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ALFRED J. SWING, of CINCINNA 

983,254. 
To all uphom it may COCer . . . . . . 

Be it known that I, ALFRED J. SwiNG, a gitizen of the United States, residing at 
Cincinnati, in the county of Hamilton and 
State of Ohio, have invented certain new 
and useful Improvements in Perforating 
Machines, of which the following is a speci 
fication. - . . . . 
My invention relates to a machine for per 

i0 forating continuous strips of paper in series 
synchronously, in the manufacture of record 
strips for automatic musical instruments. 

3. One of the objects of my invention is to S. provide nieans for controlling the operation 
i15 of a series of punch-members electrically 

...through the feed of a perforated master 
sheet, whereby synchronous action can be 
had upon a series of multiple strips of paper. 
Another object of my invention is to pro 

vide a series of make and break electric cir 
cuit contact, members, between which a per 
forated master strip is fed, with means for 
constantly reciprocating one of the make 
and break, members, and means for prede 
terminably, initially breaking the circuit 
prior to the separation of the serial make 
and break contact members. 
Another object of my invention is to pro 

vide a constantly actuated, plunger cross-, 
head, for operating, a series of punch-mem 
beis, with ineans interposed, between said 
plunger and punches electrically controlled 
for independently operating each punch 
member of the series. . . . . . . . . 
Various features of my invention are more 

fully set forth in the description of the ac 
companying drawings, forming a part of 
this specification, in which:- v 

Figure 1 represents, a top plan view of 
40 my timusic-sheet perforation machine, illus 

trating the master-sheet and a portion of 
the punch controlling mechanism of the sev 
eral series of the punch members of one per 
forating set. Fig. 2 is a front elevation 
thereof with the feed roll omitted. Fig. 3 

20 

30 

35 

45 
is a section on linea, a, Fig. 2. Fig. 4 is a 
section on line 2, 2, Fig. 1. Fig. 5 is a de 
tailed side elevation of the supplemental , 
circuit controlling switch. Fig. 6 is a dia 

50 grammatic view, of the wiring Scheme. 

that portion of the machine controlling the 
perforating mechanism of one of the series 
of multiple strips of paper or set, but in 
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In the drawings, I have illustrated only 
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specification of Letters Patent. Patented Jan. 31, 19 
Application filed March 28, 1910. . . . . . . . . . . Serial No. 552,074. 

which the machine is capable of simultane- 55 ously operating upon a series of multiple 
sheets or strips of paper, without departing 
from the general features of my invention. 

1 represents the base frame of the machine. 
2 represents the journal brackets or sup- 60 

ports vertically supported upon said base, 
the brackets intermediately disposed, serv 

ling to support reciprocating mechanism 
upon each side thereof. 

8 represents the main driving shaft jour- 65 
naled in bearings formed in the supports 2, 
Said shaft being driven from any suitable 
SOCO - w - 

4, 5, represent eccentric disks fixed to the 
shaft 8, carrying the pitman levers 6 piv- 70 
otally connected to the cross-head plunger 7, 
slidably mounted in ways formed between 
two of the Supports 2. . . . 
As illustrated, the pitmen are preferably 

connected at each end of the cross-head 75 
plunger. . . . 

8 represents a plate secured to the cross 
head plunger and preferably insulated 
therefrom to avoid the short circuiting of 
the electric circuit, said plate being pro- 80 
vided with top and bottom flanges support 
ing a series of vertically movable switch 
members, adapted to be reciprocated with 
the cross-head plunger. The switch mem. 
bers comprise a series of pins 9, projected 85 
through the flanges of the plate 8, each hav 
ing a collar 10, adapted to engage against 
the inner face of the lower flange of the 
plate 8, and a coiled spring 11 interposed 
between said collar 10 and upper flange, for 90 
maintaining the free ends or contact ends 
under tension downwardly. 12" represents 
an insulator plate horizontally, supported 
beneath the cross-head plunger, provided 
with a series of contact members 13, in re- 95 
spective alinement with the contact pins 9 
carried by the cross-head plunger. Thus, 
upon a downward movement of the plunger, 
the contact pins 9 will engage with their, 
respective contact members 13, completing 
an electric circuit through the same. Each 
set of contact members being in circuit with a respective electro-magnet for controlling 
the punch-operating mechanism, to be here 
inafter described. . . . . . . 

