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- sired to reproduce a particular music-sheet, |
- bell-eranlQlever 29 has attached to it a4 punch-
i controlimg arm 31, this bell-crank lever 29
i and the punch-controlling arm 31 being nor-

30

result a reproduction of ‘the pianola music-
sheet in perfectly duplicate form. Such ma-
- ciprocatory punch 35, the shape of this head
general mode of operation of the same is con--| and the slot obviously being such that the

cerned ; but it is the object of my invention |
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To all whom tt maiy concern:

’tczfn in the county of Montgomery and State
of

éhi{}, have mvented certain new and use-
ful Improvements in Perforating-Machines,
of which I declare the following to be a full,
clear, and exact description.

This invention relates to improvements in

perforaling - machines, more particularly to
that class of such machines which are used to

reproduce the so-called ‘‘perforated musie-
| extending upward from the casing 14,
i the under stde of the key is a link 23, which

sheets’” which are used in pianolas and anal-
ogous mechanical playing instruments.
In general construction my machine em-

bodles a series of keys which control the |
operativeness of a _‘:{}I'I‘ESEGB{IE}Eg series of |

unches, which punches when operated per-

orate the music-sheet which is fed between |

the punches and the corresponding dies, so as
to produce 1n said music-sheet a series of per-
forations corresponding to the various keys
which have been depressed; and if it is de-

which 1s being used in & pianola the pianola
1s simply moved up to the keyboard of my
machine and the operation of the_ ptanola will

cause the depression of the various keys of | 1
The rearward and lower end of the arm 31 is

my machine, and with the proper speed of
feed of the paper to be perforated there will

chines are at present well known as far as the

to simplify the mechanisin of such machines

and to insure a possibility of rapid and accu- |

rate movement of the various punches, and
thereby secure an absolute reproduction
copy of the music-sheet, which of eourse is

most essential in the manufacture of music- |
| with an &lon%iated eccentric portion 38, the

.eets In this manner. |
Referring to the accompanyiny drawings,
Figure 1 represents a vertical cross-section of
my machine. Fig. 1* represents a detail end
élevation of one of the punch-controlling

arms.  Fig. 2 represents a top plan view of &

portion of my machine, showing only a por-
tion of the keyboard. Fig. 3 represents a de-
tail elevation of the gears for feeding the mu-
sic-sheet. ‘ L

The keyboard of my machine is mounted
upon any suitable casing 10, within which
casing i3 contained the supply-roll 11 of the

music-sheet, said music-sheet being led over

cutde-rollers 12 and across a transversely-

! .
- forward position of the arm 31 this cut-away

—— o g——

_ Hextending die-bloek 13 and then led onto a
. BH it klmw;l that 1, Harry 8. BERGE:J a ! winding-roll 14 which Is mwounted Upon i
citizen of the United States, residing at Day- | shaft 15, supported by brackets 16, extend-

|

f
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|

|

ing fromn the casing 10, the feed of this paper:

being produced in the manner later to he de-
scribed,

The keyboard of the machine i1s made in
the regular pianaforte style, and since the
construction of all the keys is practically the
same 1 shall deseribe only one Lﬁ_}f. The key
20 18 prvoted upon a fransverse shaft 21,
which is supported by upricht standards 22,
{

is pivoted at 1ts Jower end to a lever 24, piv-
oted at 1ts middle portion upon a transverse
shatt 25, supported between supports 26, ex-
tending upward from the easing 16, The
rearward eidd of this lever 24018 formed with g
stot 27, in which plavs a pin 28, forined on the

