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To all whom it may concern:

 Be it known that I, Lewis B. Doyan, of
Elbridge, in the county of Onondaga, in the
State of New York, have invented new and
useful Tmprovements in Motor-Actions for
Self-Playing Musical Instruments, of which |
“the following, taken in connection with the
accompanying drawings, is a full, clear, and"

~ exact description.

10

This invention relates to certain improve-
ments in pneumatic: motor action and 1ts
- governing mechanism for self-playing mu-

~ sical instruments of the class set forth 1n
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my pending application No. 329,692, filed
August 8, 1906, of which my present appli-
cation is a division. In this class of devices

‘2 minus pressure or partial vacuum is main-
tained by a suitable exhausting device 1n
certain parts, of the motor action, and the

operation of the motor pneumatics is de-

pendént upon means for alternately placing

them in communication with the exhaust

device and atmosphere, said -motor pneu-
matics being connected to a suitable driving
shaft for transmitting rotary motion thereto
from which motion may be transmitted to

any mechanism which it may be desired to

- operate, such for instance, as the music-sheet

30

operating mechanism, not necessary to herein -
illustrate or describe as the winding and

 rewinding mechanism for the music- sheet

35
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forms no part of my present invention.

My object is to produce a simple, practi-

cal and highly efficient motor action and 1its

controlling mechanism as a single article of
manufacture adapted to be installed within
the case of a piano or similar instrument to

be used as one of the mechanical units of
what i1s commonly known as an- “inside

player,” without altering or unnecessarily

*

mutilating the case of the ‘instrument, and

for this purpose it is adapted to be attached

by flexible connections to such other parts ot

the player with which it is to. communicate

<o that it may be adjusted more or less with-
out liability of straining or opening any of

the joints or connecting parts. .

50

One of the more specific objects is to con-

trol the operation of a plurality of motor
pneumatics with a less number oi valves Y ) o |
_than has heretofore been employed as it isi A slide valve —12— 1s operable manually

ok

| customary to use one valve for each pneu-
matic, whereas, in my present -invention I
“have sought.to control a plurality of pneu-
‘matics with a single valve. o '

. ‘Another specific object 1s to provide a sim-
| ple and practical means for controlling at =

will, the speed of the motor from maximum
to minimum, and vice versa, so that when

i used in connection with ‘the winding and

rewinding mechanism for the music-sheet

!

:

- condult —9- hat
of a second wind-chest —11— of the motor

matics with increasing,speed. .

ber —3

‘motor action. The valve-chamber -—3

. 6 :

the tempo may be regulated to a nicety, or,

full force of exhausting pneumatics may be

thrown into the motor action to actuate the
same with a -maximum speed during the re-

‘winding of the music-sheet.

& . )

A further, object is to provide means for

cutting out the tempo controlling pneumatic

when 1t is desired to operate the motor pneu-

&

In the drawings—Figure 1 is a front ele-

‘vation of my improved motor action and 1ts
controlling means. Fig. 2 is a sectional view
| taken on Iine 2—2, Fig. 1. Fig. 3 1s an en-
larged vertical sectional view through the .
controlling mechanism for the mgtor action.
Figs. 4, 5, 6, 7 and 8 are sectional views.

taken respectively on-lines 4—4, 55, 6—b,

7—1, and 8—8, Fig. 1.

~ Other objects relating to the specific struc-

ture of the various parts and its controlling
mechanism will be brought out in the fol-
Jlowing description. '
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" The exhaust-device, as —1—, is connected

by a flexible conduit ~~2— to'a valve cham-
38— of a valve-chest —4— constituting
a part of the controlling mechanism for the
in permanent communication through a port
5~ with a tempo governing pneumatic

valved port —7— with a second valve cham-

ber —8— also within the valve-chest ——.

