No. 702,887. | Patented June 17, 1902.
H. M. SALYER. .

~ APPARATUS FOR PERFORATING MUSIC SHEETS.

(Application filed Sept. 25, 1901.)

(No Model.) | B Sheets—Sheet |,
Q— E=
O 25
o B | =
E—=p——0— @ _
R e =+ —1 \}}
&0 e _
(= R =
>3 I | .
1 it o 1
% e
\ 1

|
\
3
N
W/?WESSES -' ‘TJ - 'f,\ o ,q- | R ?ﬁi ‘ .myjf_:”fogr T
: 0 | | /i ~ @
<L : By L ATTORNEYS
6\_ ';D UL - th - %“&7 ‘#ﬂlgql,q{ﬂ/{_d/ﬂ

.. THE NORAIS PETERS CO., PHOTO-LITHD, wa.smuﬂmu. D. C.




Patented June {7, 1902.

H. M. SALYER.
APPARATUS FOR PERFORATING MUSIC SHEETS.

No. 702,887.

(Application flled Sept. 25, 1801.)

5 Sheets—Sheet 2,

(No Model,)

N

v

*

\ S
/aé;-‘«:
Dlatan

N
“ L
o INVENTOR

ATTORNE

O
MY
& \9

Y

BY

F————A\ vy

A pp——— - —

437
([
| 3¢ 386\
rj _. _ _

N

e e iyl el ———————

AlETTITEITTITUER TR \ MU
!

13

-
. W

1&§ \w\u&qs ==y
wr

lE

e e B T T kS

Wl s

e

Q
m“
T
S
N
X
3
Mfﬂm-t% & p—

WITNESSES
Mg
7 F

TON. D.

X NGRMS PETERS CO., PHOTO-LITHO., WASHING




No. 702,887. Patented June 17, 1902,

H. M. SALYER.
. APPARATUS FOR PERFORATING MUSIC SHEETS.

(Application filed Sept. 25, 1801.) . .
(No Model.) | | 5 Sheets-—Sheet 3.

BN
vl
O 0\ IQ\D&
: UR S
\\Q\ \\_
N -
0
ol R=:]
M-
E=p :
W N —
- N ) % — ? & LS
AL AT SR W NN
xR “?Q

74
23
2

78%
/6%
: —
7t
/6
\l
5
|
29

7 ur. . 3_ Pl
\‘t’ = X =t — Eé
' o o
' R\
. R N N\,
| Y X - N R
N N % )

| =3
M
H
I
| ][
I
1=
4

1\.
~ N
_ :\W\ _
» - l INVENTOR
WITNESSES | 0R
7Y Frry st 4 W;ﬂﬁgw _
o (3 - By Lo ATTORNEYS.,
7. F 00 oennr Ml Aot Tl

. THE NORRIS PETERS CO." PHOTO-Li FHO.. WASHINGTON, T. T




No. 702,887. _ - Patented June 17, 1902,
) . H. M. SALYER. - -

APPARATUS FOR PERFORATING MUSIC SHEETS.

(Application filed Sept. 25, 1901.)
(No Model:) “ | |

b Sha'ats,—Sheet 4.

| @E ) - - mil FEN 117 - | @F- 6 ’ Y it
ST O 49%_ 43 4-5 M ¢
=

—— | 'ﬂé‘%l o — K

WiTNESSES : INVENTOR

@wﬁx,m' :-;r..f..f.ﬂ,t,...-;..-:xf | : #%'4 . .
A 2t fiiqg | 8y _ f .

/43: ATTORNEY S

THE ROBRIS PETERS €O, Pﬂbrﬁ-uTHn.. WASHINGTON, D. G,




No. 702.887. Patented lune 17, 1902.
- H. M. SALYER.

APPARATUS FOR PERFORATING MUSIC SHEETS.

{Application filed Sept. 25, 1901.) _
- (Mo Model.) 5 Sheets—Sheet. 5.

79"
8o
TZ*
zeg- 1 |
\ .
D /
| WITNESSES : 35 INVENTOR
Mﬁ,,,,, B | ﬁ 85 Ill ' W 77( ,J a»%#\/
% %MM 5-'5: 352 Hl M “'4&"-"\
f . r d.-
- /-\j . a3 ||5‘ _Aﬁfaﬂ? # o P4
__2/7@:/19; -I,m 359 "I' AWOﬁN_EKf

THE NRORRIS PETERS CO., PHOTO-LITHD,, WASHINGTON, D C.




10

20

25

30

35

40

50

UNITED STATES

PatintT OFFICE.

HARRY M.

SALYER, OF NEW YORK, N.
AND CHARLES A. ERICSSON, OF NEW YORK,

Y.

N.Y., FIRM OF LUDWIG & CO.

APPARATUS FOR PERFORATING MUSIC-SHEETS.

—— f————— e — .
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7o all whom it may cornceri:
Be 1t known that I, HARRY M. SALYER, a

citizen of the United States, and a resident of

New York city, borough of Bronx, State of
New York, have invented certain new and
useful Implovementb in Apparatus for Per-
forating Music-Sheets, of which the following
18 a spemﬁcatlon

The object of my invention is to provide an
apparatusor machinein whichstrips or sheets

~of paper or analogous material for use in self-

playing musical instruments may be perfo-
rated accurately and expeditiously.

