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: ik
- My invention relates :to winding jand. reeling
mechanisms :of - the type swherein-.a .medium is
transferréd from one.spocl:or pulley:to.another.
Tn-gpparatus where wire, tape,:string, or.other
flexible medium is-tobe-handled; it :is frequently
necessary-to fransfer this- medium ifrom .one:me-
dium-supporting device such-as:a spool.or:pulley
to another in-a-controllable manner. - Thus, in
magnetic recording the magnetization of a:wire
or ‘tape‘is varied -dlong its dength inaccord with
the ‘music, voice,:or:other intelligence :to she Te-
corded by passing themedium-at constantveloc~
ity over ia ‘device 'having @ magnetic field vary-
ing-with time in-accord withtheintelligerice. ~'In
the repreducing- operation, the process.is:similar,

the -wire ‘or ‘tape being-passed ‘over the :pick-up .

device - at -constant. velecity- and-the resultant
time-varying -induced voltages: amplified:to. re-
produce ‘the- intelligence rvepresented:by :the lon-

gitudinal variations of magnetization-of :‘the:wire:

or-tape. In:such -mechanisms-it:is desirableito
rotate ‘the two ‘storage spools at carefully regu-
lated relativesvelceities; thereby maintaining the
medium to-be transferred in‘ataut condition:to
prevernt “slack while:at ‘the 'same itime: avoiding
any possibility-of breakage. = It :is' further idesir-
able to control the linear velocity -of:the-medium
transferred ‘independently :6f ithe zmeans. pro-
vided to maintain:the-medium taut sothat:de-
sired- ‘constaney “in:this linear ‘velocity may be
achiéved by equipment providedfor:the:purpose.
Furthermore, ' inthe- case: 6t “thesmagnetic :re-
corderitiis highly-desirable’that the winding sind
reehng systém permit-differerit linear- velovities
with ‘transfer of the-medium:inithe two-opposite
Qirectionsse'that'the wire ortape may-rapidly:be
re_wound “after-recording:or-reproduction.

Tt+is ‘an-object -0f ' my-‘inveéntion:to provide an
improved-windingand reeling device that main-
tains‘the medium $o be: -wound-in taut coriditien
dunng wmdmg operations.

A ffurther object ‘of myinvention:is to:provide
1 iproved sfinding - and reeling-systemn icapa-
blevof Miaintaining the medium:tobe:wound ina,

; the dn'eet;lon of wmd—

tatt eondﬂnon regardless
lng A
v Another ob,}ect ofw‘my 1nvent10n~~lslto prov1de

recb:ons and suxtable for epera,tmn wmh’ dlﬁerent
yelocitiesin‘each direction.

10

-Still-another object.of my invention.is to. - pro-
Vlde a wmdmg and -reeling system capable of.op-
ati b her:

of .that shaﬁ; wm,ds Ahe med;um in ’che~oppos1te
direction. :

Still-another: obaect of my-invention is.to-pro-
vide a-winding-and reeling. system that is slmgle
in-construction: and-reliable in operation-and.is

. suitable-for-use;in:connection: W;th magnetlc re-

corgders.

Yet a,nother chect of my i pmon ids do, pro-

. gardless of the mode of 1mpaft1ng linear- ,velac-
1ty thereto

25

45

50

the purpose and Wlthout causmg loss )ef tau ness
or tangling.
The:novel jeatures whmh I beheve to be char-

and methodwof operat,l,on
ohjects and ;advantage
derstood by reference:
tlon ta,ken in+ connectxo—

top views: and 51de vae’ws respennvely of an: em- :
bodiment of this :invention,:1.;and:3.represent
spools ‘upon swhich sthe :mediztm, wsuch.as:iwire,
string, “:tape,.ete.: :to-be: transferred :is . :stared.
These :spools. areskeyed! to:shafts b and-1: respee~
tively: so:that retation-of either shaft causes:ro-
tationiof the corresponding.spoel. :For-purnoses
of iHustration, *the shaft-:5 “iscshown.as:being
driven-by:g motor:M, .The:mediumito bewound
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is shown at 9, this medium being wound on the

spools in such direction that when they are ro-.

tated in opposite directions (i. e, spool | clock-
wise and spool 3 counterclockwise as seen in Fig-
ure 1) the medium 9 is unwound from one spool
and wound upon the other. Ratchet wheel i1 is
keyed or otherwise mounted to rotate with shaft
§ so as to move in accordance with the movement
of the spool {. Gear I3 is rotatably mounted on
shaft 8 but has pawl (5 adapted to coact with
ratchet wheel 11 mounted on its surface. Gear
17 is rotatably mounted on shaft T and adapted
to engage gear 13.
19 connects gear {7 to shaft 1.

