratchet
{37 engages the knurled periphery of wheel (24,
to hold that wheel stationary and retard shaft
{18 50 asz to maintain medmm i4 taut between
spool (2 and eapstan 28.

When switch 21 is adjusted se that motor 30
drives ‘shaft 86  in -the clockwise - direction as
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seen in Figire 6, ratchet 141 engages and clutch
188 tends frictionally to drive spool {2 in direc~
tion to-take up medium (4 at a greater rate
than that corresponding to the linear velocity
imparted by capstan 24.. On the other hand,
clutch {08 causes a frictional retardation of spool
19 because of the engagement of ratchet {26,
thereby maintaining predetermined tension in
medium I8 as it is unwound therefrom. Thus
medium 4 is maintained taut in either direc-
tion of travel.

Figures 8, 9, and 10 are views of an alternative
drive constructed in accordance with the prin-
ciples of this invention. In this construction a
unidirectional drive motor, 88, is supported from
rotatable platform 182, the latter being supported
from top panel 23 and frame 125 by shaft {04,
Belt 94 extends between pulley 86 on the shaft
of motor 88 and pulley 58 on shaft 2z which
supports capstan wheel 24 and pulleys {44, TIdler
‘pulley 186 is rotatably supported from platiorm
192 dand wheels 96 and 82 are attached to the
shaft of ‘motor 88 and the shaft 88¢ respectively.
Knob 97, Figure 8, permits rotation of shaft 194
and hence platform (02.

When. shaft 194 is adjusted to the position of
Figures 8 and ¢, motor 88 drives shaft &8z
through belt 84 and pulleys 86 and 98, the direc~
tion of rotation of shaft 8Ga being the same as
that of motor 838. When shaft {84 is rotated
to the position of Figure 10, belt §4 rides on idler
pulley (08 and shaft 86c¢ is driven by the fric-
tional engagement between wheels 8¢ and 82. In
this condition, the direction of rotation of shaft
88a is opposite the direction of rotation of motor
83 thereby causing travel of medium {4, Figure
5, in the opposite direction.

In addition to reversing the direction of rosa-
tion of shaft 86a relative to the direction of
rotation of motor 88, rotation of shaft 84 to
convert the drive from that through pulley %4
t0 that between wheels 96 and 92 varies the rel-
ative speed of shaft 88¢ with respect to the speed
of motor 88. Thus, by properly cheosing the
relative diameters of wheels 88 and 92 and pul-
leys 86 and 88, the medium {4 may be trans-
ferred at different velocities depending on the
direction of travel. In a magnetic recording and
reproducing mechanism this is of substantial

advantage inasmuch as it permits more rapid -

rewinding of the medium {4, thereby reducing
to o minimum the time necessary for the re-
winding operation.

The belt 94 is made of rubber or similar elastic
material to enable it to withstand the streiching
agssociated with rotation of shaft 184. Alberna-
tively, a yieldably biased idler pulley may be
mounted to engage belt 84 and enable the plat-
form (62 to be rotated without unduly tension-
ing that belt. i

In 2 modified form of the present invention
as shown in Pigures 8, 9, and 10, the wheels 99
and 92 may be eliminated and a drive motor for
pulley (066 attached to platform 102. In this
case, belt 94 drives pulley 98 from pulley 88 in
the position shown in Figures 8 and 9 and from
pulley (086 in the position shown in Figure I0.
Moreover, by making either or both of the motors
attached to platform 182 reversible, it is pos-
sibie to achieve selective rotation of capstan 24
in either direction and at two speeds in one or
both directions.

While I have shown and described the drive
mechanism of Figures 8, 9, and 10 as applied

. to the alternative form of my invention shown
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in Pigures 5, 6, and 7, it will be evident to those
skilled in the art that this drive may equally
well be applied to the form shown in Figures 2
and 3. s o

The term “capstan” as used herein is intended
to include any device about which a lengthy
medium is wound to impart linear velocity there-
to by rotation of the capstan, irrespective of the
angle of contact between the device and the
medium. .

While I have shown particular embodiments
of my invention, it will of course be understood
that I do not wish to be limited thereto since
many modifications both in the elements dis-
closed and their cooperative structure may be
made without departing from the spirit and scope
thereof. I, of course, contemplate by the ap-
pended claims to cover all such modifications
and alternative constructions as fall within the
true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A reversible winding and reeling mechanism
comprising in combination, a housing including
a generally planar panel, a pair of medium sup-

- porting devices on one side of said panel, a me-

dium wound on said devices o be transferred
therebetween by rotation of the devices on axes

. generally at right angles to the plane of said
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panel, a capstan on said one side of said panel in
engagement with said medium. in the region be-
tween said deviees, shaft means connected to said
capstan and extending through said panel to
the other side thereof, an electric motor in said
housing and connected to said shaft means for
driving said capstan at constant speed to draw
said medium from one of said devices and to re-
lease said medium to wind on the other of said
devices, a pair of wheels mounted within said
housing one beneath each of said devices and in
driving connection therewith, a driving wheel
mounted generally horizontally within said hous-
ing and in driving connection with: said capstan
shaft means, a pair of auxiliary wheels disposed
within said housing and each disposed for driv-
ing engagement with said driving wheel and one
of said other wheels, the auxiliary wheels being
disposed on the same side of a line connecting
the axes of said drive wheel and said other wheels,
means biasing each of said auxiliary wheels to
wedge between said drive wheel and the respec-
tive one of said other wheels simultaneously to
produce a greater or lesser torque in accord with
the direction of rotation of said driving wheel,
one of said auxiliary wheels being disposed to
produce said greater torque in direction to wind
said medium on one of said devices when said
driving wheel is rotated in one direction and the
other of said auxiliary wheels being disposed to
produce said greater torque in the direction to
wind said medium on the other of said devices
when said driving wheel is rotated in the opposite
direction.