My invention comprises in its organism a
plurality of cutting or perforating instru-
ments to act upon the music-strip for mak-

ng perfomtlons in the strip corresponding to

the notes in different octaves, together with
the means for causing said 11.15L1'111nents to
cut slots of more or less- length, as the case

may require, according to the length of time

of the notes to be represented by the perfo-
rations In the strip. When the perforated
stripis to be used in conjunction with mech-
anism for automatically - played. pianos, I
preferably provide cutiing instruments for
each of a number of octaves—say six—and a
cutting instrument to produce slots for ac-
centuation or expression, together with inde-
pendent mechanism for controlling the oper-
ation of each cutting instrument and with
means for shifting all of the cutting instrn-

-ments simultaneously transversely or longi-

tudinally of the strip, whereby several per-
forations corresponding to similar notes in
differentoctaves may besimultaneously made
across the strip in a straight line, as well as
any desired single note, and whereby the
length of each of such perforations may be va-
ried by the control the operator has over the
cutting-instrument-operating mechanismand
the Shlfl’;lﬂﬂ' mechanism.

My mventmn further contemplates novel
details of improvement capable of carrying
oub my invention in a practical but preferred
form that will be more fully hereinafter set
forth and then pointed out in the claims.

Reference 1s 1o be had to the accompanyinyg
drawings, forming part hereof, wherein—

Figure 1 isa partly-broken plan view of an
apparatas embodying my Invention. Fig. 2

H

is a side elevation thereof, part of the main
frame being removed. IKig. 3 isan enlarged

detail view, partly in section, of mechanism

for operating the cutters or punches., Tig. 4
1s a section on the line 4 4 in Kig. 3. Tigs. 5,
b6, and 7 are the detalls of the cutting instru-
ments. Ifig. 8 is a partly-broken plan view,
enlarged, of the device for controlling the
motive power of the cutters. Fig. 9is a de-
tail sectional view of one of the controlling-
keys and the connected parts. Fig. 10is a
detall of a part thereof. Fig. 11 is a detail
view, enlarged, of means for shifting the cut-
ting instruments transversely of the sheet or
strip. Iig. 12 is a detail of a rack used in

adjusting the cutting instruments in the lon-

gitudinal direction of the strip. Iig. 13 is
a detail plan view, enlarged, of devices for
shitting the carriage. Fig. 14 is a side view
t"leleof Fig. 15 isan end view looking from
bhe left in Fig. 14, Fig.161s adetail section
substantially on the line 16 in Ifig. 13. [fig.
17 18 a partly-broken sectional detail view
showing- electrical devices for operating the
cutters. Iig. 18 is a view at right angles to
Fig. 17, and Fig. 19 is a detail of the circuit-

controlling devices.

Similar numerals of reference indicate cor-
responding parts in the several views.

In the accompanying drawings the numer-
als 1 and 2.indicate the parallel side bars or
ways of a suitable frame which may be con-
structed In any appropriate manner, and 3 is

a strip or sheet of paper or analogous mate-

rial to be perforated and whieh 18 maintained
between the side bars 1 2, extends parallel
therew'th, and is adapted to be drawn length-
wise oi the frame. DBy preference the strip
will be wound from and upon rolls supported
in the main frame in any suitable manner,
but which 1 have not deemed it necessary to
illustrate. Theside bars or ways1 2 support
a carriage that is adapted to travel back and
forth thereon lengthwise of strip 3, which
carriage supports the main operative parts of
the machine. The carriage I have shown

| compriges parallel bars 4, having boxes 4*,

that slide upon the bars1 2 and are connected
by bars 5 6, In the example shown the bar
6 1s longer than the bar 5 and is connected to
three boxes 4* on the longitudinal bar 1, a
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brace 7 connecting two end boxes 4%, asshown |

in Ifig. 1. The carriage I have shown may be
altered, as it merely exemplifies one form in
which it may be made. Upon this carriage

'1s mounted an auxiliary frame adapted to be

adjusted transversely with respect to the strip
3, and theframe 1 have shown comprises bars
S 9, (parallel to the bars 5 6,) connected with
boxes 10, adapted to slide on the bars 4, the
boxes 10 being connected together by bars 11;
but said frame may be altered in construction
as may be found desirable. Means are pro-
vided for adjusting the carriage step by step,
more or less, as required, along the bars 1 2
and also for adjusting the auxiliary frame
transversely thereof the required distances
and holding 1t in such positions, as will be
more fully hereinafter set forth.

