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To all wfwm it mar 1 coneern.:

- BeitknownthatI, ROBERT W. PAIN of New
York, in the {301:11‘(3 and State of New York,
have invented a certain new and useful T-

5 provement in Mechanical or Automatic Musi-

cal Instruments, of Whl(}h the fullowmfr 1S a

specification. |
My 1mprovemcut ulme& to ﬂwse muslcal
1115‘{1‘11111611135 which are commonly known as

10 ¢ ‘mechanical” or “ﬂutomatw"’musmalmstrm
ments, and in which the sound - producing

devices are controlled by a music sheet, card,

or tablet, which is usually perforated Lo rep-._'_

resent the notes of a musical composition.

15  Myimprovement is especially intended for
use in a pmno:forte although as to some fea-
tures it is applicable to othpr musical instru-
ments. -

- I will describe a. miusical instrument em-

20 bodying my improvement in detail, and then
point out the novel fea‘rures in elmms |

In the accompanying drawings, Figure 1 is

a front view of a musical instrument ermbody-
ing my improvement, the front of the case
25 being'remaved zmd certain of the parts be-
ing omitted. I'ig. 2 1s a vertical section of a
Dortlon of this mu su:zﬂ instrument upon a
larger scale, the plane of the section being
| tl*ansvels_ely to the length of the 1115tr111nenf_
3o Fig. 3 is an enlarged back view of a wind-

motor comprised in said instrument, the back

of said wind-motor being removed. Fig. 4 is
a vertical section of the wind-motor, ta,ken on
the plane of the dotted line « z, I‘w 3.

35 A designates the strings of a piano-forte.
B _deswnat(:n one of the h_ffLm mers. The ham-
mers may form part of any suitable piano-
forte action.
deemed it necessary to illustrate the action.

4o It will be sufficient to add that the hammers
are actuated through rods C, which are here
shown as capable of being moved upwardly
by keys D. The keys D may be of the kind

- usually emiployed in piano-fortes. They are

45 fulerumed between their ends upon arail D’

and held in position thereon by pins D*. The

forward ends ot these keysarenormally raised,

as usuadl.
“What I have thus far said applies only to
50 the operation of the mstrumen‘r AT U:LH}T

under the action of the kev

consequently the operation of a hammer B.

For this reason 1 have not

1ncludes a magnet.

The instrument can also be operated auto-

matically. In the present instance the auto-
matic operation is effected through the keys

D, rods K being arranged under the rearends -

of the keys, and. bemﬂ adapted, when moved 55
upwardly, to raise the rear ends of the keys,
and in that manner force upwardly the rods
C just as these rods C would Dbe forced up
D if the latter
were operated manually., iYe
The rods E are impelled upwardly by le-
vers F, arranged beneath the key-block and
extendmﬂ in the same or substantially the
same direction as the keys. 'I'hose levers I
are fulerumed between their ends. At the 65
rear end they extend under the rods E. At
the forward end they have attached to them
armatures G’ of electro-magnets G. There

will be one of these electro- m‘wnetb G, a cor-

responding armature G’,a lever If, and a rod 70 |
E for each of the keys D. 1t will be readily
seen that when any electro—magllet G attracts

its armature G’ the forward end of the cor-
responding lever K will be depressed and the
rearend of such lever raised, and that through 73
this action of this lever the corresponding rod .

K will be moved upwardly and will cause the
elevation of the corresponding rod C, and

I will hereinafter describe the manner in 8o
which an electric curwut 18 Supphed to the
magnets .

T will first make clear how any omne of the

hammers may be operated mechanically or
aut{)matlcaﬂy 85
In Fig. 21 have 1*(,p1=e"~‘>ented a battery in

circuit w1th the electro-magnet and electric-
circuit wires W/ W= extendmﬂ to metallie con-
tact-pieces P’ P2 Of course there need not
be a separate battery for each circuit which go
The contact-pieces P’ P*
are shown as arranged in a chamber I
From the chamber H pins I»* extend wup-

wardly intc a wind-chest I. In this wind-
chest I are a number of pneumatic motors J. 95

Duets ¢ in the top of the wind-chest com-

‘municate with the interior of these motors,

and pipes a’ extend from the ducts ¢ to duets
a* in a tracker-board K. It must be under- |
stood that there will be a pneumatic motor roo
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for each magnet (x, and hence for each ham-
mer B, and that each pneumatic motor cpel-
ates in conjunction with one duct ¢, pipe ¢,

and duct a? of the tracker-board K. Over
the tracker-board K a music-sheet L passes.