VI I

forward end of & bell-crank lever 29, which is

Eiw;tmi upon a transverse shaft 30, extending
etween supports 30%, extending upward
from the casing 10, The upper end of this

maliy drawn forward by means of a spring 32,
formed with & eylindrical slot 33, the shape

of which 1s shown in Fig. 1%, and into this
slot projects the rounded head 34 of the re-

atm 31 can be reciprocated forward and rear-

ward independently of the punch; but the

vertical movements of the arm 31 will carry
with it the punch, FExtending upward from
the arm 31 is a retracting-arm 36, which is
bent horizontally rearward and extends over
the transverse shaft 37, which shaft is formed

purpose of which is to serve in reciprocating
the armis 31, and thereby the various punches

i 35, in the manner to be later described. The

rearward upper surface of the arm 31 is cut
away slightly, as at 39, so that in the normal

yortion rests in under the eccentric-shaft 38;
ut when the arm 31 is carried rearward in

| the manner to be described the raised upper
| surface 39® of the arm 31 will now be in the

path of the eccentric-shaft 38, so that the’ro-

scribed will cause the srin 31 to be carried
downward. The punch 35 is suitably seated
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' tation of the shaft 38 in the manner to be de- 110
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m a punch-block 40 and 1s provided with a
sinall collar 41, against which presses a spring
42 for holdmg the punch normally in upward
position, and below the punch s t?le die-block
13, formed with the die 43, into which the
punch penetrates when reciprocated to per-
forate the muasiwe-sheet.

Fast to the rwhi-hand end of the shaft 37

(see Fur, 2} 15 a pulley-wheel 50, which is ar-
ranged to be driven by a belt 502 so as to im-
part movewmwent to the wheel 50 in the direc-
tion shown by the arrow in Figs. 1 and 2,
Also Tust to this shaft 37 and adjacent to the
wheel 50 15 6 single-tooth disk 51, the tooth
52 of which engages the teeth of the locking-
cenr 53, suitably journaled on a stub-shali
54, and this GI
HH, jmn’mi,le(T upon a stub-shaft 56, which ex-
tends laterally from the support 57, in which

51_15}])01"[.- 57 one end of the shaft 37 is jour-:

naled, the other end of the shaft 37 beinge
journaled in a stmilar support extending up-
ward from the opposite side of the casing 10,
so that these two supports aet as bearings for
the rotary shaft 37, The gear-wheel 55
turn meshes,with the larger gear-wheel 167,
which s journaled upon the shaft 15 and car-
ries the windine-rofler 14 for the music-sheet.
As showst i Fieo 3, when the shaft 37 is ro-
tated in the divection of the arrow the tooth
52 engages the gear-wheel 53 at each revolu-
tion and thr:'(mg_rf the intervening gears turns
the gear 16" 10 the direction shown by the ar-
row, so as to advance the paper a certain dis-
tance at each revolution of the shaft 37, the
feed being of course intermittent and the
cears being locked, so as positively to prevent
movement of the paper during the period of
tinle in which no feed is taking place, this
locking effect bengyr produced L} the rotat-
g of the disk 51 upon the locking-surfaces
58 of the locking-gear 53, and the notch 59 of
the disk 51 permitting the rotation of the
sear 53 by the single tooth, it being under-
stood, of eourse, that at the time the single

teath 52 18 brought into posttion to engage.

the gesy 53 the noteh 59 is simultaneously
brought into position opposite .one of the
points of the star-wheel-locking surfaces 58,
so 1hat this point will project into the noteh
59 when the gear 53 begins to be turned by
the tooth 52, the notch 59 thus affording suf-
ficient space for the turning of this star-
wheel upon its axis, and as soon as the tooth
52 has passed from engagement with the gear
53 the locking-disk 51 again engages closely
upon the periphery of the locking-surface 58,
which 1s adjacent to the point of the surface
which has previously entered the notch 59.
As will be seen from the paosition of the cam-
shaft 38 in Fig. 3, the feed of the paper will
take plam'whi.é[e the cam-shaft is in its upper
position, during which time no reciprocation
of the punches is taking place, since the

65 punches are reciprocated by the cam-shaft

real H3 meshes with a larger coar |

5
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being rolated to its lower position to strike
the controlling-arms 31 1 case such arms ave
reciprocated rearward by the keys.

