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'FREDERICK W, HEMPELMANN, OF CINCINNATI, OHIO. '

WINDING MECHANISM.

1,055,276. .

To all whom it may concern.: -

Be it known that I, Freveriox W, THe-
PELMANN, a citizen of the United States, re-
siding at Cincinnati, in the county of Ham-
ilton and State of Ohio, have invented cer-
tain new and useful Improvements in Wind-
ing Mechanism, of which the following is
a specification. '

My invention relates to machine elements,
and has for its object the control of speed
of travel of an element being wound, and
compensating, in ratio of driving speed to
winding speed, for the increase in periph-
eral dimensions of the accumulation due to
winding. o

A further object is to provide for reversal
of the winding operation with synchronous
reverse ~operation of the “compensating
means during such revergal of the winding
operation, and to also provide means for

- automatically effecting the change from the
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winding operation to the reversal thereof,
or vice versa.

The invention consists in the parts and
in the details of construction and arrange-
ment of parts, as will hereinafter be more
fullydescribed and claimed.

* Ip the drawings: Figure 1 is a front ele-
vation of a ‘winding mechanism for the
sheet of a self-playing musical instrument,
which application of my invention I have
chosen for illustrating it. Fig. 2 is a plan
view of the same. Fig. 8 is a section on

the line 2—a of Fig. 2. [Iig. 4 is a detail’
of the cross-slide. - Fig. 5 is a section on the-

" .line y—y of Figs. 1 and 2, looking to the
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left. Fig. 6 is a section on the line z—z of
Fig. 2. Fig. 7 is a detail of the end-cap
for the main friction-wheel shaft. Fig. 8
is a’'section on the line p—p of Fig. 2, parts
being omitted for lack of space. Tig. 9 is
a section on the line g—¢ of Figs. 1 and 2,
looking -to the right. Fig. 10 is a detail
plan view of one of the slidable cams with
1ts mounting, being represented as having
its cover-plate removed. Figs. 5 to 10 in-

clusive are on a scale  somewhat -enlarged

&b

from that of Figs. 1 to 4, inclusive. The
showing of the connections to the mecha-
nism of the musical instrument proper is
omitted for-sake of clearness. It will be
understood ‘that such minor details may
vary, according to the kind of ‘instrument
the mechanism is applied to.

In the device here exemplifying my in-
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vention, the perforated sheet 1 is wound
from the upper spool 2 onto the lower spool
3 during the rendition of the music, pass-
ing over the tracker-board 4, which has a
series of orifices 4” through which air is ad-
mitted when the corresponding perforations
1” of the sheet pass over them. Through
these orifices the air acts, by means of suit-
able mechanism, upon the instrument, in
any of a number of ways familiar to those

skilled in the art of constricting self-play-

ing musical instruments. When the playing
of the piece of music has been completed,
the sheet is re-wound onto the upper spool,
for repetition. It is commonly desired that
this re-wind, and also the repetition, may be
started antomatically, and my invention is
concerned with this, as will be made plain
herein. Another very important require-
ment is that the sheet, during the playing
of the musie, shall pass over the tracker-
board, at a constant speed, allowing the pre-
determined positions of the perforations to
have accurate control of the time of the
music. It is with this accomplishment that
my invention is primarily concerned.

Ag shown, the spools 2 and 3 are sup-
ported in a frame 5, which also supports the
tracker-board. The lower spool 3 is simply
mounted at one end on a yieldable bearing
3’, allowing it to be inserted in the frame,
and makes engagement at the other or driv-
ing end with a main arber 6, journaled in
a bearing 6’ in a plate 7 that is fastened to
the outside of ths frame 5, said bearing pro-
jecting through the frame at this point.
The upper spool 2 is mounted at one end
on a yieldable bearing 27, and at its driving
end on a re-winding arbor 8, likewise jour-
naled in a bearing 8" in the plate 7, pro-
jecting inside the frame 5. The mounting of
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the upper spool is illustrated in detail in -

Fig. 8, and the mounting of the lower spool
may be understood from the description of
this upper mounting, especially with ref-
erence to the rear bearing. This rear bear-
ing 2" comprises a plunger 2* which receives
the spindle 2”7 of the spool 2 and compresses

100

a spring 2% in a casing 2" around its stem -

24" that extends through the prear end of
the casing and has a knob 2¢7 for taking
hold to manipulate the bearing during inser-
tion of the spool as may well be understood
from inspection of the drawing. The lower
rear bearing 3 isidentical with the upper one,
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having, as may be seen in ¥Fig. 1, a plunger

_ 32 receiving the spindle 3" of the spool 3,
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and having a casing 8° from, which the stem
32"/ protrudes with the knob 82" thereon.

The upper driving-end mounting is differ--

ent from the lower driving-end mounting
chiefly in that the upper one is adjustable
so that the upper spool may be accurately
alined with the lower spool. Thus, the re-
winding arbor 8 is hollow throughout, and
has its bore somewhat enlarged at its rear
end, to receive the forward spindle 2"/ of
the ‘spool 2. A diametral slot 8 crosses
this enlarged spindle-receiving part of the
bore, opening from the rear end of the
shaft, and receives diametrically extended

‘lugs 2””” on the spindle. - The slot 8" is

long enough to allow enough movement of
the lugs 27’/ therein to provide the desired
adjustment of the upper spool with respect
to the lower one:. The re-winding arbor 8
has another enlargement to its bore at its
forward end, and this i§ threaded and re-
ceives an enlarged threaded part of a pin 8
that extends its unenlarged part through the
unenlarged part of the bore in the_arbor,
and engages its end with the end of the spin-
dle 2”/” of the spool 2. The forward end of
this pin 8 has a knob 8%, and by turning the
pin to screw it in or out, the spool 2 will
move longitudinally, against or with the
pressure of the spring 2* at the rear. The
Iower main arbor 6 receives the spindle 37"
of the lower spool 3 in the manner above de-
scribed, but there is no pin for adjustirg the
spool. It will be seen that with the above-
described mountings the spools will be ro-
tated with their respective arbors, but may
be removed and like spools with different
perforated sheets inserted, which is-a re-

