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1o atl whom it ma,y Lon,(-grfn; _ .
Be 1t known that I, Arrrep J. Swm G, &

- Cmcmnatl., 1in the countv of Ha,mllton and

State of Ohio. have invented certain new

and useful Improvements in Perim ating-
Machines, of which the follmx 1119' 15 a speel-

. fication.

10

My invention relates to a ma ehme fnr per-

- One of the objects of my invention is to

.-‘-"f.:_prmflde means for controlling the operation

15 of a series of punch- members electrically

--“.';through the feed of a perforated master

sheet, whereby synchronous action can be

~had upsn a seties of multiple strips of paper.

20

Another, ob]ect 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 1'e01p1*ocat1110 one of the make |
and break members,
”termmqbly, 1111tlally breaking the circuit

and means for prede-—

prior to the: separation of the serial meke

- and break contact members. .«

Another ¢bject of my nwentlen is to pro-

-.vide - a . constantly actuated :plungér cross-.

30

head, for operating & series: .of punch-mem-

beis, with ‘ineans interposed: between said

plunger and punches electrically controlled

| -_memer of the series::

35

40

for - mdependentlv 'OPEI atmg aeh punch-

Various features of my mventmn al'e more
fully setiforth in‘the deseription: of the ac-
compahying ‘drawings, fmmmg a 1)‘11‘t of

th]s .spemﬁcatmm m Wthh —

“Figure' 1 répresents a ‘top plan view Of
my -inusic-sheot perfordtion machine, Wlus-

trating the muaster-sheet and a: portion of

45

50

1S a Sectlon on lme @, @, FIO’ 9. Tl

" section ‘on line 2z
“tailed side elevatmn of thﬂ Supp]emen* al |

‘eirenit. eontrolhncr switch. T f1g.

the pun(h controlling mechanism of the sev-

eral series of the punch members of one per- -

"9 is a front elevatioli.
Flﬂ‘ S
418 .4
Flo' 5 1s7a de-

forating set.  Fig.
thereof W1th the feed 1'011 omltted

2, I‘lg. 1..

G 1s a dm-

-O‘l‘dmll’lﬂtlc Yiew. of the wiring scheme.
In the drawmnu I hfwe Illllﬁtl‘ﬂt{‘(] orﬂv_

that portlen of the machine. centl olling . the_--‘_'

- perforating mechanism of one of the series.

of. multiple strips of peper or set, but in '

.
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1

I ing
forating continuous strips of paper in series |

K synchronously, in the manufacture of record
strips for automatic musical instruments.

4

'Souree

_sha,ft 3 carrying the pitman levers 6

bers comprise a series of pmns 9, projected

Cwith'a series of contact members

carried by the cross-head plunger.

“an electric circuit through the same.

‘the punch-operating meehamsm to be here-

—— '-'-—r . e
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Whlch tne maehme is t.,ap*tble of 51mu1tane-— 55
ously operating upon a seriés of multiple
sheets or strlps of paper, without departing
froia the general features of my invention.
1 represents the base frame.of the machine. ,
2 represents the journal brackets or sup- 60

| borts vertically supported upon said base,

the brackets 111te1*11'1ed1.1te1y disposed, sery-
1o eupport reciprocating’ mechamsm ,
upon each side thereei - o
3 represents the main d]:wmg ehe:tt 30111:--
naled in bearings formed in the supports 2,
said shaft bemg driven from any suitable

65

4, represent eeeentme disks fixed to the- N

1v- 70
otally conneeted to the cross-head plunﬂreI::' 7,
slidably mounted in ways fermed between
two of the supports 2.

As illustrated, the pltmen are prefembly
connacted at eaeh end of the cross-hea,d
plunger. . = F

8 represents a plate secured to the cross-

75

| head plunger and preferably “1nsulated

therefrom to avoid the short circuiting of
the electric circuit, said plate being pro-
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- .