15 represents a master strip of paper pro 
vided with the perforations 16, arranged. : 
requisitely for a given musical production 
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2 . 

or composition, said strip serving as a guide 
for synchronously operating upon a series of 
multiple continuous strips of paper for re 

O 
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25 

30 
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producing a given musical composition or 
record. The master strip is preferably pro 
vided with the marginal notches 17, upon 
each edge thereof, adapted to engage with 
coincidently shaped lugs or projections 19 
formed on the periphery of the feed roller 
20, fixed to a feed shaft 21, said shaft ex tending horizontally across the machine to 
receive the feed roller of a series of strips. 
Said shaft is fed as follows:-22 represents 
an eccentric disk fixed to the shaft 3, and 
23 a pitman lever mounted on said disk 22, 
its free end provided with an oblong slot 
24, through which a pin 25 projects, said 
pin is fixed to the pawl lever 26, loosely 
pivoted on the feed shaft 21. 27 represents 
a pawl pivoted to the pawl lever 20, adapted 
to engage with the teeth of the ratchet wheel 
28, fixed to the feed shaft 21. Thus, upon 
each reciprocation of the pitman 23, the 
ratchet wheel 28 will be fed forward one 
tooth or more, as desired. 

It is desirable to have the electric circuit 
passing through the contact members 9, 13, 
broken in advance of the break between 
aid members, in order to avoid sparking 
a such point and thereby prevent injury 
to the master sheet and oxidation of contact 
members, which, if continued, would produce 
a scale of non-conducting substances, pre 
venting a circuit being formed. This is 
accomplished as follows:- -29 represents a 
break wheel fixed to the main shaft 2, pro 
vided with a contact plate 30, E. 

40 

extended around the periphery of said brea 
wheel 29, see Fig. 5; and 31, 32 represent 
contact fingers engaging against the pe 
riphery of said break wheel 29, said fingers. 
being short-circuited when they engage over 
the contact plate 30, closing the partial cir 
cuit to the contact members 9, 13; this con 
tact being so arranged relative to the rota 
tion of the main shaft 3, controlling the re 
ciprocation of a circuit controlling plunger, 

50 

so as to break the electric circuit to the con 
tact members 9, 13, in advance of an up 
ward disengaging movement of the pin 9, 
away from the contact member 13. It is 
obvious, however, that various mealis may be employed for producing a non-arcing or 
sparking break, without departing from the 

5 features of my invention. Further, the re 
ciprocation of the contact members and the 
master sheet feed are intermittent relative 
to each other, that is, the master sheet is at 

60 
rest during the engaging period of the con 
tact members 9, 13, thereby preventing any 
rubbing action upon the master sheet tend 
ing to injure it or enlarge the perforations, 
It is obvious, however, that this intermittent. 
feed relative to the reciprocation of the con 
tact members, may be variously modified 

983,254 . 

! without departing from the features of my. 
invention. 

: main drive shaft 3, each carrying a pitman 
34, pivotally connected to the cross-head 
plunger 35, sliding in ways formed between 
a second set of vertical supports 2, said plunger simultaneously reciprocating with 
the plunger 7. 

supported upon the frame 1, beneath the 
cross-head plunger 35, provided with an in 
termediate paper feeding slot 37, between 
which multiple strips of paper are fed and 
perforated, said slot extending horizontally 
the width of the paper. 
38 represent movable punch-members pro 

jected into the punch orifices formed with 
stationary punch-member 36, with each 
member provided with a head-plate 39, pro 
jected forwardly and adapted to be engaged 

36 represents a stationary punch-member. 