. quirement peculiar to self-playing instru-

ments here illustrated. ‘
For driving the sheet on its downward
travel, to play the musie,.the main arbor 6
has a spur-gear 9 fixed on it outside the
bearing 6’, and for re-winding the sheet,
the re-winding arbor 8 has a spur-gear 10
fixed on it cutside the bearing 8’. Collars

6’ and 8, inside the bearings, prevent end
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play of the arbors 6 and 8, respectively.
The gear 10 of the re-winding arbor has
a sheave 10® integral with it, by means of
which it is screwed to the arbor, and a shoe
10° bears on- this sheave during the down-
ward travel of the sheet, to prevent racing
of the upper spool. A flat spring 6* bears

_ on the gear 9, below, to similarly control the

60

lower spool during the re-winding. This
flat spring is allowed to bear conpstantly,
hut the shoe 10°, above, is controlled so as

_ to be released from engagement with the

65

sheave 10* during the. re-winding, as will
presently be explained. *

. For driving the mechanism, "either in
playing or re-winding, a disk 11'is mounted-

1,055,276

on a shaft 12 journaled transversely in, the
stationary bracket 13, which may be fixed
on the structure of the instrument in which
the mechanism is used, as may also the
frame 5 that supports the spools. A pulley
14 is fixed on the shaft 12, and a’belt 15
passes therearound and around the pulley
16 of a motor. As shown, for sake of sim-
plicity, this. motor has another pulley 17
that dri-es suitable bellows 18 for exhaust-
ing air from a chest 19, through a pipe 20.
This simple arrangement may represent
any suitable pneumatic apparatus of a mu-
sical instrument, and is sufficient for illus-
trating the details of my invention, as, they
are to be described. ‘ :
Mounted on the stationary bracket 13, on
a longitudinal stud 13# fixed in the bracket,
is a tiltable bracket 21, held on the stud
13* by a collar 13~. This mounting is best
shown in Fig. 6. This bracket has two main
uprights 21* and 21P, supporting the main
friction wheel 22 at one side of the disk 11,
and it has a third upright 21° which sup-
ports the re-winding friction-wheel 23 at
the other side of sald disk. The bracket,
on tilting, with the stud 18* as & pivot, will"
bring one or the other of the friction-wheels
22 and 28 into engagement with the adjacent
face of the disk. '
Referring again to Fig. 6, the main fric-
tion wheel 22 is journaled on a stud 22*
fixed in the upright 21%;, and extending
about half the distance to the other upright
21°. A square shaft 29" has a reduced part
22 journaled in a bore 22* in the free end
of the stud 292°, and this square shaft has
another reduced part 22*” journaled in the
other upright 21°. The friction-wheel 22
has an elongated hub, which has a circular
opening throughout, so that said wheel can
slide the full exposed length of said stud 22*
and turn thereon as it slides. To cause it
to turn with the gquare shaft, which also
enters the circular bore of the wheel-hub, a
cap 22¢ is screwed onto the end of the hub,
with a square hole that accurately engages
with the square shaft and slides therealong.
Thus, it will be seen that the friction-wheel
22 may engage with the face of the disk 11
throughout a considerable part of the radins
of the disk, and the speed at which the frie-
tion-wheel is rotated by the disk will vary
according to the position of the engagement.
By sliding  the friction-wheel at a given
speed along its bearings, the speed of the
friction-wheel niay vary gradually, in ex-
act accordance with its sliding.
A connecting shaft 24 has a universal .
joint 24* with the square shaft 29°, and has
ancther universal joint 24 with a small
spur pinion 25 that is adapted to mesh with
the spur geir 9 of the lower spool mecha-

nism. The mounting of this small pinion 25 -

will be described presently.
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The re-winding friction-wheel 23, best
seen in Fig. 2, is simply mounted on a stud
23* in the third upright 21¢, the wheel hav-
ing an amply long hub to afford it a proper
bearing on its stud, upon which it turns
loosely, having suitable means to limit end
play, not deemed necessary of detailed illus-
trition herein. No longitudinal movement
of this re-winding wheel is needed, it be-
ing merely mounted near the periphery of
the disk 11 to impart to it the highest speed
the disk affords, since the re-winding 1s to
be performed in as short time as practicable,
without concern as to the uniformity of
speed of travel of the sheet upwardly. It
will, of course, be understood that the music-
producing mechanism is disconnected dur-
g the re-winding, as is well known to those
skilled in the musical mechanism art.

A comnecting shaft 26 has a universal
joint 26 with the hub of the wheel 23, and
has another universal joint 26° with a spur
pinion 27 that is adapted to mesh with the
spur gear 10 of the npper spool mechanism.
This pinion 27 along with the before:men-

‘tioned pinion 25, is journaled in a slidable

bracket 28, best seen in Fig. 9, each pinion
being fixed on a short shaft 27= or 25, to
which the universal joints 26° and 24° ‘are
fixed, respectively. This bracket 28 slides
vertically in guides 28* on the plate 7, being
held therein by serews 28’ taking through
slots in the bracket. When the bracket
slides down, the pinion 25 meshes with the
gear 9, to drive the lower spool; and when
the bracket slides up, the pinion 27 meshes
with the gear'10, to drive the upper. or re-
winding spool. 'When either pinion meshes
the other unmeshes. - As shown, the ratio
between the lower gear and pinion is much
greater than that between the upper gear
and pinion ; this provides the requisite slow-
ness of playing travel of the sheet, and the
needed speed of re-winding travel, in' addi-
tion to the provisions for the ratio of the
main friction-wheel and of the re-winding
friction-wheel, respectively, to the disk 11.