A plan view showing the arrangement of gears

13 and 11, together with pawl 15 and shafts 3.

and 7 is shown in Figure 3, this view being taken
through section ITI-—III, Figure 2.

The operation of my reeling mechanism in one
direction may now be described by considering

the connection described above. If, for exampie,

the spools are initially at rest and shaft 5 is

10

A clutch shown generally at

15

20

rotated in the clockwise direction as seen from -

Figure 1, pawl i5 engages ratchet (i, thereby
causing -gear 13 to rotate in accordance with
the rotation of shaft 5. This causes gear 17 like-
wise to rotate and thereby drives shaft 7 through
friction clutch 8. The direct clockwise motion
. of shaft 5 correspondingly rotates spool i, there-
by causing that spool to unwind whereas motion
of shaft 7 in the opposite direction (counter-
clockwise as seen in Figure 1) due to gears (3

and 17 causes spool 3 to wind. . Thus, when spool

i is rotated in the clockwise direction as seen
from Figure 1, the mediurm 8 is wound from spool
i to spool 3.

25

30

35

The ratio of:gears I3 and {7 is chosen in pro- -

portion-to the relative diameters of spools i
and 3 to cause spool 3-to take-up wire at a more
rapid rate-than spool | releases wire when shaft
5 is rotated as above described. Thus, for ex-
ample, if one turn of spool | releases three inches
of wire, the gears are so chosen that the cor-
responding : rotation’ of spool 3 would take-up
some greater length of wire, as for example four
inches. Since spool 3 attempts to take~up more
wire than spool | releases, the wire is placed
in a taut condition.  However, the tensile stress
on the wire is limited by the slipping-action of
clutch -9 which permits relative rotation of gear
i7 without exerting exeessive torque therebe-
tween.

If spool 1 is rotated in the counterclockw1se
direction as viewed from Figure 1, spool | tends
te wind and spool :3 tends to unwind. Xowever,
ratehet i1 tends to rotate in the counterclock-
.- wise direction with respect to gear (3 (see Fig-
ure 3) -and in this condition pawl 15 slips over
the ratchet {i{ and no driving engagement exists
between shafts 5 and. T through gears 13 and (7.
Thus it will be seen that: the mechanism com-
prising ratchet {1, gears i3 and (1, pawl {5, and
clutch {9 permits spool I to be unwound by rc-

tation of shaft 5 in the clockwise direction in’

a manner maintaining the wire in a taut condi-
tion but causes no cooperative engagement ba-
tween shafts B and T when shaft 5 is rotated in
the counterclockwise direction.

- It is the purpose of ratchet wheel 21, pawl 23,

gear 29, gear 21, and the clutch shown generally

at 29 to cause wire 9 to be wound from spool3 .

to spool | when shaft:7 is:rotated in the. clock-
wise direction as seen in Figure 1. To this.end,

40

45

on gear 25 so as to cause rotation of that gear
when ratchet wheel 21 tends to rotate in the
clockwise direction relative to gear 25 and not
otherwise, gear 25 being rotatably mounted on
shaft 7. Gear 27 is rotatably mounted on shaft
5 and adapted to coact with gear 25. The clutch
shown generally at 29 is mounted on shaft 5 so
as to connect gear 27 thereto, thereby tending
to cause shaft § to move in accordance with the
motion of gear 27 but perm1tt1ng relative motion
therebetween.

The ratio of gears 25 and 27 is so chosen rela-
tive to the diameters of spools | and 3 that when
shaft 7 is rotated in the clockwise direction the
rate spool 3 releases medium 9 is less than the
rate at which gear 27 rotates spool 1| to take-up
that medium. Thus clutch 29 slips and maintains
wire 9 in g taut condition.