33 represents eccentric disks fixed to the 

70 

75. 

80 . 

by a flange 40, formed on the plunger 35, 
in one movement of the plunger. 

41 represents a shoulder formed upon the 
plunger 35, adapted to engage with the in 
dividual punch member connecting bars 42, 
in the downward movement of the plunger, 
when the connecting bars are moved under 
or in line with the path of shoulder travel, 
to impart downward movement to the mov 
able punch members 38. These connecting 
bars 42 are individually controlled electri 
cally by means of electro-magnets when the 
same are respectively thrown into circuit 
through the connections of the make and 

90 

95 

100 
break contact members carried by or con 
trolled by the plunger . A punch operat 

| ing bar 42 is provided for each of the mov 
able punch-members of the series, the numi 
ber required being equal to the range to ac 
commodate for various notes in a musical 
composition or actions of a musical instru 
ment. 
As illustrated in the drawings, each punch 

bar 42 is actuated preferably by a solenoid 
magnet and lever mechanism, in which an individual magnet operates the given punch 
member of all the sets of the series, and in 
which the electric circuit to each magnet is 
controlled individually by a given make and 

i break contact member. heretofore describel, 
mounted upon the plunger 7. 
All of the magnets and actuated mecha 

nism thereof are similarly constructed and 
operated. in which :-A respective bar 42 is 
connected to a lever 43. fixed upon a rock 
shaft 44, suitably journaled in bearings 4.5, 
horizontally across the machine to receive 
the lever of the different sets of perforating 
mechanism of the series to simultaneously 
actuate a given purch har 42. One of the 
levers 43 is pivotally connected to an arma 
ture rod 46, movable within the core of its 
magnet 47. 4S represents a spring. one end 
of which is fixed to a punch-bar 42, the op 
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E. upon a stationary rod 49, said rod eing capable of receiving all the springs of 
the punch, bars of the series. ' The rock. 
shafts:44s are arranged parallel with each 

5 other and the number required being equal 
to the number of punch-members of a given 
series of the machine, and the magnets be 
ing arranged staggeringly relative to each 
other or in any other compact form to oper 

ts individual punch-bar for a given se 
The electric circui 

is illustrated in the diagrammatic view, Fig. 
6, in which:---50 represents a source of elec 
tric supply, 51 a wire connected to one pole 
thereof to the contact member or break fin 
ger 31, apartial circuit being made and 
broken through the revolution of the break 
wheel 29, from whence the circuit is con 
veyed through the break finger 32, contact 
ing with the break wheel 29, and wire 52 connecting in multiple the reciprocating con 
tact pins 9. 53 represents a wire connected 
with one of the contact members 13, to one 
pole of a given magnet 47, of the series of 
magnets, while the opposite pole of the mag 
net is connected to a wire 55, forming a 
main feed wire in connection with the oppo 
site pole of the source of supply, which wire 
connects in multiple one pole of all the mag 
nets. The wiring scheme of all the magnets 
being similar in connection with respective 
make and break members 9, 13, so as to in 
dividually control each magnet upon the 

35 completion of the partial circuit thereto. 
It is desirable to separate the punch bars 

42 of the series from each other, to prevent 
contact or engagement between the same, and 
this is accomplished by means of a spacing 

40 bar, or plate 54, provided with notches 
through which the punch-bars 42 project. 
In the operation of a given punch member 
38, assuming that its magnet has been ener 
gized, the bar:42 will be moved forward be 
neath the shoulder 41, of the plunger 35, 
and engage therewith, in the downward. 
travel of said plunger, moving the punch. 
member 38 to perforate, the paper. In the 

50 

55 

neath the punch member, it is desirable to pass; each sheet individually between alining 
60 

normal position of the punch bars 42, their 
shoulder engaging end will lie in rear of the 
travel of the shoulder, avoiding downward 
pressure of the punch member 38 in the re 
ciprocation of the plunger. Thus, it will be 
seen that individual actuation of the punch 
members is had upon the reciprocation of the 
plunger. . . . . . . . . . 