In meshing the gears and pinions, as just
described, it Is necessary to provide for the
contingency of the teeth of a gear and pin-
ion meeting end-on, and thus damaging the
mechanism before they can slide out of such
engagement into their proper meshing en-
gagement, by the turning of the pinion. I
provide for this by yieldingly engaging the
bracket to move it. Thus, the extension 28?
on one side of the slidable bracket has a
lug 28>, and a vertical slide 29 has a stirrup
29* that receives this lug and engages it
with helical springs 29” and 29’" above and
below respectively. These springs yield
enough to prevent damaging strain in the
contingency above mentioned, but are firm
éndugh to maintain the gears and pinions in
mesh for performing their work.

8

The shoe 10 bearing on the sheave 10°
during the playing travel of the sheet, is
released during the re-winding, as before
alluded to, by tle engagement of a spur 28,
fixed in the extension 928® of the slidable

bracket and engaging with the under side
of said shoe. The shoe is engaged with the

sheave by the pull of a helical spring 10¥,
attached to_the under side of the shoe by
one end and to a lug on the stirrup 29* of
the slide 29 by the other end.

Wiiile, as above described, the meshing of
the pinions 25 and 27 with their respective.
gears-9 and 10 is done by yieldable engage-
ment, the tilting of the tiltable bracket 21, to
engage either of the friction-wheels 22 and
23 with the disk 11 is, on the contrary, done
by positive engagement, which, however, is
made adjustable, so that exactly the right
pressure of either friction-wheel may be
maintained against the disk.
complished by a cross-slide 30, with a stir-
rup 304 at the sides of the opening of which
are lugs 30" and 30", in which are set-screws
30 and 30, pointing toward each other
across the opening.
ferms part of the tiltable bracket 21, near
the periphery of the disk 11, and it has a
lug 21 that extends into the opening of the
stirrup 80 of the cross-slide 30, to be en-
gaged by one or the other of the set-screws
30" and 30", accordingly as the friction-
wheel 22 or the. friction-wheel 23 is to be
engaged with the disk. A slight amount of
lost motion will thus be involved, but the im-
portant requirement is that these set-screws

“be so adjusted at all times as to provide the

required frictional engagement to impart the
exact speed of any part of the face of the
disk to the periphery of the friction-wheel.
Such adjustment also will enable the slight
wear of the friction wheels to be compen-
sated, from time to time, although this wear
is very slight, and will necessitate
quent adjustment. '

The friction-wheels 22 and 23 may have
thetr peripheries composed of suitable fiber
composition, well known in the art of fric-
tion transmission. These friction-wheels,
with the engaging means above described,
are found, in practice, to accurately transmit
the motion of the disk, with no perceptible
loss of motion. This dependence upon the
uniforin codperation of the main friction-
wheel 22 is an important factor in the suc-
cess of my invention, as will later be made
plain. ' - ,

For shifting the slidable bracket 28 and
tilting the tiltable bracket 21 simultaneously,
their respective slides 29 and 30 are provided
ivith slidable cams 31 and 32, respectively,
connected by a strut 33, so that the two cams
move as a unit. Swivel studs 31" and 32,
respectively, are provided on the catus to re-
ceive the stiut for proper adjustett, it be-

This is ac-

no fre-
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the shaft 12. The cross-slide 30 is accu-
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ing a pneumatically controlled
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ing held in the studs by set-screws. The
glidable cam 31 for shifting the slidable
bracket 28 is mounted in a guide-block 317,
which is attached to the plate 7 on the side
of the frame 5, by means of a cleat 31"
This guide-block has a cross-slot in which
the vertical slide 29 is accurately guided, the
guide-block being mounted with its cross-
lot vertical to receive the vertical slide.
This vertical slide has a detent 29° that re-
ceives an inclined reduced part of the slid-
able cam 31. This inclined reduced part
jomns the main part of the cam at each end
of said reduced part by a straight part.
Either one or the other of said straight parts
occupies the detent 29%, to hold the vertical
slide up or down, as the case may be, and the
passage of the inclined part through the de-
tent raises or lowers the vertical slide, thus
converting the motion of the slidable cam

into motion of the vertical slide, at right-

angles to the motion of the slidable cam.
The sides of the detent 29* ave, in their
major part, conformed to the straight parts
of the cam, to provide for
gagement with said straight parts. Minor
parts of said sides, however, are inclined to
conform to the inclined part of the cam, thus
recelving the wear incident to the shifting.
The straight parts of the cam are as long as
the vertical slide is in thickness, so that
there is some lost motion until the inclined
parts engage. These details ave readily seen
in Fig. 10. A cover-plate 31° is secured to
the guide-block 31, over the cam and the
vertical slide. o
The slidable cam 22 is identical in its con-
struction and mounting with the cam 31, ex-
cept that the guide-block 32 somewhat
modified, is mounted horizontally, on the
the bearing of-

rately guided in the cross-slot in the guide-
block 822, and has a detent 30° receiving the
reduced part of the cam, and acted upon by
said cam as has been described in connection
with the vertical slide 29. The inclined
parts of the two cams 381 and 32 are, as
shown, oppositely directed, to effect the
proper simultaneous operation of the verti-
cal slide and the cross-slide, respectively.
The. guide-block 32* has a cover-plate 82¢.
It is highly desirable that the shifting of
the mechanisms from playing to re-winding
operation and vice versa be effected auto-
matically, in strict accordance with the con-
ditions imposed by the particular sheet be-
ing carried. This is best effected by ubiliz-
device, actu-
ated, in each instance, by the presence of a
slot over an orifice in the tracker board. I
carry out this by mounting on one of the
cams, in this instance on the cam 32, a pair
of bellows 84 and 35, with their expansible

ends facing each other, and pivoting a pair |

ample locking en-.
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of pawls 84* and 35 respectively on said
cam, to be actuated by the respective bellows
into and out of engagement with a stud 36
on a constantly reciprocating bar 37, as is
best shown in Fig. 3. These bellows and
pawls are mounted on the lower side of the
cam 81, which is extended for the purpose,