The auxiliary frame carries the cutting in-
struments for perforating the strip 3, and in
the example of my invention herein set forth
I employ compressed air as the motive power
for operating the cutting instruments, and as
the several cutting 1nstruments and thelir op-
erating devices are of substantially the same
construction a description of the details of
one will sufiice for all. The arrangements 1
have shown for this purpose are as follows:
To the auxiliary frame is connected a tube or
hollow bar 12, which is shown supported
above the {frame by posts 13, and beneath the
tobe 12 are eylinders 14 14* and their pistons
15, adapted to receive compressed air from
the tube 12 and arranged parallel orin a sub-
stantially straight linetransversely of strip 3,
as indicated in Fig., 1. 1The ¢ylinders are in
communication with the tube 12 by means of
an interposed head 106, having ports 16* 16°,
that communicate with a chamber 17, the port
16* leading to the cylinder and the port 10
communicating with tube 12. (See Figs. 3
and 4.) Ihave shown the head 16 connected
with tube 12 by means of a stem 16¢, pass-
ing into said tube and held thereto by &
serew 169, The ports 16* 16" are controlled
by a valve 18, adapted to be operated by dif-
ferential air-pressure and adapted to recip-
rocate in chamber 17. Thevalve 18isadapt-
ed to fit against 1ts seat 15* to control the
passage of air from chamber 17 to the port
16*, and yet sald valve permits permanent
communication between port 16" and cham-
ber 17, as by openings 18°in said valve, as
indicated by the arrow in Fig. 4. The stem
19 of valve 18 travels transversely in cham-
ber 17 and 1s of such dimensions as to per-
mit air to ecirculate around 1t to reach the
ports 16*, and said stem has at or near its
outer end a valve 19*, adapted to {it against a
seat on the head 16 to normally open the exit
to the atmosphere from the port 16*. Near
the opposite end of said stem 19, at the cham-
ber 17, is a diaphragm 20, shown held in place
by a hollow cap 21, secured to said head and
forming a space or chamber 21* between the
diaphragm and the cap. The chamber 17 is

in communication with echambper 21* through |
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o port 19°, leading through stem 19, and the
arvea of said port is preferably controlled by
a serow 19¢ passing into sald stem. 'T'he ar-
rangement is such that the piston 15 will be
reciprocated through the medium of differ-
ential air-pressure controlled in the manner
hereinafter explained. "The piston 15 oper-
ates a cutter or punch 22 for perforating
the strip 3, and said eutter isshown provided
with a head 22%, engaged by the piston-rod
15%, said cutter being adapted to reciprocate
in a bore in a guide or bar 23, carried by the
auxiliary frame. DBeneath the bar 25 1s a

)
corresponding bar 24, carrying the die 25, with
which the cutter coacts in perforating the
strip 3. 1 have shown the die 25 as sunkin
a recess in the bar 24 and held in place by a
threaded ring or nut 25 The bars 23 and
24 are at such a distance apart as to permit
the strip 3 to slide between them, as shown
in Kigs. 3 and 4. The cutter or punch 22 18
shown as adapted to be lifted against the ac-
tion of piston 15 by a spring 20, which acts
atone end against the bar 23 and at the other
end against the head 22*, a bushing 27 being
shown surrounding the cutter 22 and within
said spring. 28 1s a bar carried by the anx-
iliary frame and adapted as a stop to limif
the upward movement of the cutter 22. In
IFigs. 3 and 4 the cutters are shown in posi-
tion as having descended to perforate the
strip 3.

As will be seen, the cuatters and their oper-
ating-cylinders, &e.,are arranged in astraight
line on the auxiliary frame, extending across
the strip 3, and as each cutter is controlled
by a separate set of operating devices they
may be canused to reciprocate singly or any
number simultaneously, and thereby two or
niore perforations may be made simultane-
ouslyin the strip 3 in a straightline across the
same when necessary and at stated distances
apart. The cutters of the cylinders 14 are
intended to cut slofs for notes, six of such
cutters being represented to cutb slots in the
strip 3 for the notes in six octaves, and the
cutter of eylinder 14%isintended to cut slots
in the strip for producing accentuation, ex-
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pression, &e., of notes; but any desired num- .

ber of cutters may be employed.

The means I have shown for controlling
the operation of the cutters i1s as follows:
The main supply-pipe 12 is maintained in
connection with a suitable source of com-
nressed alr through the medium of a coupling
or the like 30, connected with said tube, and
with an air compresser or tanlk i1n any suib-
able manner not necessary to be shown.
I'rom each of the caps 21, and therefore from
each of the chambers 21%, extends a tube or
pipe 31 to & mechanism to be manually con-
trolled for causing the reciprocations of the
valve 18 at the proper moments. The details
of the mechanism I have adopted for this
purpoese are shown in Ifigs. 5, 9, and 10 and
their relative arrangements in Ifig. 1. Iach
of the tabes 51 leads to a bloek or the like
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3

32, that 1s shown secured to a cross-bar 33, | 41, carried by the auxiliary frame and having

which is mounted upon the cross-bar 9 of the
auxiliary frame, and the blocks 82 each have

a port 32% to which the corresponding pipe 31

leads. (See Fig. 9.) The outlet end 32° of
the port is controlled by a valve 34, shown in