In the event shaft 5 is rotated in the counter-
clockwise direction as seen in Figure 1, spool |
winds in medium 9 and thus tends to rotate spool
3 in the clockwise direction by tension of that
medium. Simultaneously, gear 25 is rotated by
the mechanism comprising clutch 29, and gear
21, this rotation being in the clockwise direction.
However, since the relative sizes of gears 25 and
21 are chosen to cause spool 1, when  driven
through these gears, to tend to take in more of
medium 9 than is released by spool 3, the rotation
of gear 25 incident to the above action tends to
be at a smaller angular velocity in the clockwise
direction than the rotation of spool 3 due to the
pulling action of medium 9. Consequently
ratchet wheel 21 tends to rotate in the clockwise
direction relative to gear 25 and pawl 23 engages
to cause these units to move at a common angular
velocity.. Thus- clutch 29 slips and produces.
torque-tending to restrain release of medium 9.
by spool 3.  Thus by clockwise rotation of shaft
8, medium 9 is passed from spool { to spool 3 by .
means of gears {3 and 17 and a taut condition
maintained by the slippage of clutch i3 and by
counterclockwise rotation of shaft 5 medium 9 is
passed from spool 3 to spool 1 by direct pulling
through the medium and a taut condition msain-
tained by the retarding action due to gears 25
and 27 and the slippage of clutch 29. In.a sim-
ilar manner, clockwise rotation of shaft 1 causes

- medium 9 to be wound on spool | and counter-

50
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ratchet 21.is fixedly mounted upon shaft 7.so as

to. rotate with that shaft.  Pawl 23 is ‘mounted

75

clockwise rotation of shaft-7 causes medium 8
to be wound on spool 3.

The details of construction of clutches i9 and
29, together with further details of the other fea-
tures of the apparatus of Figures 1, 2, and 3, may
best- be understood with reference to Figures 4
and 5 which show a part section taken through
shaft .5 and an enlarged view of gear 21 and
clutch 29 respectively. Key 31 coacts with spring
33 to cause rotation of spool 1 in accordance
with rotation of shaft §. The appearance of
this key: in the operating condition may be un-
derstood by reference to Figure 1 which shows
a similar key 32 engaging spool 3 on shaft 1.
The key is moved in the upward direction to
bPermit removal of the spool. - Ratchet wheel {1
is likewise keyed to shaft 5 by key 35 as is mem- .
ber 31 of clutch 29. As best seen in Figure 5,
gear 271 is adapted frictionally to engage mem-
bers 39 of clutch 29, these members being placed
on opposite sides of gear 21. Pressure is applied
to:these.members by means of nut 41 which is
in threaded engagement with the threaded por-
tions 38 ~of member .37 and which. operates
through collars 43 and 45, together with spring
471 and collar 49. The fnctlona.l engagement be-
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tween “gear ‘21 and shaft :5-1s. varied by -adjust- .

ment- of ‘nut-4i-which- alters the-axisl force be- -

tween-‘member -39 “and-:gear °21, thereby varying
the - frictichal - resistance “to rotatlon therebe-
tween.

One of the features of this invention res1des
in ‘the various ‘methods -0f -dfiving the winding
and ‘reéling -mechanism. "Thus, for -exadmple, ‘a

reversible motor may ‘be dttached to shaft-5 and.

spool i unwouild ' by ‘clockwise rotation of -this
motor and -‘wound by counterclockwise ‘rotation
thereof. ‘In the-case of clodkwise rotation; shaft
1 "ténds to be driven through -clutch #9 4t +a
gredter ‘velocity -than the rotational vélocity cot-
responding to--release of medium 8 by spodl I,
theiéby maintaining the medium “intaut-condi-
tion*between the-twospools.  In the¢ase of coun-
terclockwise ‘rotation, rotation-of shaft T 4s Tric-
tlonally restrained by means of ‘clutch 29 ‘tosct-

ing with ‘gears 25 and-27, ‘thereby ‘tending “to

release ‘wite at -4 ‘smaller ‘rate than it-is taken-
up by spool 1 and thus causing’ the wire to be
maintained taut. Alternatively,-§haft T may ‘be
driven *by ‘a reversible motor, -clockwise rotation

of ‘the shaft causing spool 3 toc unwind -and-spool” o

i “to ‘winhd ‘ahd counterclockwise ‘rotation caus-

ifig'spool 3 to'wind and spool { t0 unwind.
Afurther feature of ‘this invention-resides‘in

the ‘fact ‘that when -the reeling mecha‘,msm is

stopped -there “is “no “tendency ‘for - the mmwind g

spool t6 continue rotation after the wmdmg ‘Spool-
stops ‘and ‘thus cause ‘excessive-slack-and possible
tanglmg of Tredium 9. “When ‘the “driving ‘motor
is-attached to the unwind ‘spool, -stopping “the
niotor prevents such rotation. “When the-dther
shaft is ‘driven, or the unwind spool-is-driven by
pulling the medium 9 therefrom, the intercon=-
nection ‘of “the “shafts ‘5 ‘and 71 ‘causes the wind
spoo] “to “contirue ‘rotation so "long as ‘the un=
wind spool rotates, thereby taking-up-any-of the
récording ‘medium thereby relegsed.