“the pivots of the pawls being at the Inex-

pansible ends of the respective bellows and
being heavy enough and rigidly enough se-
cured to the cam to withstand the somewhat
heavy impact from the stud and thus trans-
mit it to the shifting mechanisms. The en-
gaging ends of the pawls are somewhat" con-
cave to counteract any tendency of the pawls
to slip away from the stud, but the lower
edges of said pawls are inclined upwardly
from these engaging ends toward the pivots,
so that when a pawl comes down, on the ex-
pansion of its bellows, and engages this

fower edge with the stud 36, no operative

engagement will occur here. In such event,
the pawl is raised until the stud is recipro-
cated from under it, and then falls again to
have its end engaged by the stud as it returns
on its next reciprocation. Iach bellows has
two openings to its interior, 34 and 34’ and
35’ and 35, respectively. Tubes 34 and
35> lead from the openings 34" and 35’ to the
chest 19, in which vacuum is maintained by
the bellows 18, before described; and tubes
34e and 35° lead from the openings 34" and
8577 to orifices 34 and 35% in the tracker-
board. The sheet 1 has a perforation 347,

which is shown in the drawing as being over-

the orifice 34¢; it will be understood that
the sheet 1 shall have another perforation,
near the other end of the sheet, which is

understood as being wound upon the upper -

spool 2 as shown in the drawing, and that
this other perforation is near the other side
of the sheet, to come over the othey orifice
35¢ when the playing cf the piece of music
has been completed.  As shown, the re-wind-
ing has just been completed, and the mecha-
nisms have been shifted to begin the playing
operation of the sheet. This device operates
by the cessation of the vacuum which was
maintained throughout the tube from the
vacuum chest, the respective bellows on the
cam, and the tube from there to the tracker-
board ; this cessation occurring as soon as the
perforation in the sheet comes over the
orifice, admitling atmospheric alr to the
above described spaces, which air
excluded as long as the imperforate part of
the sheet ran over the orvifice. The rush of
air into the spaces, destroying the vacuum,
allows the pawl attached to the bellows to

be forced down by the flat spring 34¢ or 354,

had been :
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inside the bellows 84 or 85, as the case may -

be. Then, the stud 36 engaging with the
pawl that has dropped, the mechanisms will
be shifted at once, after which, the perfera-

tion leaving the orifice and the imperforate 1
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“mechanism, which is the
~+ tion, and which-has not
- the. other details, excepting to mention that-
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parts of the moving sheet closing the orifice
again against atmospheric pressure, the air
will again be exhausted from the spaces, the
bellows will again collapse, and the pawl
again. Each pawl has a lug
342" or 35 adjacent its pivot, to limit the
drop of the pawl. It will be seen that all
strain is confined to the pawls, and the bel-
lows need only perform the duty of control-
ling the positions of the pawls. The springs
34 and 35 may be dispensed with where
the pawls are heavy in comparison to the
efficacy of the vacuum maintained ; thus, the
pawls may drop of their own weight, \and
the effect of the vacuum need be only to
overcome said weight. The bar 37 is recip-
rocated by a pitman 38 on a wrist-pin 39 1n
the pulley 14, said pitman being also con-
nected-to a block 40 rigid on the bar 87 De-
tween the two bearings 37’ and 37’ of the
bar, in the stationary bracket 13 and on the

-guide-block 32:. The stroke of this bar 37

1s such that it equals the required movement
of the cams 31 and 32 plus the distance be-
tween the engaging ends of the pawls 84e
and 35* minus the diameter of the stud 36.
Thus, when the stud has pushed the cam to
the limit of its stroke in either direction it
cannot act further in that direction, and the
pawl may be raised at leisure, during the re-
turn travel of the sheet, either playing or re-
winding. In actual practice, "but a small
fraction of the time thus allowed is required
for the vacuum to be reéstablished and the
pawl returned to its raised position. The
outer end of the extension of the cam 32 is
supported from the strat 33 by a brace 33,
the head 83+ of which may slide on the strut
to allow the adjustment of the strut as be-
fore mentioned, It will be seen that by this
combination of pneumatic and mechanical
action, the intimacy. of relation with the
pneumatic. action of the sheet is obtained,
while the powerful and certain action of the
driving mechanism is utilized under the ac-
curate control assured
neumatic action,

ing and reversing mechanism of my inven-
tion being described, the compensating
crux of the inven-
been confused with

the main friction-wheel 99 is slidable across
the fice of the disk 11, may:now be  de-
scribed with facility, and its relation to the
other factors clearly demonstrated. _

.. The-friction-wheel 22, slidable on its sta-
- tionary . stud 29:

and. square-shaft 22°, and
turning the latter at such speed s this wheel
derives from contact with the face of the
disk, has annular flanges 224 on its hub, and
a key 29 fits accurately between * these

flanges at one side. This key is carried in a -
head 22 . mounted on a slide-rod 228, slid--

by such- intimate re--

‘This' rotation may be repeated until t

5

able in brackets 225 on the uprights 21* and
21* of the tiltable bracket 21.

