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No. 745,881,

UNITED STATES

f’atented Decem;ber 1, 1905.

PaTENnT OFFICE.

HERMANN MEYER, OF NEW YORK, N. Y.

APPARATUS FOR PUNCHING MUSIC-SHEETS.

SPECIFICAT

ION forming part of Letters Patent No. 745,881, dated December 1, 1908.
Application filed December 13,1902, Serial No. 135,057,

(No model.:

To all whomy it nray concern:
Beitknownthati, HERMANN MEYER, a citi-
zen of the United States, and a resident of
the city of New York, bor ouu'h of the Bronxk,
in the county and Slate of Vew York, have
invented a new and Improved Appar‘at‘us for
Punching Music-Sheets, of which the follow-

1mg is a full, elear, and exact description.

T'he invention relates to machines for per-
torating music-sheets forself-playing musical
1Instruments; and its objeet is to provide a
new and 1mproved apparatus for punching
the sheets in a simple and exceedingly acecu-
rate manner according to the perforations
in the pattern-sheet.

The invention consists of novel features
and parts and combinations of the same, as
will be more fully described hereinafter and
then pointed out in the claims.

A practical embodiment of theinvention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in all the views.

Figure 1 is a side elevation of thei 1mprove-
menb ¥1g. 2 18 an enlarged sectional side
elevation of the same on the line 2 2 of Fig.
3. Hig.31s asectional plan view of the same
on the line 3 3 of Kig. 1. Fig. 4 is a trans-
verse section of the exhausting-bellows, the
section being on the line 4 4 of Fig. 1. Fig.
5 1san enlarged end elevation of the improve-
ment, showing the mounting of one of the
winding-up drums. Fig, 6 is a similar view
of the improvement, showing one of the re-
movable spools, Iig. 7is an enlarged sec-
tional side elevation of the punching devices
and the means for setting the punches and
for actuating the same, and Fig. S is a face
view of one of the perforated sheets.

A pattern-sheet A is perforated according
to the plece of music which it represents, and
the said sheet unwinds from a spool B and
then passes over a tracker-board C to wind
upon a drum D, which rotates in unison with
a similar drum E, on which winds a sheet or
sheets I as the latter are punched while pass-
ing over a die or punching bloek (, the said
sheet or sheets unwinding from a spool H
similar tothe spool B. Punches I operate in
conjunction with the die-block (¢ to punch

the die-block G,and the said holesare punched
in accordance with the holes in the pattern-
sheet A registering at the time with the open-
ings in the tracker - beard C, so that the
punched sheets F are exact reproductions of
the pattern-sheet A, 1t being understood that
either a single sheet F' may be punched at a
time or a plmahty of superimposed sheets
passing over the die-block (z, as before men-
tioned.

Each of the punches I is mounted to slide
in bearings 1" and I? attached to the main
frame J of the machine, and the punches are
held normally in an uppermost. position by
springs I°, and the said punches are first
moved downward into a setting position pre-
vious to punching the holes by levers K, ful-
crumed at K’ on- the main frame J and en-
gaging with their forward ends the upper ends
of the punchesI, as plainly indicated in Figs.
2and 7. The inner ends of the setting-le-
vers Kare connected with a pnenmatic means
L for moving thelevers and punches into set-
ting position, and the sald pneumatic means
are controlled from the sheet A as the latter
passes over the tracker-board C, and when
the levers have moved into the setting posi-
tion they are then acted on by transverse
shoulders or projections N’ on a shaft N, ex-
tending transversely and Journaled in suit-
able bearings in the main frame J. Thus the
setting-levers K, moved into position by the
pneumatic means L, are acted on by the pro-
jections N’ as the shaft N rotates, so that a
swinging motion is given to the sald setting-
levers to press the corr esponding punehes I
downward topunch holesin thesheet orsheets
F over the die-block G-