-This is provided with perforations represent-

ing a musical composition.
| 1'&131011 passes over one of the duets a? in the
tracker-board, air is admitted through such

duct cf the tracker-bcard the corresponding
pipe a’, and communicating duct ¢ to the cor-
reSpcndmcr pneumatie mctm J. On the ad-
mission of air in this manner to such pneu-
matic motor the latter will expand and move

the corresponding pin P? downwardly, so that

it will force the adjacent ccntact—plece P’
against the opposite contact-piece P?. The

electric-circuit wires W’ W2 connecting with
‘these contact- -pieces, will thus be put into .

electrical ccmmumcatlon The electric cur-
rent will then flow through the cmle of the
magnet G, with whlch Such circuit-wires are
in ccmmumcatlcn‘ The magnet, being ener-
glzed attracts its armature, cecﬂlatmﬂ' the
Corr espcndmg lever F, moving its rod E, and

the corresponding key D, s0 as fto actuate

one of the hammers B. The music-sheet, be-
fore pla}fmg, is wound upon what is mlled a
“musijc-roller” and is attached to what is
termed a “take-up roller.” During the play—

ing it is unwound from the music- rcller and

-~ wound upon the take-up roller after it is un-

35

40

50
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65

.bcards of the said bellows O2

wound frcm the mus1c-rcller

chambers connected to a cr&nk
From this cmnk—sha;ft motion is tmnqmltted

by a belt N’ to a shaft N?, which is so con-
nected with the rollers of the musie-sheet as
that motion may be imparted by it to them
‘The mechanism for
transmitting motion from the shaft N* to the -
| musm-shect rollers is of 01d1nary kind, a,nd

in reverse dlrectlcns

hence I will not furthel describe it.
I will defer a detailed deecuptwn cf the

| wmd-mct{)r for the present, as it is my aim

now to give a general understandme of the
instrument as a whole, I will merely add at

the present time that the chambers of the
motor are collapsed by estabhshmg commu-.
nication through a pipe O with an cquahzer “
This equallzer has combined with it a

OF

number of suctwn—bellcwe O* 'These suc-

tion- bellows are operated by a shaft 03,

which is provided with cranks that are con-
nected by pitman-rods O* with the movable
The equal-
izer O’ communicates through a pipe O with
a chamber I’, which is in communication

with the wind-chest 1.

I? designates a valve, which may be oper-
ated to ccntrcl communication between the
chamber 17 and the wind-¢hestI. Thisvalve

is intended to cut off communication between
the equalizer O’ and the wind-chest I while

" the music-sheet is being rewound upon the

muem-roller SO that the scund-producmﬂ' de-

When a perfc- |

Motion is im-
parted to the music-sheet by a wind-motor
M, consisting of a nmnber of bellows-like
shaft N.

1 8%

four of them.

[

412,657

| wces will be p1even13ed frcm spcakmﬂ' dur—"
The rod I3, which is connect-

ing this time.
ed with this valve, is also connected with the
mechanism which changes the driving of the

rollers, so as to reverse the travelme of the
'muelc-sheet

The shaft O3 which cperates the bellows, is
driven by an electro- magnetic motor Q, a belt
R being employed to ccnnect the shat‘t cf this
motor WJth said shaft O3,

70

75

It will be seen by reference to Fig. 1 that _ 

the electro-magnets G are connected in mul-
tiple are, and that the wires W’ W? are
bmnches from main wires W3 W+ which con-

80

nect them with a battery W5 or cther source

of electricity.

It may be found most ccnvement tc em-f

ploy a primary charging or secondary stor-
age battery. Tt will also be seen that the

electﬂc motor Q is in commupication with

| ,the source of electriclty W? by meaus of two
‘wires W¢ W7 and that these wires are 80 ar-

ranged with relatlcn to the wires which are
1n communication with the magnets as to be
ccnnected in multiple arc therewith.