The main arbor 6, of the lower spool 3,
is extended forwardly and journaled in an
arm of a bracket 41, mounted on the lower
part of the frame 5. This arbor 6 has a
worm 42 fixed on it, and this worm meshes
with a worm-wheel 43, fixed on a shaft 44
journaled transversely in the bracket 41.
On-the end of this shaft 44 is fixed a spiral-
cam 45, having a spiral groove 45 cut in
its face. ‘Another extension of the bracket
41 carries a pivot for a bell-crank lever 46,
one arm of which extends across the $pi-
rally grooved face of the cam 45 and has
a stud 46 entering the spiral groove, The
other arm of this lever extends up and con-
nects, by 4 suitable pitman arrangement 47,
to the slide-rod 22 that carries the head 29t
with the key 22° engaging in the space be-
tween the annular flanges 22¢ on the hub of
the friction-wheel 22, .

The pitman arrangement 47
the pitman-rod 472
47° that is pivoted to the slide-rod 22% and
depends therefrom, said pitman-rod - being
adjustably held therein by a set-screw, al-
lowing the pitman arrangement to be ad-
justed in length. Further‘longitudinal ad-
justment is provided by mounting the head
22" on the slide-rod 925 by thumb-screws
22" taking through slots in a lower widened
part of the head. Thus the head, with its
key, and consejuently the friction-wheel 22
itself, may be adjusfed longitudinally with
respect to the slide-rod 22¢, and the slide-rod
may-be -similarly ‘adjusted with respect to
the bell-crank lever 46. The other end of
the pitman-rod 47* has a head 47 which
carries a clamping-stud to be adjustably

comprises

-held in a slot 46° longitudinally of the arm

of the lever 46, near the upper end of said
arm. By this means, the movement of the
friction-wheel 22 relative to the movement
of the stud in the spiral groove 45°* may be
adjusted. - ‘ :
The key 22° in the head 22
made of hard fiber, so that it will wear
rather. than the flanges 224, This key, as
shown, is made equilateral, and may be re-
moved : from its socket in the head 22¢ and
rotated one-quarter turn, to present a new
surface to the flanges 22% when it has be-
come worn excessively on -the .‘ﬁrst*ed%e.
1e
four edges have been presented for use; and
then may be renewed. ‘A screw 29¢’ pusses
centrally through the key and througly ‘the
sides of the head, to held the key in“the
socket., . . o _
It will be noted that the drawings illus-
trate the mechanism with the winding of
the sheet onto the lower spool in its incep-
tion. Thus, the maximum speed has been’
utilized "here, and is gradually diminishing

is preferably

received in a connection. -
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as the travel of the stud outward in the spi-
ral groove 45* causes the friction-wheel 22
to approach the center of the disk 11. The
spiral groove 45* is virtually a modification

of the volutions of the sheet as it is wound
on the spool—modified in that the number

of turns of the spiral are reduced from

those of the sheet, and the radial displace-
ment which each turn effects is magnified
proportionately, with the speed of rotation
of the spiral-cam 45 relative to that of the
spool 8, and the ratio between the friction-
wheel and the disk, taken into consideration.
The reduction of speed from spool to spiral

cam by means of the worm and worm-

wheel is such, with respect to the other fac-
tors, that the increase in peripheral velocity
of the accumulating roll on the.spool 2 is
exactly compensated, in reduced speed of ro-
tation of that spool, by the movement of the
friction-wheel 22 onto constantly slower re-
gions of the disk 11, which is turned at con-
stant speed. When the playing travel is
concluded, and the reversal is effected, un-

meshing the pinion that drives the lower

spool and the spiral cam, and disengaging
the friction-wheel 22 from the disk 11, the

- upper spool 2, unwinding the sheet from the
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lower spool: 3, will, by driving this lower
spool, drive the spiral-cam 45 backward, and
the stud will travel radially inward in the
spiral groove 45°. This will return the
friction-wheel 122 to the exact position for
its reéngagement with the disk 11, when
the re-winding is completed and the playing

operation is to begin again, so that, in this-

position, it will again begin to rotate the
lower spool 3 at the proper speed for the
correct rendition of the music, - .
Variations to secure differences in speed
of travel of the sheet may be made with the

~various adjustments described, but the con-

" stant speed of the sheet will be maintained

50

58

.. at any adjustment, in the playing operation.
45

It will be understood that, while I have
described in detail the application of my
invention to the operation of a self-playing
musical instrument, it also will be under-
stood that it is applicable, with such minor
modifications as may be found necessary. or

-desirable, to various ‘other uses, wherever

such compensation of driving speed during
winding of an element is needed.. There-
fore, while I have illustrated and described
my , specific application of my invention

herein in detail, I do not wish to be under-

stocd as limiting myself to the precise de-

~tails thus set forth; but

60

68

What I claim as new and desire to secure

by Letters Patent is:

1. In winding mechanism, in combination
with an elemént to be.wound, a rotatable
face, & Wheel’f“‘fyrictionally engaging the face
whersby the winding of the element is ef-

fected by the rotation of the face, through
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shid wheel, compensating means, actuated in
accordance with the winding of said ele-
ment, to move said wheel across said face
while in engagement therewith and while

rotated thereby, and means, actuated throngh

the driving of said element, for disengaging

said wheel from said face and reversely -
acting upon said element and reversely aet-"

ing upon said compensating means through .
said element, : : _

" 9. In winding mechanism, in combihation
with an element to be wound, a rotatable
face, a wheel frictionally engaging the face

~whereby the winding of the element is ei-

fected by the rotation of the face, through
said wheel, spiral engaging means rotated in

‘accordance with the winding of said ele-

ment, and connection between said spiral en-
gaging means and said wheel, to move said
wheel across said face while in engagement
therewith and while rotated thereby.