The pneumatic means L for setting the

punches as described are constructed as fol-

lows: The inner end of each lever K is en-
gaged by a loop L., held on the lower end of
a rod L connected with a bracket L°on the
movable part of a pneumatic L' in commu-
nication with a chamber O, connected by a
port O' with the outer air and by a port O°
with an exhausting-chamber P, as plainly
shown in Figs. 2 and 7. The ports O' and O?
are controlled by valves O° O%, respectively,
secured on a vailve-stem O° and connected
with adiaphragm O° arranged in the exhaust-

holes in the sheet I as the latter passes over | ing-chamber P over a chamber P, having a
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feed-groove P¢, opening into the exhausting- | Q% connected by a sprocket-chain Q? with a

chamber P. The chamber P’ is connected by
a Hlexible tube C’ with a corresponding open-
ing in the tracker-board C, so that when an
aperture in the sheet A registers with the cor-
responding tracker-board opening then air
passes through this opening and tube C’ into
the chamber P’ to press against the under side
of the diaphragm OFf, so as to move the same
upward to cause the valve O! to move off
1ts seat over the port O® and connect the ex-
hausting - chamber P with the chamber O,
while the valve O? closes the port O, and
thus disconnects the chamber O from the
outer air. Now as soon as the chambers O
and P are connected with each other then the
corresponding pneumatic L* collapses, owing
to the suction action, and consequently the
rod L*is drawn up by the closing pneumatic,
s0 that the corresponding lever K is swung
upward at its rear end and downward at its
front end to move the punch I into punch-
ing position, and at the same time the rear
end of thelever I moves into the path of the
projection N, so that the latter imparts a
powerful swinging motion to the lever K to
cause the punch I to punch an aperture in
the sheet or sheets F over the die-block G.
As soon as the sheet A closes the tracker-
board opening, and thereby cuts off atmos-
pherie air from the tube C' and chamber P/,
then the diaphragm O°is immediately forced
downward, so that the valve O! moves into a
closed position, while the valve O% moves into
an open position to again connect the cham-
ber O with the atmosphere, so that the pneu-
matic L* becomes inflated and the rod 12
moves downward to allow the lever K to re-
turn to 1ts former position, and with it the
punch I, owing to the action of its spring I3
by reference to Kig.1 it will be seen that the

pneumatics L are arranged in tiers to readily

accommodate the same.

T'he pattern-sheet A and the sheets F to he

punched travel intermittently in unison, and
the distance between successive transverse
rows of apertures in the sheet A is such that
during the time the sheets A and I are at a
standstill apertures in the sheet A register
with the corresponding openings in the
tracker-board C for the purpose above de-
scribed—thatis, foractuating the correspond-
ing punches I to punch the sheets F while
stationary over the die-block G. When the
punches have returned to their outermost
position, then the sheets A and I can receive

& traveling motion, and the above-deseribed’

operation is repeated. Now in order to im-
part this intermittent traveling motion to the
sheets A and I the following device is pro-
vided: A main shaft Q, extending trans-
versely, is journaled in suitable bearings on
the main frame J, and on one end of the said

“shaft is secured a pulley Q', connected by

belt with other machinery for imparting a
continuons rotary motion to the said shaft.