- the form of aspring secured on block 32 and
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having a washer to bear upon said outlet,
(see Tig. 9,) whereby when the port 32¢ is
closed by its valve the pipe 31 and chamber
21* will be filled with air fromtube 12 through
the port 19° in stem 19, and the pressure on
opposite sides of diaghragm 20 is thus equal-
1zed. Thereupon pressure of the air upon

valve 18 will then hold the latter to its seat,

preventing the air from chamber17 firom pass-
ing into port 16* and from escaping through
the valve 192, which is now in its open posi-
tion. When, however, port 32* is opened,
the pressure in chamber 21* and pipe 31 is
reduced and the air in chamber 17 acts upon
the diaphragm 20 to slide the stem 19, open
the valve 18, c¢lose the valve 19%, and permit
alr to enter cylinder 14 through port 16* to
act upon tie piston 15, and then when port
32" 1s next closed equal pressure will imme-
diately arise again on diaphragm 20, where-
upon valve 18 will immediately close, valve
19* will open, and the exhaust from cylinder
14 will oceur, the spring 206 pushing the pis-
ton back. Thus each time that port 82 is

opened and closed by its valve 34 the piston.

15 1n the corresponding cylinder 14 will be
reciprocated. It is intended that the cutter
22 shall have a relatively rapid reciprocating
motion for perforating the strip 3, and to con-
veniently permit of such action I have pro-
vided means for rapidly operating the valve
34, (during such space of time as the latter
may be released,) and to this end I have pro-

vided a shaft 35, mounted to rotate in suit-

able bearings 36, carried by the auxiliary
frame. While the shaft can be rotated by
any suitable means, I have provided a suit-
able motor 37, supported by the auxiliary
frame, the type of motorshown being adapted
to operate by compressed air, and for conven-
ience the motor is shown connected by &
pipe 37* with the coupling 350, that is con-
nected with the source of compressed air. Said
snatt 35 18 shown provided with opposite cut-
away portions 35, adapted to coact with the

valve 34 to operate thelatter. (See IMigs.Sand

9.) To normally keep the valve 384 upon its
seat and to permit its release when required,
I have shown a key-controlled locking de-
vice comprising a member 38, pivotally sup-
ported upon a rod 39, carried by the auxiliary
frame, said member having a hooked end 38,
through which shaft 35 passes and upon the
tongue 38° of which the shaft 35 is adapted
to bear, the cut-away parts 35* of said shaft
being alined with said tongue. Said fongue
1s also adapted to bear upon the spring 34,
through the infiluence of the uncut part of the
shatt 35. "I'he member 58 is controlled by a
key 40, shown pivotally supported upon a rod

. P

i m—

one end 40" bearing upon the member 38 and
the opposite end provided with a finger-piece
40°, the ey 40 being normally maintained in
position to hold down the member 38, and
thereby the valve 34, through the medium of
& spring, shown in the form of a coil-spring
42, located in a socket in block 32 and push-
ing a plug 43 against the key 40. (See Fig. 9.)
As shown in Fig. 1, the severai devices for
controlling the cutters are arranged side by
sicle 1n position conveniently to be manipu-
lated by the operator. The arrangement of
the parts is such that when they are in the
normal position shown in Ifig. 9 the port 32¢
will be closed, and thereby the piston associ-
ated therewith will not be operated; but when
1t 1s desired to cause a cutter 22 to recipro-
cate the key 40 associated therewith will be
operated to release the member 35, and as the
shaft 85 is continuously rotated the spring 34
will be reciprocated owing to the action of

the two cut-away parts 35° and the uncut part
of sald shaft, because when a cut-away part

passes in line with the finger 38° valve 34 will

| rise and open port 32°, and then when the un-

cub part of the shaft engages said finger said
valve will be closed, and so on so long as key
40 18 held down, the piston meanwhile recip-
rocating once for eachh half-rotation of shaft
55. It will be understood, however, that the
shaft 35 may be arranged to cause valve 34 to
operate one or more times for each rotation
oi sald shaft if desired.

I have shown convenient meauns for readily
adjusting the carriage the proper distances
lengthwise of the strip 3 for producing slots
of the desired length and means for adjust-
Iing the auxiliary frame and the cutters trans-
versely of said strip for producing the de-
sired note or notes in a proper line across said
strip. EBor the purpose of adjusting the car-
riage either step by step or for any desired
distance [ have provided the bar 1 with a
raclk 1*, along which the bearing 4* is adapted
to travel, a spur-gear 45, in mesh with said
rack, being carried by a shaft 46, journaled on
the bar 6, asin supports 6*, and provided with
o handle 47 for rotating it, the gear 45 being in

‘mesh with a pinion 43, journaled in bearings,

ason thesupport 6*. (See Iig.1.) To the pin-
ion 43 ratchet-wheels 49 50, having unequal
teeth, are connected and adapted to be oper-
ated by pawls 490* 50", carried by levers or keys
ol 52, pivotally supported by bar 6 and pro-
vided with springs 53 to coact therewith., It
will be understood that when the kevs 51 52

are reciprocated the ratchets and gears will
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feed the adjustable frame, through the me-

dinm of rack 1*,step by stepalong thebars1 2,
and the purpose of having two ratchets is to
permit feed of different lengths, according to
which ratchet is operated. The keys and

ratchets feed the carriage in the direction of
the arrow in If1g. 1, and to move the carriage
quickly any distance desired in the reverse
- direction 1t i1s merely necessary to rotate the