In feeding multiple strips of paper be 

mechanism, separating the sheets at . Such point from each other, thereby preventing 
the lateral displacement of oriesheet over 
the second. This is accomplished by means of a horizontal guide plate. 56, Supported in 

tric circuit to each of the magnets: 

member 37, said guide plate being of lami 
nated form, providing intermediate spaces 
through which a given sheet passes, sepa 
rating one from the other and individually 
alining each sheet relative to the throat of 
the stationary punch member, through which 
they are collectively fed, passi: ; between the 
feed rollers 57, 58, roller 57 being mounted 
upon the feed shaft 21, while roller 58 is yieldingly journaled against the periphery. 
of roller 57 to provide a frictional feed. 
This feed may be variously modified and 
does not form a special feature of this in 
vention. 

Series are of Smaller diameter than the mas 
ter sheet feed roller 20, to provide a differ 
ential ratio of speed between the two, en 
abling the production of an elongated perfo 
ration, denoting the value of a note, instead 
of producing or reproducing the serial per 
forations for a given value of a note, as that 
of the master sheet. Such elongated perfo 
rations when the recordsheet is in use pro duces a prolonged action according to the 
value of the note, which could not be ob tained in the serial perforations for the 

As illustrated, the feed rollers 57 of the 

O 

75 . 

80 

85 

90 

value of a given note formed in the maste. 

sheet in a proper reproduction of a record. 
Having describedny invention, I claim:- 
1. In a machine of the class described, a 

master record, means for intermittently feed 
ing the same, a series of reciprocating con 
tact members, a series of stationary contact 
members, between which said master sheet 
travels for controlling an electric circuit be 

bers, and means in circuit respectively with 
said contact members for individually en 
gaging said punch-members with the plun 

iger for perforating a strip of paper. 
2. In a machine of the class described, a 

master record strip, a series of reciprocating 
contact members, a series of respective sta 
tionary contact members between which said 
record strip travels, and provided with per 
forations for controlling an electric circuit 
through said contact members, means for re 
ciprocating one set of contact members, a 
said contact recipirocating means, a series of 

gaged from said plunger, and means elec 
trically operated through the completing of 
a partial circuit through said contact mem 
bers, adapted to move into position between 
plunger and punch members for synchro 
nously operating said punch members indi 
vidually upon the closing of the circuit of 

: for feeding a record strip and strip to be 
perforated intermittently upon the upward 

rear of the throat of the stationary punch reciprocation of said contact members. 

punch plunger simultaneously operated with 
movable punch members normally disen 

sheet, but are more desirable in the master 
95 

100 

tween said contact members, a punch operat 
ing plunger, a series of movable pinch-mem 

105 
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the respective contact members, and means 
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3. In a machine of the class described, a 
master record strip, a series of electric cir 
cuit controlling means, means for reciprocat 
strip intermittently upon an upward recipro 
cating stroke of the contact members, said 
record strip provided with means for con 
trolling a connection between the contact 
members for completing an electric circuit 
individually through given contact members. 

4. In a machine of the class described, a 
main driving shaft, a series of movable, 
coincident, stationary, electric circuit con 
trolling members, means in connection with 
said driving shaft for operating said mov 
able members of the series, a perforated mas 
ter...sheet fed between said circuit control 
ling members, means in connection with said 
driving shaft for intermittently feeding the 
master sheet upon a movement of said mov 
able contact members and after the circuit 
between said controlling members has been 
broken. . . . . . . . . . 

5. In a machine of the class described, a 
main driving shaft; a series of movable, co 
incident, stationary; electric circuit control 
ling members, means in connection with said 
driving shaft for operating said movable 
members of the series, a perforated master 
sheet fed between said circuit controlling 
imembers, means in connection with said driving shaft for intermittently feeding the 
master sheet upon a movement of said mov 
able contact members and after the circuit. 
between said controlling members has been 
broken, and circuit controlling means in par 
tial circuit with the movable fircuit control 
ling members for initially breaking the cir 
cuit to the combined series. . . . . 