Pigures 6, 7 and 8 show an -alterngtive" “gofi-
struction  of this ‘invention” utilizing 7 -béit -drive
and “bail<type “overrunning clutches. '‘Tn -this
construction ‘bulleys 51 and 53 ‘are” mounted on
shafts 5-and 7‘in place -of ‘geats ‘{3 and 11, re-
spectively, and ball<type overrurhing clut“ch 55
convected “between “pulley “51 -and §huft 550 as
tocatise ‘shaft 5 to ‘drive ‘pulley 51 when* rotated:

in the counterclockwise direction with respect 5

thetreto.” “Belt 57 is *mounted -on pulleys 51 “and
53 so'thatrotation of pulley 51 causes correspond-
ing ‘rotation ‘of ‘pulley 53 ‘and ‘rotation”of “shaft
F'through clitch *19. “Pulley 51°is made of larger
diaméter “than ‘pulley 53 to cause’ the overiun-
ning ‘detion ‘necessary 'to maintain- ‘medidm™9 “in
a‘taut condition. “Ball‘type -overrunning “¢lutch
59 is miounted-on-shaft “T-and engages pulley 61
to cause rotation thereof ‘when shaft 7 is'moved
ina; ‘clockwise “direetion “relative to- pulley 5.
Pulley ‘63 is ‘mounted ‘on -shaft ‘3 ‘and:engages
clutch 29 to ‘cause yieldable rotation “of -shaft
5. ‘Belt 65 “is-connected “between puilley” 61-and
pulley 63. Pulley 61 is made of larger diaméter
than pulley'63-ini ‘'order to causespool ‘1 ‘to take-
up more-of” ‘meditim-9 ‘than is uriwound oy spool
3, thereby mam’cammg ‘miedium 9 m & taut con=
d1t1on

“The ball-type overrunning clitehes 55 and 59,
Figures 6, 7 and 8 ‘are of ‘conventiondl construcs
tion “and “include “balls 67 (Figures 6 and ‘8)
mounted ‘between ‘merbers ‘69 tand- TI “ Whien

members ‘69--and -T1 are:rotated in‘one- du‘ectlon :

reldtive to-each-dther the balls>swmg free n the

wider portion ofthe openings*provided-in’ mem=' 75 Varymg induced velbages in - head 9. Which are’

10

15
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40

. 6 .

ber- 69. © However, opposite- rotation of member
6iand 89:causes‘the’balls towédee between 'these:
members: and thus: to -cause: friectional -efigage-~
ment: therebetween. * Hence $he -clutch ‘operates:
in a manner similar o a ratchet wheeland catises:
engagement in-one direction only. -

‘Operation «6f the -embodiment-of -y mven-,
tion shown in Figures 6,7 ‘and 8 is-similar to the
operation above deseribed with respect to theiém=
bodiment-of Figures 1°to 5. When shaft’5is ro-
tated in -a -counterclockwise direction, -spool-3
tends o -be -driven through pulleys 5i and:53 -and
clutch 19 at a rate ‘exceeding that corresponding
to-the riite -of ‘unwindihg from-spool 1 -so-as-to
maintain medium -9 in a taut ‘condition. - Cof~-
versely, ‘when-shaft ‘5 is rotated in the clockwise
direction, ‘Teleaise ‘of ‘medium -9 from spool 34§
opposed by ‘the ergagement through- ¢lutch 59
and pulleys 81 and 83, theréby maintaining ‘me-
dium ‘9 -in -5 taut condmon Rotation-ofshaft 1
or ‘pulling ‘of the medium*9 fromspool 1 produces
similar -action -as-above described with reference
to -the embodiment -of this -invention shownin
Pigures 1t05. '

“The use of belts as shown'in Figures-6to 8 per-
mits -shafts 5 and- 1 4o be ‘mounted a relatively
great distdnce apart, a feature that is desxrable
in -some ‘applications of this -invertion. How-