S des:gnates resistances.
The first 1s connected at one
end with a contact-piece s’ and at the ether
end with a contact-piece s*. 'The eeccnd iS

- L

connected at one end with the centact-plece

s* and at the other end with a contact-plece -
The third is connected at one end with
the contact-piece s*and at the other end with

a contact-piece s. The fourth is connected

at one end with the contact-piece s* and at

the other end with a contact-piece s*. The

wire WY is interrupted, one end being con-
nected to the contact-piece s* and the other
end to a metallic switch-lever W&,

fore by shlftmg the switch onto the different
ccntact-plecee s’ §* §% s* & the resistance in

Qo

I ha,ve shown g

95

10O

105:

" There-

the circuit extendmg to the electuc motor -

may be varied. For mstance, if the switch-

re51smnces S will bei in circuit.

tor.
motor . may, be regnlated.

The wind- mctcr Iay be regulated by any
suitable valve—as, for instance, by a valve Of,
combined with the pipe O,and serving to en-
large or diminish thé ccmmumcatlcn of the
wind-motor with the equalizer.

The switch-lever W? and the valve O% may

be operated by the application of the hand

directly to them, or -they may be connected

110

| lever contacts with the piece s% none of the
If theswitch-
1ewnr er be shifted into contact with the piece.
', all the resistances will be in circuit, and
if the switch-lever be shifted onto any of the
‘intermediate contact-pieces more or less of
'the whole number of resistances may be in-
troduced into the eircuit of the electric mo-
In this way the operation cf the electric

11§ -
120

125

with suitable pull—plecee arranged in the po-

gition of the stops of an organ, if thls ‘be
deemed more convenient.

130

The combination of the electric mcter and

the wind-motor is very advantageous in an
instrument of this kind, as the electrlc'
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~chambers m’ m?

motor will supply abundant power for the
proper operation of the hammers, and will
also eiffect the operation of the hammers with
that alacrity which is desirable, and the wind-
motor will operate the musie-sheet with such
facility for regulation as will afford abundant
onportumty for giving expression to the play-
ing.

I will now add to the descrlptlon of the
wmd motor M. It is composed, as here
shown, of four collapsible and expansible
bellows-like chambers m” m* m® m*  These
chambers have no valves, but in other re-
spects are like an 01"d111£11"y bellows. The
chamber m* is below and in line with the
chamber m/, and the movable appurtenances
of these two chambers are integral; hence
when one 18 rocked by the collapsing of the
bellows the octher will be rocked in the re-
verse direction. The chambers m?® m* bear
the same relation to each other as do the
The chambers m’ m* m? m!
communicate sevemlly through a port m

with a chamber m?°, which is connected with

a port mfY that is in communication with the
pipe O. Valves 1/ n? m® n* control the com-
munication of the chambers m/ m?m3m* with
the chamber m7°.
nected together by a piece n°, and the valves
n° nt are “connected together by a plece n?.

The movable boards of the clnmberb m” m?

are connected by pitman-rods o’ o® with the
cranks of the shaft N. These cranks are
reversely set. The pitman-rod o" is con-
nected by a 'link p” with the valve n’. The
pitman-rocd o° is connected by a link p3 with
the valve n%. A glance at the ducts m, the

- chamber m?, the chambers m” m? m? fm* the

40

valves n’ n°n® nt, the ecranks of the shaft N', and
the connections between the cranks and said

valves will show that communication will be
established sncee&‘awely between the differ-
ent chambers m” m? m® ma.

“impulses will beimparted to the crank-shaft N.

45

55

60

1t will be observed that the metallic con-

tact-pieces P’ support pins PS5, which extend

between them and the bellows. These con-
tact-pieces P’ are made of springs.,

It will be understood that the resistance-

colls and switeh which I have desceribad eon-
stitute a 1eﬁ'u1ator‘ for the electro-magnetic
motor Q.

What 1 claim as my invention, A,nd degire

to secure by Letters Patent, 1s—
1. In an automatic or mechaﬂical musical

instrument, the combination of electric cir-

cuits, electro-magnets serving to produce
notes, opposite contacts for said electric eir-
cults, pneamatic motors coacting with cer-
tain of the contacts, a tracker {3011’1111111110.:1,1:-
ing with said motors, and a music sheet, card,
or tablet, substantially as specified.