On the shaft @ is secured a sprocket-wheel |

sprocket-wheel Q% secured on one outer end
of the shaft N, so that the rotary motion of
the shaft Q is transmitted to the shaft N to
actuate the punches, as previouslyexplained.
On one outer end of the shaft N is arranged
a crank-disk Q°, carrying on its wrist-pin a
pawl Q% engaging a ratchet-wheel Q7, secured
on one end of the shaft K’ of the drum E, so
that an intermittent rotary motion is given
to the drum E from the continuous rotation
of the shaft N by the pawl-and-ratchet mech-
anism just described. A spring-pressed dog
Q° engages the ratchet-wheel Q7 to prevent
accidental movement of the same. {See Hig.
1.} Theotherend of the shaft E'of thedrum
K carries a bevel gear-wheel R 1n mesh with
a bevel gear-wheel R’, secured on one end
of a shaft R? extending longitudinally and
journaled 1n suitabie bearings on the main
frame J. Mounted to slide on the shaft R?
and to rotate therewith is a bevel gear-wheel
R® in mesh with a bevel gear-wheel R?, se-
cared to the shaft D’ of the pattern-sheet
drum D, so that the intermittent rotary mo-
tion of the drum K is transmitted by the gear-
ingdescribed tothedrumD tocausethedrums
to rotate intermittently in unison with each
other and in the direction of the arrows in-
dicated in Fig. 2. A shifting-lever R®is con-
nected with the bevel gear-wheel R?® to per-
mit theoperatortomove the bevel gear-wheel
R° out of mesh with the bevel gear-wheel R?
whenever it is desired to do so for stopping
the movement of the sheets I while adjust-
ing the pattern-sheet A. When the machine
1s 1n operation and the drums D and E ro-
tate 1ntermittently, they impart a traveling
motion to the sheets A and F, as described,
so that the sheets unwind from the spools B
and H, and when the last row of holes has
been punched 1n the sheets I then it is de-
sirable to rewind the pattern-sheet A on the
spool B and to rewind the punched sheets F
on the spool H, so that the pattern-sheet is
agaln 1n position for the next bunech of sheets
F to be puneched, while the spool H, with the
punched sheets thereon, can be conveniently
removed and replaced by another spool for
the blank sheets. For the purpose mentioned
the spool H isremovably journaledon alined
shafts H' and I? (see Fig. 6,) journaled in
suitable bearings in the main frame A and
provided with spring shifting-levers H3 H?*
for moving the shafts H" H? outwardly to dis-
engage the inner ends of the shafts from the
spool H. |
In order to rewind the sheots on the spools
B and H, the following device is provided:
On the main shaft Q are secured pulleys S
and 8', connected by belts S* S® with pulleys
S* 8% mounted to rotate loosely on the shafts
B’ and H' of the spools B and H, respectively,
and the said pulleys §* and D?® are in the
shape of cluteh-pulleys, adapted to be en-
gaged by clutches S* S, mounted to slide on
and to turn with the shafts B’ and H'. The
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clutches S® and ST are normally outof engage-
ment with the cluteh-pulleys S* and 8°, so
that the latter rotate loosely when the ma-
chine is in operation for punching the sheets
T, as described; but when it 1s desired to re-
wind the sheets then the clutches 8% S* are
moved in engagement with the pulleys S* 8°,
so that the shafts B’ and H', and conse-
quently the spools B and H, are rotated in the
inverse direction of the arrows shown in Fig.
2 to wind up the pattern-sheet A on the spool
B and the punched sheets I on the spool H.
During this operation the pawl Q° is drawn
outof engagement with the ratchet-wheel Q to
allow rotation of the drums E and D in the re-
verse direction of the arrows shown in Fig. 2.

In ordertohold thedrums D and K in proper
alinementwith theirspools Band H,thedrums
are pressed on at one end by springs K* D*
and their shafts are pressed on at the other
end by springs E3 D3 adjuastable by screw-rods
EiD* screwingin the main frame J, as plainly
indicated in Figs. 3and 5, it being understood
that the springs H° D°® press against the outer
pointed ends of the shafts B’ D’ of the said
drums E and D. The spools B and H are
similarly adjusted by the use of springs B° II°
and adjusting-screws B and H° as indicated
in Figs. 3 and 6. '

In order to exhaust the air from the cham-
bers P in the several tiers, the said chambers
are connected with a vertical channel P%, (see
Figs. 1, 3, and 4,) opening at its lower end
into a main bellows T, carrying a plurality
of exhaust-bellows T, actuated by suitable
links T% and levers T° from a cerank-arm T4,
secured on the main shaft Q, so that while
the machine is in operation the air is conven-
iently exhausted from the several chambers
P to insure proper action of the pneumatics
1., as previously explained.

The operation is as follows: Whenthesev-

eral parts are in the position shown in Fig. 2

and the main shaft ) is rotated and an inter-
mittent traveling motion isgiven to the sheets
A and F, then whenever a transverse row of
apertures in the sheet A registers with cor-
responding apertures in the tracker-board C,
the corresponding pneumatics L are caused to
collapse to move the levers Kand the punches
Iintoasetting position fortheactnating-shoul-
ders N’ of the shaft N to impart a swinging
motion to the said leversto cause the punches
I to punch apertures in the sheets I corre-
sponding to the apertures then in register
with the openings in the tracker-board C. It
is understood that during this operation the
sheets A and F are at a standstill; butassoon
as the punches I have returned to their up-
permost inactive position then the sheets are
again caused to travel as described to bring
the next row of transverse apertures in the
pattern-sheet A in register with the corre-
sponding tracker-board openings, and the
above-described operation is then repeated.
Thus the sheeots F are antomatically punched

to form sheets which are facsimiles of the |

il

)
|. ) " [ i

pattern-sheet A, and when the sheets I are
completely punched, as described, then the
sheet A is rewound on the spool B and the
punched sheets F are rewound on the spool
H, after which the spool H is removed irom
the shafts H' and H* and a new spool having
blank sheets thereon is replaced on the said
shafts. The outer ends of the blank sheets
I' are now drawn over the die-block G to the
drum E and fastened thereon and then the
above-described operation is repeated—that
is, the pattern-sheet A is drawn over the
tracker-board C by the rotation of the drum
D, while the sheets F are drawn over the die-
block G by the revolving of the drum K, a

previously explained. | |

It is expressly understood that the pnen-
maties L simply move the punches into set-
ting position—that is, for the shaft N to act
on the levers K, which are set—but the pneu-
matics do not cause the punches 1 to punch
the paper, and consequently little power 1s
required for the pneumatics to perform their
functions—that is, to move the levers K and
punches I into setting position. -

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— .