3. In winding mechanism, in combination
with an element to be wound, frictionally
engaging means for driving said element,
and volute guiding means actuated in ac-
cordance with the winding of said element,
to vary the conditions of engagement of the
driving means. _

4. In winding mechanism, in combination
with an element to be wound: frictionally
engaging means for driving said element,
volute guiding means actuated in accord-
ance with the winding of said element, to
vary the conditions of engagement of the
driving means, and means for disengaging
the driving means and driving said element
reversely, and thereby acting reversely on
said volute gniding means.

5. In winding mechanism, in-combination
iwith an element to be wound, frictionally
engaging means for driving said element,
volute guiding means actuated in accord-
ance with. the winding of said element, to
vary the conditions of engagement of the
driving means, means for disengaging the -
driving means and driving said element. re-
versely, and thereby acting reversely on said
volute guiding means, and 'means whereby
said element controls the action-of said dis-
engaging and reversing means. :

6. In winding mechanism, in- combina-
tion with an element to be wound,
frictionally engaging means for driv-
ing said element, volute guiding means
and - connection therefrom to said driv-
ing means, whereby the guiding means
changes the conditions of frictional engage-
ment of said’ driving means, a worm-wheel

-with which the volute guiding means ro-

tates, and 2 worm turning- with the element
being wound and in mesh with said worm-
wheel. '

7. In winding mechanism, in combination

- with an element fo be wound, frictionally

engaging means' for driving said element,
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volute guiding means actuated in accord-
ance with the winding of said element, to
vary ‘the conditions of engagement of the
driving means, and means for regulating
the degreé of variation imparted by said
guiding means. - '

8. In winding mechanism, in combination
‘with ‘an element to be wound, frictionally
engaging mears for driving said element,
volute guiding means actuated in accord.
ance with the winding of said elemeént, and
means for regulating the relative positions
of ‘said driving means and said guiding
means. ‘

9. In winding mechanism, in combination
with an element to be wound, frictionally

- engaging means for driving” said element,
- volute guiding means actuated in accord-
cance with the winding of said element,
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means for regulating the
imparted by said guiding means, and means
Tor régulating the relative positions of said
driving means and said guiding means.

10. In winding mechanism, in combina-
tion with an element to be wound, a rotata-
ble face, a friction-wheel engaging the face
and slidable across the face while rotated
thereby to drive said element, volute guid-
ing means actuated in accordance with the
winding of said element, connection from
said guiding means to the slidable friction-
wheel, anid means for regulating the length
of said connection.

11. In winding mechanism, in combina-
tion with an -element to be wound, a rotata-
ble face, a friction-wheel engaging the face
and slidable across the face while rotated
thereby to drive said element, volute guid-
ing means actuated in accordance with the
winding of said element, a lever actuated
by said *guiding means, connection from
said lever to said slidable friction - wheel,
and means for adjusting said connection
with respect to said lever, whereby the de-
gree of sliding of said friction-wheel is
controlled by said lever under the guidance
of said volute gniding means. '

12, In winding mechanism, in combina-
tion with an element to be wound, a rotatable
face, a friction-wheel engaging the face and
slidable across the face while rotated thereby
to drive said element, volute guiding means
actuated in accordance with the. winding of
said element, a lever actuated by said gnid-
ing means, connection from said lever to

degree of variation

“said slidable friction wheel, nieans for ad-

justing said connection with respect to said
lever, whereby the degree of sliding of said

trictién wheel ig controlled by said lever

under the gurdance of said volute guiding
means, and means for adjusting said con-
nection whereby the relative positions of

sald friction-wheel and said lever are regii- ;

Inted. ) S
13. In winding mechanism, in combing-

tion with an element to he wound, a rotatable

face, a friction-wheel engaging the face and
stiduble across the face while rotated thereby
to drive said element, volute guiding means
actuated in accordance with the winding of
sald element, a bell-crank lever actuated
through one of its arms by said volute guid-
ing means, a slide-rod adjacent said frie-
tion wheel, a head longitudinally adjustable
on the slide rod and means whereby said
head slides “said friction-wheel, a pitman
pivotally and longitudinally adjustably con-
nected to said slide-rod, and clamping means
on sald pitman, said bell:crank levery having
a radial slot in its other arm, in which said
clamping means engages and adjustably and
pivotally connects said pitman to said arm,
tor the purposes set forth,

4. In winding mechanism, in combina-
tien with an element to be wound, a votata-
ble face, a friction wheel engaging the face,
an elongated hub on the friction wheel hav-

ng a bere of circular cross-section through-

out its length, a stud of circular cross Sec-
tion received in said bove, a shaft of angular
cress-seetion also received in said bore and
meeting and being supported by said stud
therein, connoction between said shaft and
the clement to be wound, whereby the ele-
ment is driven, and a cap on the end of the
elongated hub of the friction-wheel having
an opening fitting on said shaft whereby said
friction wheel iy turned with the shaft but
nay slide therealong and along said stud,
and may lave its main bearing on said stud,
said friction-wheel being thus adapted to
slide under the guidance of means actuated
I accordance with the winding of said
element. ' ‘

5. In winding mechanism, in combina-
tion with an element to be wound, and with
compensating means actuated in accordince
with the winding of said clement, a rotata-
ble face, a friction-wheel slidably mounted
to rotate with the face by engagement there-