2. In an automatic or mechanical musmal

instr uament, the combination of electric eir-

 cuits, electro-magnets serving to produce the
notes, opposite contacts comprised in such
electric circuits, pneumatic motors, pins ex-

412,657

| tending between the pneumatic motors
certain of the contacts, the last-named con-

The valves 1/ n® are con-

Thus successive.

and

tacts serving to support the motors, a tracker
communicating with said motors, and a mu-
si¢c sheet, card, or tablet, substantially as
spemﬁed

In an automatic or mechanical musical
mqtrument the combination of electric cir-
cuits, electro- magnets serving to produce the
IlOt(:‘-S‘, pairs of eonmct—pieces comprised 1n
such electric circuits, pneumatic motors, a
wind-chest in which such pneumatic motors
are arranged, pinsextending between and sup-
ported by the contact-pieces of the pairs, pneu-
matic motors contacting with said pins, a

tracker communicating with said motors, and

a music sheet, card, or mble‘f ubstantially as
specified.

4. In an automatic or mechanical musical
instrument, the combination of electrie cir-
cuits, electro magnets serving to produce the

notes, pairs of eonmct -pieces comprised in
pins

such eleetric cireuits, pneumatic motors,
extending between the pneumatic motors and

certain contact-pieces of the pairs, such con-

tact-pieces serving to support the pins and
collapse the motors when these are not other-
wise actuated, a tracker communicating with
sald motors, and a music sheet, card, or tab-
let, substantially as specified.

5. In an automatic or mechanical musical

instrument, the combination of a fracker-
board, a music sheet, card, or tablet, pneu-
matic motorscomm umoatmn with the tracker-
board, a wind-chest in Whldl such motors are
&1’*1‘auged, exhaust - bellows communicating

with such wind-chest, electrie circuits, pairsof

contact-pieces for theseveral electric circuits,

pins extending from the motorsto certain con-

tact-pieces of the several pairs, and electro-
magnets in the cirenits and serving to pro-

duce the notes, the said pins being moved in -

one direction by the extension of the motors

through the admission of atmospherie air to

them and moved in the other direction by the
contact-pieces upon which they rest, substan-
tially as specified.

6. In an automatic or mechanical musical

70

30

go

95

100

10§

11O

115

instrument, the combination of sound-produc-

ing devwesj manual keys for operating the
same, electro-magnets, levers carrying the ar-
matures of said magnets and arranged be-

neath the keys, pins extending between the

levers and the keys, electric circults con-
nected to the magnets, pairs of contact-pieces
for the several cireulits, pneumatic motors ar-

ranged abeve the keys, a tracker-board, and

a music¢ sheet, card, or tablet, also arranged

above the keys, the said motorsoperating the

said contact-pieces, substantially asspecified.

7. In an automatic or mechanical musical
instrument, the combination of sound-produc-
ing devices, electro-magnets for operating the
“same; electrie circults connected with the mag-
nets, contact-pieces conpected with the cir-
cuits, pneumatic motors foroperating the con-
| tact-pieces, bellows for effecting the operation

120

125

I30
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of the pneumatic motors, an eiectro-magnetic
motortor operating the bellows, a tracker com-
municating with the pneumatic motors, a
music sheet, card, or tablet for controlling the
pneumatic motors, and a wind-motor operated
by the bellows and effecting the travel of the
music-sheet, substantially as specified.

S, In an automatic or mechanieal musiecal
instrument, the combination of sound-produc-
Ing devices, electro-magnets for operating the
same, electric circuits connected with the mag-
nets, contact-pieces connected with the cir-
cuits, pneumatic motors foroperating the con-
tact-pileces, bellows for effecting the operation
of the pneumatic motors, an electro-magnetic
motor for operating the bellows, a regulator
for the electro-magnetic motor, a tracker com-
municating with the pneumatic motors, a
music sheet card, or tablet for eon‘rrolhnn‘the
pneumatic motorf-a and a wind-motor oper dted
by the bellows and effecting the travel of the
music-sheet, substantially as specified. |

412 657

9. In an automatic or mechanical musical
instrument, the combination of sound-produc-
ing devmes, electro-magnets for operating the
same, electric circuits eonnected with the mag-
nets, eonmct—pmoeb connected with the cir-
cuits, pneumatic motors for operating the con-
tact-pieces, bellows for effecting the operation
of the pneumatic motors, an eleetric motor
for operating the bellows, a tracker communi-
cating with the pneumatic motors, a music
Shee_t card, or tablet for controlling the pneu-
matic 111oto,1's a wind-motor operated by the
bellows and e: "fectmﬂ' the travel of the music-
sheet, and a reg ulatmmva,lve for controlling
the wind- motor substa,ntia,lly as specified.

ROBERT W. PAIN,

Witnesses: _
C. R. FERGUSON,
WM. H: ' ROBINSON.
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