1. An apparatus for punching sheets, pro-
vided with punching devices comprising
punches and levers for moving the same,
means for positivelyactuating the said levers,
but normally out of engagement therewith,
means for setting the levers in position for en-
gagement by the said actuating means, and
means for moving the sheets to be punched
intermittent!y and controlled by the said ac-
tuating means, as set forth. o

2. Anapparatus forpunching music-sheets,
provided with pneumatic means controlled by
a pattern-sheet, punching devices for punch-
ing the sheets, and comprising punches and
levers for moving the same, the levers being
moved by the said pneumatic means to set
the purches in punching position, actnating

means for actuating the levers when the le-
vers and punches are moved infto punching

position by the said pneumatic means, and
mechanism controlled by the said actuating
means for moving the sheets to be punched
intermittently, as set forth.

3. Anapparatusfor punching music-sheets,
provided with punches for punching the
sheets,leversengaging thepunches,setting de-
vices for moving the levers toset the punches
into position for punching the sheets, and
means normally out of engagement with the
levers and arranged to engage satd levers to
actuate the punches when the latter are
moved into punching position by the .said
setting devices, as set forth. |

4. An apparatus for punching shesets, pro-
vided with a tracker-board, a punching-die,

means for simultaneously moving a pattern-

sheet over the tracker-board and the sheet to
be punched over the punching-die, punches
for the punching-die, levers engaging the
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punches,pneumatic setting devices controlled
by the pattern-sheet on the tracker-board and

arranged to move the levers toset the punches

In punching position, and an actuating de-
vice for moving the levers to actuate the
punches set by the setting device, as set
forth.

9. An apparatus for punching sheets, com-
prising drums geared together and rotating
Intermittently in unison with each other, one

of the drums winding up a pattern-sheet and

the other the sheets to be punched, a tracker-
board over which passes the pattern-sheet, a
pueumatic controlled from the tracker-board,
punches for punching the sheets, levers for
imparting movement to the punches, the said
leversreceiving an initial movement from the
sald pneumatics, and a revolving shaft having
ashoulderfor engaging the levers actuated by
the sald pneumaties to impart a final swing-
ing motion to the levers, as set forth.

6. An apparatus for punching sheets, com-
prising drums geared together and rotating
Intermittently in unison with each other, one
of the drums winding up a pattern-sheet and
the other the sheets to be punched, a tracker-
board over which passes the pattern-sheet, a
pneumatic controlled from the tracker-board,
punches for punching the sheets, levers for
imparting movement to the punches, receiv-
Ing an initial movement from the said pnen-
matics, a revolving shaft having a shoulder
for engaging the levers actuated by the said
pneumatics, a driving device for imparting a
continuous rotary motion to the said shaft,
and a pawl-and-ratchet mechanism, actuated
from the said shaft, for imparting an inter-

mittent rotary motion to the drums, as set

forth.

7. An apparatus for punching sheets, pro-'

vided with drums, spools, and means for ro-
tating the spools, to rewind the sheets on the
spools and unwind the sheets from the drums,
the said means comprising a main shaft, pul-
leys secured on said shaft, clutch - pullevs
mounted to rotate loosely on the shafts of the
spools, and driven from the pulleys on the
main shaft and clutehes mounted to slide on
and to turn with the shafts of the spools and
adapted to engage the said clutch-pulleys, as
set forth.

3. An apparatus for punching sheets, pro-
vided with spring-pressed punches, levers en-
gaging the punches, pneumatics for impart-
ing an initial movement to the levers and
punches, and means for imparting a final

swinging motion to the levers actuated by the

saild pneumatics, as set forth.