130
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shaft 46 by the handle 47 reversely to its ro-
tation by the pinion 48 and the ratchet. A
single ratchet, pawl, and key may be used, if
preferred. T he pawls may have a pin A9b
traveling in a slot 49¢ in support 6* to guide
the pawlinto and out of mesh with its ratchet-
wheel. The carriage is provided with an in-
dicator for the purpose of regulating the dis-

-tance of its adjustment, and for this purpose
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I have shown a pointer 55, carried by the bar
6 and traveling over a scale 56, carried by the
main frame and extending parallel to the strip
3. Divisions on said scale may be suitably
arranged and are intended to indicate a suit-
able division of a whole note of musie, it being
understood that if a eutter 22 is operating on
the strip during the time that the pointer 65
travels over a space between two divisions or
lineson thescale 56 a perforation orslot will be
cutin thestripcorrespondinginlength tosuch
distance on the scale and that if a longer or
shorter perforation or slot is to be cut to rep-
resent a longer or shorter note the pointer 55
will travel over more or less divisions or a por-
tion of a division of scale 56, as the case may
require.

The means I have shown for adjusting the
auxiliary frame transversely of strip s are as
follows: €0 1is a spring-barrel of suitable con-
struction carried by the bar 5 and connected
by a strap 61 with the auxiliary frame to move
the latter, as toward the right in Ifig. 1. "T'he
carriage has a rack 62, which is controlled by
an escapement or feedmg device to permit the
auxiliary frame to travel under the influence
of the spring-barrel 60 step by step, and for
this purpose I have shown a pawl (3, carried
by a disk 64, whose shaft 65 is journaled 1n
bearings carried by the auxiliary frame, a key
or lever 66, connected with said disk, serving
to rock the same,a spring 67,suitably connect-
ed with said disl or shatt, serving to act with
the key 66. The disk 64 also carries a stop or
dog 68, (see IFig. 11,) normally out of engage-
ment with but adapted to engage the rack (2.
The pawl 63 and dog 68 are shown as facing in
opposite directions, and the arrangement is
such that the spring-barrel 60 normally tends
todrawthe pawl63intoengagement with rack
62, as indicated in Kig. 1. When the auxil-
iary frame 1s to be fed to the right in ¥ig. 1
the key 66 is depressed, whereupon 1ts dog 65
engagestherack 62and permitsapartialmove-
mentofsaidframe,during which timethe pawl
63 is lifted out of the rack and slipsover the
adjacent tooth, so that when the key 66 1s re-
leased and returns to its normal position the
dog (3 will pass into the space between two
’teeth and the frame will be drawn the bal-
ance of the movement permitted equal to the
space between two teeth of rack 62. Asa
convenient means for quickly drawing the
auxiliary frame back or toward the left in
Iig. 1 I have provided a rotative member or
sleeve 69, which surrounds the bar 1 and 1is
connected with the auxiliary frame by a strip
70, the member (9 having a handle 71 where-

|
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by when said handle is depressed the mem-
ber 69 will be rotated and will draw the aux-
iliary frame the desired distance. An indi-
cator or seale is provided to regulate the dis-
tance that the auxiliary frame shall be ad-
justed corresponding to the several notes in
an octave. Theindicator I have shown com-
prises a scale 72, carried by the auxiliary
frame and having divisions corresponding to
the notes in an oetzwe———say from F up to Li—
as indicated at 73, and a separate scale, as
indicated at 74, to correspond to the ¢ylinder
14", whose cutter 22 is intended to pertorate
the strip 3 for accentuation or expression ot
notes. Pointers 73* and 74", coacting with
the scales 73 74, are shown carried by a bar
75, supported by the carriage, as indicated
in Kig. 1.

The operation of the machine above set
forth may be described as follows: The strip
orsheet 3 to be perforated is stretched in the
main frame, passing between the bars 25 24,
and the carriage isadjusted to the end of the
machine. (Indicated at the top of Iig. 1.)
If a perforation for a single note 1s desired,
the auxiliary frame is adjusted until the note
1eplesented by its scale 73 alines with the
pointer 73*—as, for instance, the note lL—1t
being understood that shaft 35 1s now con-
tinuously rotating. The key 40" of the cyl-
inder 14 corresponding to the octave in which
such note is represented is nexi operated,
causing the corresponding cutter 22 to recip-
rocate rapidly through the strip 3, and simul-
taneously therewith the carriage is caused to
move in the direction of the arrow a in Iig.
1 by the key 51 or 52 and the cutter that 1s
in cperation will produce a slot in the strip o.
The length of the slot will be determined by
the distance that the carriage travels and the
cutter may be caused to cease cutting either
by releasing the key 40" or ceasing to operate
the key 51, or both., If it had been desired
to produce slots in a straight line in the strip
3 forsimilar notes, as K, in more than one oc-
taveinstead of thesingleslot described above,
as many keys 40° would be operated and held
down as correspond to the cutters represent-
ing the desired octaves. If such slots areall
to be of the same length, the cutters would all
be stopped simultaneously; butif the slots so
produced simultaneously are tobe of varying
lengths for notes of different lengths of time
the keys 51 or 52 would be operated a suili-
cient time to produce the longest slot, but the
key 40° corresponding to the shortest slot,
would in the interim first be released, and
then the key for the next shortest slot, andso
on until the longest slothas been cut. If sev-