85

80

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 sald collar 10 and upper flange, for 9o

mailntaining the free ends or contqet ends_‘

under tenswn downwardly. = 12 répresents

_an 1nsulator plate horizontally- supported

provided
13, in re-
ping 9
‘Thus;
upon a downward movement of the plunﬂer -
the cortact pins 9. will engage with thelr."'

nnnnn

respective. contact membels 13 completmg 100
Dac,h
set of contact members being in circuit with.
a respective electro- magnet for controlling’

beneath' the cross-head plunger,
95
spective alinement with the contact’

inafter described. ?;-;"105

15 represents a master s strlp of pmper pfo—-

! vided with the perforations 16, ‘arranged-

requisitely for. a given musical productmn



2 .

or composition, said strip serving as a guide
for synchronously operating upon a series ot

. multiple continuous strips of paper for re-

10

20

~each reciprocation .of the

25

30

35

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
comncidently 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
recelve the feed roller of a series of strips.
Sald shaft i1s fed as follows:—292 represents

-an eccentric disk fixed to the shaft 3, and
23 a pitman lever mounted on said disk 22,
- 1ts 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 t6 the pawl lever 26, adapted

to engage with the teeth of the ratchet Wwheel
28, fixed to the feed shaft 21. Thus, upon
pitman 23, the
ratchet wheel 28 will be fed forward one
tooth or more, as desired. - I

- .

It-is desirable to have |
passing through the contact members 9, 13,
broken i1n advance of the break between

ia1d . members, in order to avoid sparking |

a” such point and thereby prevent injury

‘to the master sheet and oxidation of contact

members, which, 1f continued, would produce
a scale of non-conducting substances, pre-

‘venting a circult being formed. This is
accomplished as follows: 29 represents a

- break wheel fixed to the main. shaft 2, pro-

40

- riphery. of said break wheel 29, said fingers.

50

vided with a contact plate 30, segmentally

extended around the periphery of said break
wheel 29, see Fig. 5; and 31, 32 represent

contact fingers engaging against the pe-

being short-circuited when they engage over

the contact plate 30, closing the partial cir-

cuit to the ¢ontact members 9, 18; this con-
tact being so. arranged relative to the rota-
tion of the main shaft 8, controlling the re-

ciprocation of a circuit ¢ontrolling plunger,
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 means mav

 to each other, that is, the master sheet is at

60

be employed for producing a non-arcing or
sparking break, without departing from the

- Teatures of my invention. Further. the ve- | operated. in which :—A respective bar 42 is

!
1) _
{ ;nvention. S o
33 represents eecceniric disks -fixed to the-
"main drive shaft 3. each carrying a pitman

the electric circuit

Ny mELA - -l E - R R R
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34, pivotally connected to the cross-head

without departiﬁé from the 'fezit_li_rés of my

1 plunger 35, sliding in ways formed between 70

a_ second set of vertical supports 2, said

plunger ‘simultaneously reciprocating with

the plunger 7.

36. represents a stationarj* punch-member
supported upon the frame 1, beneath the
cross-head plunger 35, provided with an in-

70

termediate paper. feeding slot 87, between

‘which multiple strips of paper are fed and

perforated, said slot extending horizontally

the width of the paper. .

80 -

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
plunger 35.

by a flange 40, formed on the

In one movement of the plunger. o

41 represents a shoulder formed upon the

plunger 35, adapted to engage with the in-
dividual punch member connecting bars 42, -

1in the downward movement of the plunger,
when the connecting bars are moved under

or in line with the path of shoulder travel,

to 1mpart 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 ito circuit
through the connections of the-make and

break contact members carried bv or con-
trolled by the plunger 7. A punch operat-

ing bar 42 is provided for each of the mov-

able punch-members of the series, the nuni-

ber required being equal to the range to ac-

commodate for various notes in a musical .

composition or actions of a musical instru-
ment. |

90
05
100’

105

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

eontrolled 1individually by a’'given malke and

break contact member. heretofore described,

T.

mounted upon the plunger
All of the magnets and actuated meclia-

-nism thereof are similarly constructed and

ciprocation of the contact members and the

master slieet feed are intermittent relative

rest during the engaging period of the con-

connected to a lever 43. fixed upon a rock
shaft 44, suitably journaled in bhearings 13,

-horizontally across the machine to receive
_ ~the lever of the different sets of perforating
tact members 9, .13, thereby preventing any - inechanism of the series to-simultaneously
. rubbing action upon the master sheet tend- - actu ' :
1ng to 1njure it or enlarge the perforations.
It 15 obvieus, however, that this intermittent. -
feed relative to the reciprocation of the con-

~tact members, may be variously modified,

actuate a given punch har 42, One of the
levers 43 1s-pivotally connected {o an arma-
ture rod 46, movable within the core of irs
magnet 47, 48 represents a spring. one end
of which is fixed to a punch-bar 42, the op-

110

115

120

125

130
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| Eemte end upon a statmnary rod 49 sald 10(1 | member 37, said guide plate bemg of Iaml-