‘ever; since no reversal-of rotation-of ‘Shafts 5 and

7 ‘accompanies’ the -operation of the belt-drive,
the medium9 is-wound in-opposite directions-on
sbools 1-and 3-as shown in Figure 7. _

Oné method of applying the winding and resi=’
ing device of Figures 1 and 2 ‘to "a'‘magnetic

5 recorder, together with-an-alternaté method-of

impafting ‘motion to the' ‘medium, is ‘shownin
Figure 9. As illustrated, medium -9 passes from
spool | over pulley 13, through recording-or 4e=
producing head ‘19, -about ‘capstan ‘15, -and ‘over
pulley’ 17 to spool 3. Capstan 75 is-constructed
frictionally to engage medium‘9-so that rotation-
al motion-of ‘the capstan due ‘to’a motor or-cther
device (not shown) imparts corresponding lineatr
velocity to"the medium §. ' ‘If this velocity is in

- direetion to'unwind spool ‘1, that ‘spool rotates® in

the “clockwise- direction - as -seen’ in Figure 1.

. Ratchet wheel: {1 is thus‘rotated in ‘the-clockwise

direction relative to gear 13 and pawl 15 and-ac-

" cordingly engages to tend to-drive:spool 3-thiough

gears 13 and 17-and ‘cluteh (89t aratétotakein
more of ‘medium -8 than is released by :spoot .
Cluteh 'i9 -aecordingly slips--and maintains ithe

. mediur’ 8 ‘taut. “If the-velocity imparted to-me-:

60

ditm 9 by capstan 75 'is in ‘direction to unwind

- Speol-3, -a Similar-effect takes place-as-spool 4 s

driven in-thewind -diréction -through ¢litéh 28
and medium ‘9 maintained taut by —s’l‘ippa‘g‘e‘«'i)'t
that device.

““Figure 9-4156 shows ‘the manner-of-applying:my-

inivention to ‘a magnétic reeording or-reproduc-

ing “device. “As-shown'in the figure, -thedium 9

pagses’ through tecording  or:reproducing:head 19
which. - is electrlca.lly connected - to ~recordet or
reprodieer-80. “Thus, in the recording- operation
devme 80 “(w 1ch may, for example mclude a ml-

1ntensmy of the current ﬂow throuéh head
and ‘ohere
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amplified -and reproduced- by recorder and. re-

producer-80. (which may in this case be connected
to-amplify the- voltages and apply the resultant

signals to :a loud speaker or similar device to.

reproduce sound).

It will be apparent to ’chose skilled in the art.

that while I have described my invention with
respect. to a single drive system operating on

shafts 5 or 1 or 1ndependently 1m'oart1ng linear:

velocxty to medium 9, separate drives operating on
these different elements may be used if desired.
Thus, shaft 5 may be driven in one direction and
cne velocity to accomplish winding from spool |
to:spool 3 and shaft T may be driven in the same
direction. at another velocity to-accomplish the
reverse process. - In this fashion the rewind op-~
eration can be made to take place at a different
rate without requiring complex reverszbl° two-~
speed driving systems.

In one method of visualizing tne operatlon of
my invention, the interconnections between the
.spools may be considered to tend to drive the
spools in the take-up dirgction relative to each
other irrespective of direction or velocity of mo-
tion. 'Thus no matter how fast one spool re-~
leases the medium, the other spool is attempting
to wind it in at a greater rate. Consequently the
medium is maintained taut regardiess of direc-

10
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shafts, whereby rotation of one of said shafts in

.a given direction causes rotation of the other

drive shaft through said speed-amplifying means
and thereby tends to rotate said other shaft at a
higher angular velocity than the first named
shaft. B

3. In a winding and reeling mechanism, & first
spool, a second spool, a drive shaft connected to
each of said spools; a pawl and ratchet assembly
engageable with each of said shafts, means for
driving one of said drive shafts, and a palir of
speed-amplifying, torque~transmitting means in-
terconnecting said shafts, one of said speed-am-
plifying means being operable upon engagement
of one of said pawl and ratchet assemblies,
whereby rotation of one of said shafts in a given
direction causes rotation of the other drive shaft
through said speed-amplifying means and there-
by tends to rotate said other shaft at a higher
angular velocity than the first named shaft.