In the operation of the machine a pianola
containing the music-sheet to be reproduced
18 moved up to the keyboard of my mwachine
and the pulley 50 and shaft 37 are given a ro-
tary movement by any surtable mechanical

or electrical means, so as to fecd the paper of

the musie-sheet to be reproduced at practi-
cally the same speed as the pianola music-
sheet. Thenwhenany hammerof the pianola
strikes the key 20 and depresses the same the
depression of the link 23 rocks the lever 24
about iy pivot 25, and thereby actuates the

bell-erank lever 29 to carry the controliing-
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nrm 31 rearward, and thereby the raised por-

tion 39" of the upper surface of the arma 31 is
carried mto the path of movement of the ee-
centrie-shalt 3%, so that said shaft 1 its ro-
tary movement strikes the arm 31 and forces
the sane downward, thereby carrying down-

ward the punch 35 and causing the snme to

reriorate the paper, and when the eceentrig-
~hi ft 38 has rotated far enough to withdraw
:L» eccentric portion from contact with the
raised portion 39® the spring 42 of the punch
35 forces the punch upward and withdraws
the same from the paper, of course also ear-
rying upward the arm 31; but 1n case the
punch 5{1<,':.uld for somne reason stick and tend
to remain 1n its depressed position the cecen-
tric-shaft 1n its continued rotation upon
reaching 1ts upper position strikes the re-
tracting-arm 36 of the arm 31 and positively
restores the arm and pounch to normal up-
ward position.  1f the key 20 still remains
depressed during the continued rotar v move-
ment of the shaft 38, the shaft upon again
coming to 1ts downward position will of

course again strike the raised portion 392

and will again reciprocate the punch down-
ward through the paper, and since the paper
i the meantime has been fed along by the
intermittent feed.above deseribed the punch
now makes a new perforation ‘n the paper

slightly 1, advance of the previous perfora-

tion, the extent of the mmtermittent feed be-
ing such that with these successive recipro-
cations of the punch caused by holding the
key 20 depressed the punch will cut out a
shght portion of the paper each time in ad-
vance of the previous perforation, so that the
resultant effect is the cutting of a slot in the
}}a%)er similar to the slot contained in the pia-
nola-music. | Of course when the key 20 is
released to return to normal position the
spring 32 pulls the arm 31 forward, so that
the cut-away portion 39 18 in the
movement of tlle shaft 38, and the shaft -
erates netther upon the arm 31 to rock tfl; 2
same downward, nor upon the retracting
arn 36, so that the arm reralns stationary
without there being any reciprocation of thi
punch.

path of
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1t will be observed that the rotation of the
eceentric-shaft 3% is such that there 1s no pos-
sibility of blocking of the arm 31 against said
shaft when the arm is forced forward by the
movement of » key, but that as a matter of
fact the direction of rotation is such that

L
E;

when the shaft 38 strikes the raised portion |
2qge the frictional contact of the shaft with

this L_[[mri.éim will serve to assist i this rear-”
war

this effect is very important in that it pro-
Juces extreme sensitiveness without the pos-

movement of the arme 51, so that the-
punch will be sure to be reciprocated, and-

sibility of missing a perforation due to the |

blocking of the arm 31 against its reciprocal-
ing cecentric-shalt 38, this sensitiveness and
accuracy being of course of prime importance
in securing the exact reproductionof a IUSIC-
sheet, and, furthermore, the manner of con-
nection of the arm 31 with the punch 35—
that is, permitting horizontal reci rocation
of the arm independent of the punch, but se-
curing the enforced movement of both the

punch and arm together during the vertical

reciprocation of the arm 31 is of imy ortance

ine securing rapid action of the punch and in
insuring the withdrawal of the punch from
the paper at each operation, as heretofore ex-
plained, so that there is practically no oppor-
tunity for lost motion, and o ense the spring-
return of the punch is not operative the

punch will be positively retracted at each

revolution of the shaft 38 when the key is de-

pressed.

Having thus described my invention, what '

T claim as new, and desire to secure by lL.et-
ters Patent, 15— - + :

1. In a perforating-machine, the combina-
tion with a series of keys, a series of recipro-
catory punches corresponding thereto, and
paper below said punches;
of a corresponding series of punch-control-
ling arms, said arms
per side with a cut-awa
a rmsed portion, and formed on the lower
side with a slot for ongaging the respective
punch; an eccentric-shaft extending trans-
versely above said arms; means connected
with said keys for operating said arms to
carry said raised portion thereof intg’the
path of movement of said cccentric-shaft;
nd moans for rotating said shaft in such di-
rection that the frictional contact of the
shaft with said arm assists the key move-
efft of the arm in carrying the rased por-
tion thereof into operative position.