eral differing notes, as in a chord, are to be

produced by slots in aline transverse of strip
3, one or several slots for similar notes will
first be produced,as described above with ret-
erence to note I, and then with the carriage
in the same relation to the strip 3 the auxil-
iary frame will again be adjusted transversely

| of the strip to bring the cutlters 22 in posi-
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tions corresponding to the succeeding notes
required, and the keys 40®> and 51 or 52 will
be operated, and so on sucecessively for as
many notes as may be required in:a chord.
When all the slots that are required in a
straight line across the strip for a chord have
been produced by the various cutters, the
same steps will be carried on in a new posi-
tion of the carriage with respect to the strip
o Tor succeeding single notes or chords, and

so on throughout the length of the strip. The |

cutter of cylinder 14*, which is to produce
slots in the strips for accentuation, expres-
sion, &e., will preferably be operated after
the note-slots are all ecut in the strip by going
over the strip separately, although said slots
may be produced as the note-slots are being
made.

It will be understood that my invention is
not limited to operating the cutters 22 by air
pressure or suction, as steam, or electric mag-
nets and their circuits could be utilized. In
Figs. 17 and 18 a bar 12%, which corresponds
as a support to the hollow bar 12 and sup-
ported by the auxiliary frame substantially
similarly to said bar 12, carries electromag-

nets S0, whose armatures 81 operate to push |

the punchers 22 against the resistance of
springs 26, as by means of a rod 15%, con-
nected with the armature and bearing upon
the head 22*. The magnets of the several cut-
ters have independent circuits and circuit-
controlling devices for controlling the opera-
tion of each cutter at will. In Ifig. 17 the
conductor 32 has a contaet 83, and the con-
ductor 84 is connected with a key S5, current
being supplied tosuch circuit in any suitable
manner. The circuit of the magnets may be
rapildly opened and closed by means of a
shaft 36%, corresponding substantially to the
shatt 85 and supported and operated by ¢
motor in suitable manner, which shaft is
preferably maintained in circuit with con-
tact 53 by means of a ring or annular con-
tact 85Y, and the several contacts or keys
3b areadapted to be brought into circuit with
shaft 35%, although normally out of cirenit
therewith, as shown by dotted lines in Fig.
17. - As shown in said figure, the opposite

sides of shaft 35 are provided with insula-

tion 35%, so as to leave two opposed surfaces
of the shaftexposed tothekey 85. Thekeys 85
oextend over shaft 35 and may be placed side
by side, as in Fig. 19, in manner similar to
the keys 40 in Fig. 1. DBy the arrangement
shown as shaft 35% rotates the circuit of a
magnet of any key 85 will be made and
broken twice during each rotation of the
shatt, and it will be seen that one or several
keys mayv be depressed at the same time to
cause one orseveral cutters to operate simul-
taneously, 1t being understood that when a
key 35 is 1n contact with shait 85 the circuit
will be from 85 through 35%, 357, and 83 and
through the circuit and corresponding mag-
nets. The cross-section of shaft 35 may be

=

produce more or less breaks in the circuit of
the magnets for each revolution of the shaft,
as may be desired. In other respects the op-
eration of the other portions of the invention
will be similar to that before described, it be-
ing understood that in both the pneumatic
and electrical arrangement for operating the
cutters the use of the continuously-rotating
shaft permits the rapid reciprocations of the
cutters by the operator merely holding down
a key corresponding to the cutter to be oper-
ated.

1 do not limit my invention to the arrange-
ments and details of parts shown and de-
scribed, as they may be varied without de-
parting from the spirit of my invention.

Having now described my invention, what
I claim is—

1. An apparatus of the character described
comprising a plarality of euttinginstruments,
means for actuating them, means for adjust-
Ing sald instruments bodily and conjointly
relatively to a strip to be cut, and means for
independently controlling the operation of
each of said cutting instruments, substan-
t1ally as deseribed.

2. An apparatus of the character described

comprising a plurality of cutting instruments,
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means for supporting astrip relatively there- -

to, means for actuating said instruments,
means for adjusting the positions of said in-
struments and the strip bodily back and forth
relatively to each other in the transverse di-
rection of said strip, and means for independ-
ently controlling the operation of each of said
instruments, substantially as desecribed.

9. An apparatus of the character desceribed
comprising a plurality of cuttinginstruments,
means for supporting a strip relatively there-
te, means for actuating said instruments,
means for adjusting the positions of said in-

struments and the strip bodily back and forth

relatively to each other in the transverse di-
rection of said strip, means for adjusting the
positions of sald i1nstruments and the strip
bodily back and forth relatively to each other
in thelongitudinal direction of said strip, and
means for independently controlling the op-
eration of eacvh of said Instruments, substan-
tially as deseribed.