9. An apparatus for punching sheets, pro-
vided with spring-pressed punches, levers en-
gaging the punches, pneumatics for impart-
ing an initial movement to the levers and
punches, and means for imparting a final
swinging motion to the levers actuated by the
sald pneumatics, the said means comprising
arevolving shaft and a projection thereon for
engaging the levers, as set forth.
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10. An apparatus for punching sheets, pro-
vided with a drum, a spool, a support inter-
mediate the drum and spool, springs pressing
agalnst the drum and spool in one direction,
springs pressing the drum and spool in the
opposite direction, and adjusting - screws
screwing in the supporting-frame for adjust-

ing the last-mentioned springs, as set forth.

11. Aun apparatus for punching sheets ac-
cording to a pattern-sheet, provided with a
drum, a spool, a support intermediate the
drum and spool, and means for adjusting the
drum and spool, to bring the same in aline-
ment with each other, the said means com-
prising springs pressing against the drum and

spool 1n one direction, and adjustable springs’

pressing the drum and spool in the opposite
direction, as set forth. |

12. Anapparatus for punching sheets, pro-
vided with a drnm for the sheets to wind up
on, a spool for the sheets to unwind from, a
punch-die intermediate the drum and spool
for the sheets to pass over in a stretched con-
dition, punchesoperating in conjunection with
the punch-die, to punch the sheets, levers for
Inoving the punches, means for imparting an
initial movement to the levers to set the

punches in punching position, and means for

imparting a final swinging movement to the
levers, as set forth. | |

13. An apparatus for punching sheets pro-
vided with spring-pressed punches, leversen-
gaging with one end the upper ends of the
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punches, pneumatics, rods connected with

the pneumatics and provided with loops en-
gaging the other ends of said levers, to im-
part an initial movement to the levers and
punches, and means for imparting a final
swinging motion to the said levers, as set

I forth.

14. An apparatus for punching sheets, pro-
vided with punches mounted to slide verti-
cally,springsfornormally holdingthe punches
In an uppermost position, levers engaging
with their outer ends the upper ends of the
punches, pneumatics for imparting an initial

‘movement to the levers and punches, rods
connected with the said pneumaties and hav-

ing loops at their lower ends engaging the
inner ends of said levers, a revolving shaft
and a projection on said shaft for engaging
the Inner ends of said levers to impart a final
swinging motion thereto, as set forth.

15. Anapparatus for punching sheets, com-
prising drums arranged to turn in unison,
one of said drums winding up a pattern-sheet
and the other the sheets to be punched,
puneching devices for punching the sheets,
meansfor positively actuating thesaid punch-
Ing devices, but normally out of engagement
therewith, means for setting the punching
devices in pesition for engagement by the
sald actuating means, and means controlled
by the said actuating means for imparting an
intermittent rotary motion to the drums, as
set forth.

\  10. Anapparatus for punchingsheets, com-
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prising drums geared together, one of the |

drums winding up a pattern-sheet and the
otherthesheetstobepunched,atracker-board
over which passes the pattern-sheet, paeu-
matics controlled from the tracker-board,
punches for punching the sheets, levers for
lmparting movement to the punches, and re-
ceiving an initial movement from the said
pueumaties, a shaft provided with means for
engaging the said levers to impart a final
movement to the punches, means for driving
the shaft and mechanism actuated from the
shaft for imparting an intermittent rotary
motion to the drums, as set forth.

17. Anapparatusforpunchingsheets, com-
prising drums, rotating in unison with each
other, one of the drums winding up a pat-
tern-sheet and the other the sheets to be
punched, a tracker-board over which passes
the pattern-sheet, a die-block over which the
sheets to be punched are moved, pneumatics
controlled from the tracker-board, vertically-
movable punches operating in conjunection
with the die-block for punching the sheets,

springs for normally holding the punches 11 |

|

an uppermost position, levers engaging the
upper ends of said punches to move the same
agalnst the tension of the springs, connec-
tions between the pneumatics and the said
levers for imparting an initial movement to
the levers from the pneumatics, a shaft pro-
vided with means for imparting a final swing-
ing motion to the levers, means for revolving
the said shaft and means actuated from the
said shaft for imparting an intermittent ro-
tary motion to the drums, as set forth.

18. An apparatus for punching sheets pro-
vided with punches, levers for moving the
punches, meansforimpartinganinitial move-
ment to the levers and punches, and means
for imparting a final swinging motion to the
levers, as set forth.
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In testimony whereof I have signed my

name to this specification in the presence of
two subseribing witnesses.

HERMANN MEYER.

Witnesses: .
HERMAN J. GROENEVELD,
AMEDEO RINO.
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