6. In a machine of the class described, 

45 

55 

60 

65 

means for intermittently feeding a master 
sheet, and a sheet to be punched, a positively 
driven make and break electric contact 
mechanism, coniprising an alined series of 
individual members controlled by the per 
foration of the master sheet, a positively 
driven series of punch-members, a corre 
sponding series of punch controlling bars, 
and means actuated by the make and break 
contact members for actuating said bars, 
whereby an alined series of perforations of 
the master sheet will actuate the correspond 
ing members of the punches. 
g". a machine of the class described, 

means for intermittently feeding a master 
sheet, and a sheet to be punched, an alined 
series of electric make and break contact 
members, an alined series of punches, an 
alined series of punch controlling bal's, 
means for positively reciprocating the mem 
bers of the make and break and of the punch 
mechanisms, and means whereby the make . 

punch and break mechanism actuates the 
controlling bars, the master sheet being posi 
tioned relative to the make and break mech 

punch-members. . . . . . 
9. In a machine of the class described, a 

983,254 
! anism, so that the alined perforations are 
duplicated by the punch mechanism. . 

S. In a machine of the class described, a ing the same, means for feeding said record sheet to be perforated, a punch plunger for 
operating a series of punch-members, means 70 for positively reciprocating said plunger, a 
series of punch-nembers norma 
operative connection with said plunger, a out of . 
master sheet, electric circuit make and break . 
members in partial circuit, with means con trolling an individual operative connection. 
of each of the punch members and plungers, . . 
whereby analined series of perforations of . 
the master sheet will actuate the correspond 

80 

master sheet and a sheet to be punched, a 
series of electric contacts, between the oppo 
site. poles of which the master sheet travels, 
a contact being made for each perforation, a reciprocating Fig. a series of punches, and a series o bars adapted to operatively 

85 

connect and disconnect said punches to said 
plunger, each of said contact members have . . 
ing electric connections with its appropriate 
punch controlling bar for operating the 
punches corresponding to the contacts made 
through the perforations. 

10. In a machine of the. class described, 
multiple sheets to be perforated, a series of 
punch members normally out of operative 
position, a single punch actuating means for 
the 'series, a master sheet, electric make and 
break mechanism for each punch-member in 
partial circuit, with means adapted to throw its respective punch members into operative 
position with the punch actuating means, 
said make and break mechanism circuit con 
trol governed by relative perforations in the 
master sheet for synchronous punch actua 
tion, and means in advance of the punch 
member for coördinately separating said 
multiple sheets. 

11. In a machine of the class described, 
multiple sheets to be perforated, a series of 
punch members normally out of operative 
position, a single punch actuating means for 
the series, a master sheet, electric make and 
break mechanism for each punch-member in 
partial circuit, with means adapted to throw 
its respective punch members into operative 
position with the punch actuating means. 
said make and break mechanism circuit con 
trol governed by relative perforations in the 
master sheet for synchronous punch actua 
tion, and means in advance of the punch 
member for coördinately separatings said 
multiple sheets, and means for intermit 
tently feeding said master sheet between the 
operative make and break mechanism and punches. 

12. In a machine of the class described, a 
multiple series of sheets to be perforated, a 
multiple series of punch-members normally 
out of commission, punch operating means 

90. 
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for each series of punch members, a master 
sheet denominant of the various notes of a 
composition corresponding in number to the 
number of punch members of each series, 
means interposed between the master sheet 
and respective analogous punch-members of 
the multiple series for synchronously con- itnesses: 
necting such punch-members of each series OLEVER B. KAISER, 
with the operating means therefor, and EAIAIA SPENER. 

means for relatively feeding said master 10 
sheet and multiple series of sheets. 

In testimony whereof, I have hereunto set 
iny hand. 

ALFRED J. SWING. 