4, Anapparatusof thecharacter described,
comprising a plurality of cuttinginstruments,
means for actuating said instruments, a car-
riage supporting sald instruments, a frame
to which saild carriage is adjustably connect-
ed, and means for independently controlling
the cperation of each of said cutters, substan-
tially as described. |

5. An apparatus of the character deseribed
comprising a plurality of cutting instruments,
means for actuating sald instruments, a car-
riage supporting sald instruments, a frame
to which sald carriage i1s adjustably connect-
ed, means for independently controlling the
operation of each of said cutters, and means
foradjusting the positions of said carriage and

altered or the contacts otherwise arranged to i a strip to e operated upon relatively to cach
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other in the longitudinal direction of said | a valve for each cylinder to control the ad-
strip, substantially as described. mission oi the propulsive medium thereto,

6. Anapparatusof the character described | and a key-controlled device associated with 7o
comprising aplurality of cutting instruments, | each valve forcontrolling the operation there-

5 means for operating the same, means for in- | of, a frame carrying said cylinders and cut-
dependently controlling the operation of each | ters, and means for adjustably supporting
instrument, means for adjustably supporting | said frame to permit the same to be adjusted
said instruments, an indicator, and a scale | indirections perpendicularto each other, sub- 45
corresponding to thenotesin anoctave,where- | stantially as deseribed.

19 bysaid cutting instruments mmay be adjusted 12. Anapparatusofthecharacterdescribed
simultaneously into positions corresponding | comprising a plurality of cutters, a eylinder
to any note in an octave, substantially as de- j and piston for each cutter, a valve for each
scribed. cylinder, a diaphragm connected with each 8o

7. Anapparatus of the character desceribed | valve having a chamber on the side opposite

15 comprisingaplurality of cuttinginsiruments, | the valve, and a key - controlled valve con-
means for operating the same, means for in- | nected with said chamber for regulating the
dependently controlling the operation of each | operationsof the first-mentioned valve by dif-
instrument, means for adjustably supporting | ferential pressure on the diaphragm, substan- 8s
said instraments, an indicator, and a scale | tially as described.

20 ‘corresponding to the notes in an octave where- 13. Anapparatusof thecharacter desecribed
by said cutting instruments may be adjusted | comprising a plurality of cutters, a cylinder
simultaneously into positions corresponding { and piston for each cutter, a valve for each
to any note in an octave, and means for ad- { eylinder, means for operating said valve, an go
justing said cutting instruments in a direc- | auxtliary valve to confrol said means, a eon-

25 tion perpendicular to the last-mentioned di- | tinuously-operative memberfor actuating the

~rection of adjustment, substantially as de- | second-mentioned valve, and a key to control

sceribed. the operation of said valve, substantially as
8. An apparatus of the character deseribed | deseribed. G5

comprising a plurality of cutting instruments 14. Anapparatusof the characterdeseribed

20 arranged at distances apart in asubstantially | comprising a plurality of eutters, a eylinder
straight line, means for operating the same, | and piston {for each cutter, a valve for each
means for independently controlling each of | eylinder, a diaphragm connected with said
aid cutters, and means for permitting the | valve having a chamber on the side opposite 100
simultaneous and cecincident adjustment of | the valve, a pipe connected with each cham-

35 sald cutters in the direction of said line, and | ber, a valve to control the outlet of each pipe,
means for permitting the simultaneous and | a continuously-operative member to actuate
colncident adjustment of said cutfersin a di- | said valve, and a key for each valve to con-
rection perpendicular to said line, substan- | trol its operation by said member, substan- 105
tially as dex=cribed. tially as deseribed.

4> 9. In an apparatus of the character de- 15. Anapparatusof thecharacter deseribed
sceribed, o frame, means for adjustably sup- | comprising a plurality of cutters, a eylinder
porting the same, a plurality of cutters car- | and piston for each cutter, a valve for each
ried by said frame, means for operating said | eyilnder, a diaphragm connected with each 110
cutters, and means carried by said frame for | valve having a chamber on the side opposite

45 independently controlling the operation of | the valve, a pipe connected with each cham-
each cutter whereby the cutters and their | ber, a valve to control the outlet of each pipe,
controlling means may be adjusted simulta- | a continuously-operative shaft having actu-
neously into different positions, substantially | ating portions ior each valve, & member act- 115
as deseribed. ing upon the valve to be operated by each of

so 10. In an apparatus of the character de- | said portions of the ghaft, and a key to con-
seribed, a frame, means for adjustably snp- | troleachof said members, substantially asde-
porting the same, a plurality of cutters car- | seribed.
ried by said frame, means tor operating said 16. The combination of a cutter, a cylinder 120
cutters, means carried by said frame for in- | and piston, a head for said c¢ylinder having

55 dependently controlling the operation of each | ports, & valve to control said ports, a dia-
cutbter whereby the cutters and their control- | phragm connected with said valve and hav-
ling means may be adjusted simultaneously | ing a chamber on the side opposite the valve,
into different positions, a carriage support- | a pipe extending from said chamber, a valve 123
ing sald frame, and means for adjustablysup- | to control the outlet of said pipe, a continu-