2. A reversible winding and reeling mechanism
comprising in combination, a housing including
a generally planar panel, a pair of medium sup- -
porting devices on one side of said panel, a me-
dium wound on said devices to be transferred
therebetween by rotation of the devices on axes
generally at right angles to the plane of said panel,
a capstan on said one side of said panel in en-
gagement with said medium in the region be-
tween said devices, shaft means connected to
said capstan and extending through said panel
to the other side thereof, an electric motor in
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said housing and connected to said shaft means
for driving said capstan at constant speed to draw
said medium from one of said deviees and to re-
lease said medium to wind on the other of said
devices, a pair of wheels mounted within said
housing one beneath each of said devices and
in driving connection therewith, a driving wheel
mounted generally horizontally within said hous-
ing and in driving connection with said capstan
shaft means, a pair of auxiliary wheels disposed
within said housing and each disposed for driving
engagement with said driving wheel and one of
said other wheels, the auxiliary wheels being dis-
posed on the same side of a line connecting the
axes of said drive wheel and said other wheels,
means biasing each of said auxiliary wheels to
wedge between said drive wheel and the respective
one of said other wheels simultaneously to pro-
duce a greater or lesser torque in accord with
the direction of rotation of said driving wheel,
one of said auxiliary wheels being disposed to
produce said greater torgue in direction to wind
said medium on one of said devices when said
driving wheel is rotated in one direction and the
other of said auxiliary wheels being disposed to
produce said greater torque in the direction to
wind said medium on the other of said devices
when said driving wheel is rotated in the opposite
direction, and a directionally operative brake con-
nected to each of said devices to opposite rota-
tion thereof in the unwind direction.

3. A reversible winding and reeling mechanism
comprising in combination, a housing including
a generally planar panel, a pair of medium sup-
porting devices on one side of said panel, a me-
dium wound on said devices to be transferred
therebetween by rotation of the devices on axes
generally at right angles to the plane of said
panel, a capstan on said one side of said panel
in engagement with said medium in the region
between said devices, shaft means connected to
said capstan and extending through said panel
to the other side thereof, an electric motor in
said housing angd connected to said shaft means
for driving said capstan at constant speed to
draw said medium from one of said devices and
t0 release said medium fo wind on the other of
said devices, a pair of wheels mounted within said
housing one beneath each of said devices and in
driving connection therewith, a driving wheel
mounted generally horizontally within said hous-
ing and in driving connection with said capstan
shaft means, a pair of auxiliary wheels disposed
within said housing and each disposed for driv-
ing engagement with said driving wheel and one
of said other wheels, the auxiliary wheels being
disposed on the same side of a line connecting
the axes of said drive wheel and said other wheels,
means bizsing each of said auxiliary wheels to
wedge between said drive wheel and the respective
one of said other wheels simultaneously to pro-
duce a greater or lesser torque in accord with
the direction of rotation of said driving wheel,
one of said auxiliary wheels being disposed to
produce said greater torque in direction to wind
said medium on one of said devices when said
driving wheel is rotated in one direction and the
other of said auxiliary wheels being disposed to
produce said greater torque in the direction to
wind said medium on the other of said devices
when said driving wheel is rotated in the op-
posite direction, and a directionally operative
brake connected to each of said devices to op-
pose rotation thereof in the unwind direction,
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said brake comprising a belt passing over pulleys
connected to said devices and anchored at a point
on one side of said pulleys and including a resil-
ient device on the opposite side thereof.

4. A reversible winding and reeling mechanism
comprising, in combination, a housing including
a panel, first and second medium supporting de-
vices on one side of said panel and having respec-~
tive first and second shaft means extending
through said panel to the other side thereof, a
medium wound on said devices to be transferred
therebetween by rotation of the devices on said
shaft means, s capstan on said one side of said
panel in engagement with said medium, capstan
drive means including an electric motor on the
other side of the panel and within said housing
for driving said capstan at constant speed in
either direction to draw said medium from either-
one of said devices and to release said medium to
wind on the other of said devices, take-up drive
means between said capstan drive means and
said first and second shaft means operable to tend
to drive said shaft means in the winding direc-
tion at an angular velocity in excess of the angu-
lar velocity corresponding to the linear velocity
imparted to said medium by said capstan, means
rendering said take-up drive means inoperative
to drive said shafts at the excess angular velocity
in the unwind direction, slip brake means hav-
ing means fixed to said housing and means inter-
engaged with said fixed means and fricticnally
acting fo resist rotation of said shaft means in
the unwind direction, the fixed means holding
said frictionally acting means against movement
with said shaft means, and means rendering said
slip brake means inoperative during winding
movement of said shaft means, whereby in each
direction of -rotation of the capstan, the take-up
drive means will drive the take-up medium sup-
porting device in the winding direction and the
slip brake means will act on the unwind medium
supporting device to oppose rotation thereof in
the unwind direction to maintain the medium in
a taut condition between the capstan and the
take-up and unwind devices, said slip brake
means comprising a belt acting on said first and
second shaft means and anchored to said hous-
ing at a point on one side of the belt between
said shaft means and including a resilient device
on the opposite side of the belt between the shait
means.
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