20

25

eing capable'of recerving all the eprmws of
the - punchi bars- of ‘the “series:"

shafts 44 :are arranged parallel with ‘each

.5 other. and the number: réquired being equal
to the number:of pinch-menibers of a given -
- seriesof: the machine,.and the mao*nets be=
mng. arrantred staggermgly relatlve to each
“other-or in“any other compact form to.oper-
ate: 1ts* mchwdual punch bdl‘ fer A given se-

I'IES

The ele(;trlc cu'cult to each of the magnets
15 illustrated in the diagrammatic view, Fig

ger 31, a- ‘partial éirc¢uit being made and
broken: through the revolution. of the break

wheel" 929, from whence the ¢ireuit is con-

veyed throu h the bréak finger 32, contact-

ing - with the break ' wheel 29, and wire 59

connecting in multiple the 1e01p1'ocatmg con-

tact pins 9. 53 represents a wire connected

with onie of the contact members 13, to one
pole of ‘a given magnet 47, of the series of

~ magnets, while the 0ppos1te pole of the mag-

30-

- 38, assuiming that its magnet has been eéner- |
. g mzed ‘the bar 42 will be moved forward be-
-neath the shoulder 41 of the plunger 35,

~and. engage - therew1th in the downward,
travel of said plunger, -moving the punch
“member 38 to perforate. the

50

55

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 multlple one pole of all the mag-
nets. . The wiring scheme of all the magnets
bemg Similar in eennectmn with respective

make and break members 9, 13, so as to in-

d1v1dually control each meﬂnet upon the
4

completion of the partml circuit thereto.
It 1s deswable to separate the punch bars

42 of the series from ‘each. other, to prevent

*oontact or engaﬂementbetween thesame, and
. this.is accomphshed by means of a spacing
bar, or plate 54, provided with notches |

threugh which: the punch-bars 42 project.
In the operatmn of a given punch member

paper.

tr avel .of the shoulder, avoiding downward

pressure of the punch member 38 in.the re-

ciprocation of the plunger. Thus, it will be

+igeen;that individual actuation of the punch-
members i 18 had upon the remprocatmn of the

plunger..

=0 feedmo* multlple strlps of paper be-

_neath the punch member, 1t is desirable to
- pass:each:sheet individually between alining
mechanism, separatmg the sheets at.such -

point. from each ‘other, thereby preventing

the.lateral dlsplaeement of 'one sheet over:

~ thé'second. ' This-is:aceomplished by means

_65)

"of-a+horizontal guide plate 56, supported in
| reciprocation of said contact members.

rear of the throat of the Statmnaly }_)1111011

The- mck :

In the
i ‘normal .position -of the punch bars 42, their
shoulder engaging end will lie in rear of the _

. for feeding a record strip

| ‘nated ferm providing intermediate SPaceS‘
through Whlch a given shieet passes, sepa-
- rating one from’ the other and 111d1V1cLludllv

[ r .
4
- [ I .
PR
R |
-

ahnmﬂ' edch sheet relative to. the throat of

the statlonary punch member, ‘through which

they areé collectively fed, passi r between the
feed rollers 57, 58, rt)ller 57 bLlIlG' mounted
{ upon the feed shaft 21, while 1*011e1".38 1S

yieldingly ]eumaled agamst the peuphery
of roller 57 to provide a frictional feed.

1 This feed may be variously modified and

_ | does not form a special feature of thls 111-»
6, in which =50 represents a source of elee-. '

5! tne supply, 51 a wire connected to one pole
'thereof to ‘the: eontaet ‘member or break fin-

vention.

As 111u5trated the feed rollers 57 of the-' -

series are of smaller diameter than the mas-
ter sheet feed roller 20, te 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 mstead
of produemg or reproducing the serial per-
torations for a given value of 2 note, as that
of the master sheet. Such elonaated perfo-
rations when the record sheet 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 tlie

70

75

80

85

90

value of a given note formed i in the mastey -
sheet, but are more desirable in the master?‘“

sheet in a proper reproduction of a record.”

Having described my invention, I claim :—

1. In a machine of the class descnbed a
master record, means for 111te1,-n11ttently fead-

1ng the same, a series of reciprocating con-

tact members a series of stationary contact

“members, between which said master sheet

travels J‘for controlling an electric circuit be-
tween said contact. members, a punch operat-

- 998

100

ing plunger, a series of movable pnnch-mem- -

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

,gex‘ for perforatmg a strip of paper.