6o porting sald carriage to permit it to move in | ously-operative member to control said valve,

a direction perpendicular to the above-men- [ and a key to control the operation of said

tioned adjustment of said frame, substan- | valve by said membDer, substantially as de-

tially as described. seribed. I30
11. Anapparatusofthecharacterdescribed | "17. Thecombination of a cutter, acylinder

05 comprising a plurality of cutters, a eylinder | and piston, a head for said evlinder having
and piston for each cutter, means for supply- | ports, a valve to control said ports, a dia-

ing sald e¢ylinders with a propulsive medinm, | phragm connected with said valve and hayv-
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Ing a chamber on the side opposite the valve,
a pipe extending from said chamber, a valve
to control the outlet of said
ously - rotative shaft having actuating por-
tions, a member to be opemted Dy Sal{l shalf;
to aet on the valve, and a key to control said
member, substantially as described.

153. The combination of a ¢cutter, a eylinder
and piston, a head for said eylinder having
ports, a valve to control said ports, a dia-
phragm connected with said valve and hav-
ing a chamber on the side opposite the valve,
a pipe extending from said chamber, a valve
to control the outlet of said pipe, a continu-
ously-rotative shaft having correspondingly
depressed and raised portions, a member hav-
ing & hook-like end provided with a finger to
be acted upon by the shaft and to act on the
valve, and a key to control said member, sub-
stantially as described.

19. Anapparatusofthecharacterdescribed
comprising a irame, a bar carried thereby
over which a strip to be perforated may pass,
a cutter carried by sald frame, means for op-
erating the cutter, key-controlled devices for
controlling the punch-operating mechanism,
a frame carrying said cylinders and cutters,
and means for adjustably supporting said
frame to permit the same to be adjusted in
directions perpendicular to eacn octher, sub-
stantially as described.

20. Anapparatusofthecharacterdescribed

comprising a carriage, means for supporting

the same, a frame achustably carried by sald

carriage, cutlerscarried by said irame, means |
for 0perating said cutters, a spring, and an

cscapement tor adjusting said frame, sab-
stantially as described.

21. Anapparatusofthe character deseribed
comprising a carriage, means for supporting
the same, a frame adjustably carried by said
carriage, cutters carried by said frame, means
for operating said cutters, a spring and es-

capement for adjusting said frame, and
means for advancing said carriage step by

step, substantially as deseribed.
22. The combination of a frame, means for

adjustably supporting the same, & spring con-

nected with said frame for moving it in one
direction, and an escapement comprising a
rack, an osellla,tory member having a pawl
and a dog to engage the rack, means for
maintaining the dog out of engagement with

the rack :a,nd the Da'ﬁl normaﬂy In engage-
ment therewith, and means for oper atmﬂ' smd
pawl and dog whereby the carriage may be
fed step by step, substantially as described.

23. The combination of a frame, means for
adjustably supporting the same, a spring con-
6o nected with said frame for moving it in one

pipe, & continu-

L
l_*-.;l

| direction, and an escapement comprising 2

rack, an osecillatory member having a pawl
and a dog to engage the rack, means for main-
taining the dog out of engagement with the
rack and the p:‘twl nor mmly In engagement
therewith, means for operating said pmvl and
dog Whemby the carriage may be fed step by
step, and a rotative member connected with
sald frame for drawing the same acainst the
tension of the spring, substantially as de-
scribed. |
24. In an apparatus of the character de-
scribed a plurality of cutters, an adjustable
frame supporting the same, a carriage sup-
porting said frame, means for controlling the
operation of saild cutters independently,
means foradjusting said carriagestep by step,
a scale, and an indicator for use in determin-
Ing the adjustment of the carriage, substan-
tially as deseribed.
20. Anapparatusof thecharacterdescribed

comprising a frame, a plurality of cutters car-

ried thereby, cylinders and pistons for operat-
1ng sald cutters, a tube connected with said
cylinders, means for supplying said tube with
a propulsive medium, means for independ-

ently controlling the supply of propulsive

medium from said tube to each cylinder and

- 1ncluding therein a rotative shaft for actuat-

ing said means, and a motor carried by said
frame for operating said shaft, substantially
as described.

26. The combination of a tube, a valve to
control i1ts outlet, a rotative member to actu-
atoe sald valve, and means to control the op-
eration of said valve by said member, sub-
stantially as deseribed.

27. The combination of a tube, a valve to
control its outlet, means to reciprocate said
valve, and a key acting with the valve to nor-
mally hold it closed and arranged to release
the valve when operated, substantially as de-
seribed.

28. The combination of a tube, a valve to
control its outlet, a shaft havine means to ac-
tuate said valve, a member to hold the valve
closed when released by the shaft, and a key
to control said member, Subsmntmlly as de-
scubed

The combination of a tube, ablock hav-
ing a port to which the tube leads, a valve to
controlsaid port,amembertoactonthe valve,
a shatt to actuate said member, and a key to
control said member, substantially as de-
seribed.

HARRY M. SALYER.
Yithesses: "

‘U, I, BOURNRE,
M., MANNING.
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