.with but‘to move across said face, a hub on

the friction-wheel,. annular flanges on the
holy; a head .connected to saud compensating

means. and, 4 key carried in said head and

. engaging between said flanges, whereby said

head shdes said wheel as moved by the
tompensating means, said key being ad-

-justable in said head to present different

pavts of its surface between said flanges, for
the purposes set forth, S D

16. In winding mechanisn, in combhina-
tion with an-element. to be wound, and with

compensating medns actuated in accordance

with the winding of said element, a retata-
ble face, a friction-wheel slidably mounted
to rotate with the face by engagement there-
with but to move across said face, u stud
on which said wheel is jonrnaled and i
longitudinally slidable, and a shafi on which
seid wheel is.longitudinally slidable “but
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which is rotated with said wheel and con-
nected to said element, whereby said element
is drviven by said wheel. ’
17. In winding mechanism, in combina-
tion with an element to be wound, and frie-
tional engaging means for driving said ele-
ment, a disk with a spiral groove in its face,
a stud guided in said groove, connection be-
tween said stud and the frictional engaging
means, and connection between said disk
with the spiral groove and said element,

- whereby it 1s rotated in accordance with the
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winding of said element, for the purposes
set forth.

18. In winding mechanism, spools, an ele-
ment wound from either spool to the other, a
votatable face, a friction-wheel engageable
with said face to be rotated thereby but to
move across said face, connection from said
friction wheel to one of said spools allowing
said movement acress said face, volute guid-

ing means rotated in accordance with the

rotation of said one of said spools, and con-
nection from said guiding means to said
friction wheel, moving it across said face but
allowing it to rotate with the face.

19. In winding mechanism, spools, an ele-
ment wound from either spool to the other, a
rotatable face, a friction-wheel engageable
with said face, a stud on which the friction-
wheel rotates but is slidable to move across
said face, a shaft on which the friction-
wheel is also slidable but which rotates with
the friction-wheel, connection from said
shaft to one of said spools, a spiral cam, a
worm-wheel with which the cam rotates, a
worm meshing with the worm-wheel and ro-
tating with said one of said spools, a lever,
a stud on the lever engaging with the spiral
:am, a head engaging sald friction-wheel to
slide it but to allow it to rotate, guiding
means for said head, and connection between
said head and said lever,-for the purposes
set forth. .

20. In winding mechanism, spools, an ele-

ment wound from either spool to the other,

frictional engaging means -with variable
driving connection to one of said spools,
compensating means actuated n accordance
with the driving of said one of said spools,
frictional engaging means with driving con-
nection with the other spool, means for
alternating the different frictional engaging
means, and connection between said com-
pensating means and the frictional-engag-
ing means that has variable driving connec-
tion, said compensating means bemg actu-
ated reversely during the action of said fric-
tional engaging means driving said other
spool, through said element being wound.
791, In winding aechanism, in combina-
tion with an element to be wound, driving
means for the element alternately friction-
ally engageable to drive said element in one

direction or the other, and intermeshing con-,
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necting means between the driving means
and the element, alternately engageable si-
multaneously with the alternate irictional
engagement, for the purposes set forth. .

92, Tn winding mechanism, in combina-
tion with an element to be wound, driving
means for the element alternately friction-
ally engageable to drive said element in one
direction or the other, alternately engage-
able intermeshing connecting means between
the driving means and the element, means
for positively engaging the frictionally en-
gageable means, and means for yieldably en-
gaging the intermeshing means. '

93. In winding mechanism, in_conbinu-

means for the element alternately friction-
ally engageable to drive said element in one
direction or the other, intermeshing connect-
ing means between thé driving means and
the element, alternately engageable simulta-
neously with the alternate frictional engage-
ment, means for positively engaging the

for ‘yieldably engaging the intermeshing
means.

24. In winding mechanism, in combina-
tion with an element to be wound, driving
means for the element alternately friction-
ally engageable to drive said element in one

able intermeshing connecting means to the

frictionally cngageable means.

95. In winding mechanism, in combina-
tion with an element to be wound, driving
means and connecting means from the driv-
ing means to the element, each of said means

ternately drive said element in one direction

tween the driving means and the connecting
means. for the purposes set forth.
96. In winding mechanism, in combina-

means and connecting means from the driv-

to drive said element in one direction or the
other, and compensating means; actuated
through the winding of said element duting
the driving in either direction, and varying
the conditions of operation of the driving

through the variations, accordingly- as it is

i

ment in one direction or the other.

tion with an element to be wound, driving
means and connecting means from the driv-
ing means to the element, both of said eans
being operative simultaneously, to drive said
element in one direction or the other, and
compensating means, varying said driving

tion with an element to be wound, driving

frictionally engageable means, and means

direction or the other, alternately engage-.

being shiftable at an angle to the other to al-.

or the other, and articulated connection be--

tion with an element to be wourd, driving -

means. or returning said driving means
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the intermeshing connecting means and the °
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ing means to the element, both of said means .
being alternately operative simultaneously,:
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97. Tn winding mechanism, in combina~ -
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means from an initial condition or restoring
the driviag means to'said initial condition,
accerdingly as the element is driven in one
direction or the other,

928, In winding mechapism, in combina-
tion with an element to be wound, a station-
ary bracket, 3 disk rotatably mounted in the
stationary bracket, a tiltable bracket mount-
ed on the statiopary bracket, friction-wheels
rotatably. mounted on the tiltable bracket
and slernately engageable with said disk as
the bracket is tilted in one direction or the:
other,; and connection between said frietion-

- wheels and said element whereby each will.

15

drivs the slement in an opposite direction.
29. In winding mechanism, in combina-.
tion with an element to be wound, a station-

- ary - bracket, a rotatable driving- element
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mounted therein, -a-tiltable bracket, engag-
ing: means carried by the tiltable bracket al-
ternately engaged with the driving element
as the bracket is tilted in one direction or the
other, and conneetion between said engagin
mesns and said element whereby each wi
drive the element in an ppposite direction.