2. In a machine of the class deserlbed, a
~mastel record strip, a series of remproea,tmﬂ
contact meinbers, a series of respective sta-
tlonary contact members between which said
‘record strip travels, and provlded with per-
“forations for controlling amnelectric’ circuit
‘through said c¢ontact members, means for re-
clpr oca,tmrr one set of contact memnibers, a
punch pluno'er snnultaneously operated w1th ,
‘said contact reciprocating means; a.series of
. movable punch . members normally disen-

gaged from said plunger, and means elec-

‘trically operated through the completing of

a partial circuit through sald contact mem-

bers, adapted to move into position between

plunger and punch mniembers for synchro-
nously. operatmcr said punch members indi-

103

110

116

120

125

. vidually upon the closing of the circuit of

the respective contact members, and means .

and strip to be
perforated intermittently upon the upward

130
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5. In a machine of the class described. a
master record strip, a series of electric cir-

cut controlling means, means for reciprocat-

ing the same. means for feeding said record
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 confact |
‘members for completing an -electric circult
‘individually through given contact members:

4. In a machine of the class described, a

‘main_ driving shaft; a series of movable,
-comncldent,. 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.- - .. .
. -9. In a machine of the class described, a

main driving shaft; a series of movable, co-
incident, stationary; electric eireuit 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

 inembers, ‘means in connection with said

85

40

45

60

85

driving shaft for intermittently feeding. the
magster sheet upon a movement of said mov-

able contact members and after the circuit |

between sald controlling members has been
broken, and circuit controlling means in par-
tial.circuit with the movableCircuit eontrol-
Ling members for initially breaking the cir-

cuit to the combined series. ., :

.6, In a machine of the class described,

means for intermittently feeding a master
sheef, 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 méans 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 ‘meinbers of the punches. '

85, eans for intermittently feeding a master

4

7..In. & machine of the class described,

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 bars,
means for positively reciprocating the mem-

bers of the make and break and of the punch |
mechanisms, and means whereby the malke |
and break mechanism actuates the

controlling bars, the master sheet being posi-

tioned relative to the make and break mech-

punch :

*i

multiple sheets.

983,254

anism, so that the alined perforations .are
duplicated by the punch mechanism. -

8. In a machine of the class described, a

sheet to be perforated, a punch plunger for

‘operating a series of punch-members, means
for positively .reciprocating said

series of punch-members norma u
operative connection with said plunger, a

70

ﬁ)lunger; A
out-of .

master sheet, electric circuit make and break -

members in partial circuit, with means con-

;o A . DT Ty
trolling an individual operative connection.

| of each of tht punch members and plungers, .

whereby an alined series of perforations of

the master sheet will actuate the correspond- -
Ing punch-members, ° -

9. In a machine of the class described, a

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 plunger, a series of punches,

and a series of bars adapted to operatively

85

connect and disconnect said punches to said -
plunger, each of said contact members hav- ..

1ng electric connections with its appropriate

punch controlling: bar for operating the

punches corresponding to the contacts made’

through the perforations. SR

'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, electrie make and

break mechanism for each punch-member in
_partial circuit, with means adapted to throw

1ts respective punch members into operative

~position with ‘the punch actuating means,
| sda1d 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 codrdinately separating said

11. In a machine of the class described,

| multiple sheets to be perforated, a.series of

position, a single puncli 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
1ts respective punch members into, operative

position with the punch actuating means.
said make and -break mechanism cirenit con-

trol governed by relative perforations in the
master sheet for synchronous punch actua-
tion, and means in advance of the punch-
member for coodrdinately separating. said
multiple sheets, and means for intermit-
tently feeding said master sheet between the

punches. - - R
12. In a machine of the class described, a
multiple series of sheets to be perforated. a

operative make and break mechanism and

multiple series of punch-members normally

out of commission, punch operating means

90

95

100

105

110

‘punch members normally out of operative

115

120

125

1
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for each series of punch members, a master | means for relatively feeding said master 10
sheet denominant of the various notes of a | sheet and multiple series of sheets.

composition corresponding in number to the | In testimony whereof, I have hereunto set
number of punch members of each series, | my hand. |

‘means mterposed between the master sheet |
and respective analogous punch-members of
-the multiple series for synchronously con-| Witnesses: -
necting such punch-members of each series Orrver B. Kaiser,
with the operating means therefor, and| ~  Earra SeeXer.

ALFRED J. SWING.
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