4. In a winding and reeling mechanism, a first
spool, a.second spool, a. drive shaft connected to
each of said spools, a pair of pawl and ratchet
assemblies, one of said pawl and ratchet assem-
blies being engageable with~one of said shafts,

" means for driving one of said drive shafts, a pair

tion or velocity of motion or the source of energy .

imparting the motion to the medium. -1 am
thereby enabled to provide a winding and reel~
ing mechanism having  an unusual degree of
flexibility and a correspondingly large number of
practical applications.

In the accompanying claims I have. used the
term “spool” to designate broadly a reel, guide
wheel, or other device capable of supporting the
medium.

While I have. shown particular embodiments
of my invention, it will be of course understood
that I do not wish to be limited thereto since
many modifications in the elements disclosed and
their cooperative arrangement may be made
without - departing from the spirit and scope
thereof.. I therefore contemplate by the ap-
" pended claims to cover all such modifications as
fall within the true splrlt and seope of my inven-
tion. -

I claim as my 1nvent10n

1. In a winding and reeling mechamsm a ﬁrst
spool, -a.second spool, a drive shaft connected to

each of said spools,- a :pair of one-way drive-

means, each of said one-way drive means being
engageable with one of said shaftfs, means for
driving one of.said drive shafts, and a plurality
of speed-amplifying, torque-transmitting means
interconnecting said shafts, one of said speed-
amplifying means being operable upon engage-
ment of one of said one-way drive means, where~
by rotation of one of said shafts in a given di-
rection causes rotation of the other of said shafts
through said speed-amplifying means and there-
by tends to rotate said other shaft at a higher
angular velocity than the first named shaft. -
2. In 2 winding and reeling mechanism, a first
spool, a second spool, a drive shaft connected to

each-of said spools, a pair of one-way drive

means one of - said one-way drive means
being engageable with one of said shafts, means

for driving one of said drive shafts, and a

palr of speed—amphfymg, torque—tra,nsmlttmg
means mterconnectmg ‘said. .shafts, one of said

speed-amphfymg means. being operable upon en-.

gagement upon one of said one-way. drive means,
gnd a slipping. friction -clutch on each of said

30
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of speed-amplifying, torque-transmitting means
interconnecting said shafts, one of said speed-
amplifying means being operable upon engage-
ment of one of said pawl and ratchet assemblies,
and g slipping friction clutch on each of said
shafts, whereby rotation of one of said shafts.
in. a given direction causes rotation of the other
drive shaft through said speed-amplifying means
and thereby tends to rotate said other shaft at
a higher angular velocity than the first named
shaft. .

5. In a winding and reeling mechamsm a ﬁrst
spool, a second spool, a drive shaft connected to
each.of said spools, a pawl and ratchet assembly.
engageable with each of said shafts, a pair of
step-up gear trains interconnecting said shafts,
one of said gear trains being operable upon en-
gagement of one of said pawl and ratchet as-
semblies,  whereby rotation of one of said shafts
in a given direction causes rotation of the other
drive shaft through said step-up gear train and.
thereby tends to rotate said other shaft at a
higher angular velocity than. the first named
shaft.

6. In a winding and reeling mechanism, a first
spool, a second spool, a drive shaft connected to.
each of said spools, a pawl and ratchet assembly
engageable with each of said shafts, a pair of
step-up gear trains interconnecting said shafts,
one of said gear trains being operable upon en-
gagement of one of said pawl and ratchet assem-
blies, and a slipping friction clutch on each of
said shafts, whereby rotation of one of said
shafts in a given direction causes rotation of the

“other drive shaft through said gear train and

thereby. tends to rotate said other shaft at a
higher angular -velocity than the first named
shaft, :

7. In a winding and reeling mechanism, a ﬁrst
spool, a second spool, a drive shaft connecied to.

each of said spools, a pair of one-way drive means

engageable with each of said shafts, means for
driving one of said drive shafts, and a palr of
pulley wheels of different diameters on each of
said shafts, a pair of belts interconnecting the
larger diameter pulley wheel on one shaft with

- the smaller diameter pulley wheel on the other

75

shaft, one pair of interconnected pulley wheels
bemg operable upon engagement of - sald one-
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way drive means to drive one shaft from the
other, whereby rotation of one of said shafts in
a given direction causes rotation of the other
drive shaft through said interconnected pulleys,
and thereby tends to rotate said other shaft at
a higher angular velocity than the first named
shaft.

RAYMOND E. ZENNER.
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