* 80. In winding mechanism, in combina-
tion with an element to be wound, a station-
ary . bracket, a rotatable driving element
mounted therein, a tiltable bracket, engag-
ing means carried by the tiltable bracket al-
ternately engaged with the driving element
as the bracket is tilted in'one direction or
the other, a slidable bracket, and connection
from the respective engaging means on the
tittable bracket, carried by said slidable
bracket and alternately engaged simultane--

. ously with the alternate engagement of said

40

engaging means, by the sliding of said
bracket, to drive said element in one direc-
tion or the other, for the purposes set forth,

31. In winding mechanism, in combina-

" tion with an element to be wound, a station-
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ary bracket, a rotatable driving disk mount-
ed therein, a tiltable bracket, engaging
means carried by the tiltable bracket a%lt:r-
nately engaged with the driving disk as the
bracket is tilted in one direction or the other,
a slidable bracket, connection from the re-
spective engaging means on the tiltable
bracket alternately engaged to drive said eles
ment in one direction or the other, by the.
sliding of said bracket, and connection be-
tween said tiltable bracket and said slidable
bracket whereby they .are moved simultane-
ously, for the purposes set forth.

32. In winding mechanism, in combina-
tion with an element to be wound, a-sta-
tionarv bracket,- a rotatable driving- disk
mounted therein, a tiltable bracket, friction
wheels rotatably mounted on, the tiltable
bracket and alternately engageable with said
driving disk as the bracket 1s tilted in one
direction or the other, a stidable bracket, in;
termeshing connecting mearis to said- ele-
ment, carried by said slidable bracket and

°

alternately intermeshed to drive said cle-
ment one way or the other as the bracket is
shifted, articulated connections between the
friction-wheels and the respeetive inter-
meshing means, and connection between the
tiltable bracket and the slidable bracket
whereby they are moved simultansously, for
the purposes sét forth. .~~~

- 83. In winding mechanism, in combina-

ing means, frictionally engageable means to
alternately engage with said driving means,
and intermeshing meaus to alternately con-
-nect with-said. element, articulated connec-

tionally  engageable means and the inter-
meshing ‘means,’ and- means 'for alternately
engaging and intermeshing the thus connect-
ed means, to'drive said element in one direc-

- 34. In winding mechanism, in combina-
tion with an element to'be wound, and driv-
ing means; frictionally engageable means to
alternately engage with said driving means,
intermeshing means to alternately connect
with said-element, “articulated ‘conhections
between vespective ones of the frictionally
engageable means -and 'the intermeshing

intermeshing the thus connected means, one
of the frictionally engageable means being
capable of variation in its frictional engage-
ment, and. compensating means, dctuated in
accordance with the winding of snid element,
connected to said variaple frictionally en-

or the other as the respective-engaging and
intermeshing means are engaged and inter-

actuated in either direction, in accordance
with the driving of said element, for the
-purposes set forth. S
85. In winding mechanism, in combina-
tion- with an element, to be wound, alter-
"nately frictionally engageable driving means,
one of which’'may be varied in its.frictional
engagement, means whereby either driving
means is connected with said element di-
‘rectly only when it is engaged for driving,
each driving meins driving the element 1n
opposite direcfion, and compensating means,
actuated in accordance with the winding of
said. element under the driving action of

| said variable driving means, and connected

to this driving means to vary it, said com-
pensating means being reversely. actuated
when said element is driven by the other

the purposes set forth. ,

-86. In winding mechanism, in combina-
tion with an element to be wound, alter-
natelv enagageable driving means therefor,

shifting means to alternately engage said
driving means, and controlling means for

tion with-an element to be wound, and driv;,

tion or the other, for the purposes set forth..

gageable means, to vary said engagement,
said element being driven ‘in one direction.

meshed, and said compensating means being’

driving means in an opposite direction, for’
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said shlftmO‘ means acumted through said
element,

37. In winding mechanism, in combma-
tion with an element to be wound, alter-
nately engageable driving means chereror.
shifting means to alt ernately engage said
driving means, controlling means for said
shifting means dctuated through said ele-
ment, and compensating means for one of
said driving means actuated through said
element.

38. In winding mechamqm, a main spool,

- a re-winding spool, arbors for the 1espect1ve

20

spools, spur gears fixéd on the respective
arbors, a sheave turning with the rewind-
ing arbor, a shoe bearing on the sheave, a
slidable bracket mounted between the arbors,
shafts journaled in the bracket and pinions
on the respective shafts to alternately mesh
with the gears on the respective arbors as
the bracket is shifted, a spur on said bracket
to engage with the shoe and disengage it
from the sheave on the re-winding arbor
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when the pinion meshes with the gear on
said re-winding arbor, and a spring connect-
ed to said shoe to engage it with said sheave.

39. In winding mechamsm, a main spool,
a re-winding spool, a frame, yieldable bear-
ings for the spools in the frame, a main
arbor for the main spool, a re-winding arbor
for the re-winding spool, means for engage-
ment and disengagement of said spools with
their respective arbors as permitfed by their

yieldable bearings, and whercby said spools‘

are, rotated by said arbors, said re-winding
arbor- having a central bore, and a pin
screwed into said arbor through said bore,
engaging to adjust said re-winding ,spool
axially.

In testimony whereof I have 51gned my
name to this specification in the presence of
two subseribing witnesses.

FREDERICK W, HEMPELMANY.

Wit resses:
» CLARENCE PERDEW,
JamEs A. Barowin,

Copies of this patent may ba obtamed for ﬁve cents each, by addressing the Commissmner of ?auents,
Washington, D, 0.7
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