2, In a perforating-machine, the combina-
tion with a series of keys, a geries of recipro-
catory punches corresponding thereto and
normally spring - retracted, and means for
feeding paper below said punches; of a cor-
responding series of punch-controlling arms,
said arms being formed oy, the upper side
with a cut-away portion adjacent to a raised
portion, and formed on the loter side with a

portion adjacent to

being formed on the up--

|

slot of such shape as to permit movement of

the arm ab right angles to the punch mnde-

pendently of the punch, but engaging the
punch to cause the latter to follow the arm
during -its reciprocatory movements in the
Jirection of the reciprocatory movements of
the punch; an eccentric - shaft extending
transversely above said arms; means con-

nected with said kej’fs for operating said arms .

to carry' said raised portion thereof into the
path of movement of said eccentric-shaft;
and means for rotating said shaft te cause the
reciprocation of the punches when said raised
portion of the controlling-arms 18 in the path
of movement of said shaft.

3. In a perforating-machine, the combina-
tion with a series of keys, a series of recipro-
catory punches corresponding

normally spring-retracted, and means for

| pendently

i
|

3

§

-

feeding paper below said punches; of a corre-
sponding series of punch- controliing arms,
said arms being formed on the upper side
with & cut-away portion adjacerit to a raised
portion, and formed on the lower side with a
slot of such shape as to permit movement of
the arm at right angles to the punch ihde-
of the punch, but engaging. the
punch to cause the latter to follow the arm
during its reciprocatory movements.in the
direction of the reciprocatory movements of

3

thereto and

G

75

8o
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the punch; an eccentric- shaft extending

transversely
nected with said keys for operating said arms
to carry said mise(ir portion thereof into the
path of movement of said eccentric-shaft;
means for rotating said shaft to cause the re-
ciprocation of the punches when said raised
portion of the controlling-arms is in the path
of movement of said shalt; and a retracting-
arm connected with the punch- controlling
arm and extending over the upper #ide of
<nid cecentric-shaft at such distance from the
controlling-arm as to permit the free rotation
of said shaft between the retracting-arm and
the cut-away portion of the controlling-arm
without causing the reciproeation of said con-
trolling-arm, but when the centrolling-arm
is operated by the key, the'distance between
the retracting-arm and the
the controlling-arm being such that-the said
eccentric-shaft will strike both the
portion amd the said retracting-arm succes-
sively in its rotary moveinent. |

1. In n perforating-machine, the combina-
fion with o series of keys, and a series of re-
ciprocatory punches corresponding thereto;
of a corresponding
ling arms, said arms

a raised portion, and formed on the lower
<ide with a slot of such shape as to permit
movement of the arm at right angles to the
punch independently of the punch, but en-
craging the punch to canse the latter to follow
the arm during its reaproeatory movéments

aboye said arms; means con-

said raised

series of punch-control-
being formed on the up-

per side with & cut-away portion adjacent to.
13§

105

110

raised portion of
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m the direction of the reciprocatory move- | below said punches only when the punches
ments of the punch; an eccentric—s}tmft ex- | are withdrawn from the paper and for lock-
tending transversely above said arins; means | ing the feed while the pum'.];m::; are perforat-
conpected with said keys for operating said mg the papet. | 15

§ arms to carry said raised portion thereof into In testimony whereof I aflix my sienature
the path of movement of said eccentric-shaft; | in the presence of two witnesses.

- T L

means for rotating said shaft to cause the re- . TATDV G Tl i1
ciprocation .of the punches when said raised | HARRY S. BERGEN.
portion of the controlling-arms is in the path Witnesses: '

ro of movement of said shaft: and an intermit- | J. B. HAvywaRrD,

tent feed and locking device for feeding paper Wum. O. HHENDERSON.

:
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