The governing pneumatic —0 therefore
‘embraces both of the ports —5— and —i—

the wind-inducing device and valve chamber
—8—, which latter is connected by a flexible

| action presently described.

which in turn, is conneéted by a

to an exhaust-chamber —10— .
160 -
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and forms a part of the connection between
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‘tension, .as —16—, of the valve-chest
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through the mediam of an actuating rod

—13— across the 1nner end of the port —7

to vary the volume, and incidentally the
power of the actuating air passing there-
through fromn the exhaust-chamber —10—
of the motor action. - o

The governing pneumatic —6

14
side and having its other end adjustably con-
nected by a screw and nut —15— to an ex-

.1_~

This governming pneumatic

6—, together
with the ports —5— and —7

- form an 1in-

direct passage or connection between the

valve chamber —8— and wvalve chamber

S

the exhaust chamber —10— of the motor
action. This indirect passage is always more
or less open, the degree. of opening being
regulated by the valve —12— moving across
the port —7-—, which in turn, regulates in a
measure the action of the pneumatic —G6

agamnst the tension of the spring —14—.
The movable side of this governing pneu-
matic 1s provided with a porous valve —17—
co-acting with the port —5— to further
regulate communication between the valve
chamber —3— and port —7— i the follow-
ing manner: When the valve 12— is full-
open, as shown in Kig. 3, the force of the

~alr tension in the chamber —10— is at its

39

 spring —14

- 40

45

. hecessary.to collapse the pneumatic

00

55

~cut off communication between said exhsust’

60

"h

maximum, although any excess of tension

which may be produced by the wind-indue-

ing device will tend to collapse the govern-
ing pneumatic —6-— against the action of its
) , Wwhich 1n turn, will cause the
porous valve —17— to partially close the
port —5— to temporarily subdue the force
of the increased tension in the motor action,
or until normal tension is restored by the
spring —14— reacting to distend the pneu-
matic ~—6— to its normal position. The ad-
justment of the spring —14—, therefore, de-
termines the degree of pressure or air foree
~6— {o
partially close the valve —17—, but it is cvi-

dent that the same effect may be produced by

partially closing the valve —12——, which re-
duces the force of the actuating air in the
valve chamber —8— and exhaust-chamber
—(—, whale at the same time the full air
tension Ifrom the exhaust device is thrown
into the governing pneumatic tending to col-
lapse the same against the action of the
spring —14— and to automatically move the
valve —17— to the port —5— to partially

device and governing pneumatic, thereby

further subduing the force of air passing
" through the port '

, 7 o

The degree of vacuum in the system is. of
course, variable and would be sufficient at
times to completely collapse the governing

18 c}isl -
tended through the medium of a spring
- attached at one end to its movable

, which latter is connected directly to

-

. pneumatic —6
tracting spring, which would cause the valve
—17— to more positively close the port

900,406

against the action of 1ts re-

the fulerum

5 This, of course, would be objection-
able and 1n order to obviate such conditions
1 interpose additional resistance by provid-
Ing the movable side of the governing pneu-
matic —6— with an auxibiary fulerum bear-
g —18— and adjustable fulerum >—19-
some distance from the hinge, as —20—, of
said movable side of the pneumatic —6
19— being adjustable by
means of a- scrc¢w —21—, '

The bearing —18— 1s secured to the fixed

sidle of and within the pneumatic —6— be-
tween the ports —5— and —7— and the
fulerum —19— and 1ts adjusting screw
—21— are mounted upon the movable side
of said pneumatic substantially midway
between 1ts ends and adapted to engage the
bearing —18-— just before the valve —17—
closes the port —5—, thereby shifting the
fulerum farther from the resistance offered
by the connection of the spring —14— with
the rod —15—, and correspondingly increas-
g the resistance to the closing of the valve
or collapse of the pnenmatic —6— there
being a shight play of the hinged end of the
pneumatic —6— to permit this shifting of
the fulerumi. This assures an open, though
constricted communication between the ports

5>— and —7—, or rather between the ex-
haust device and motor action through the
governing pneumatic and enables the speed
of action of the motors to be more closely
regulated. - |

I have now described the tempo control-
Iing mechanism during the plaving of the
musical selection, but it Is sometimes neces-
sary to operate the motor pneumatics with
an 1ncreased speed requiring the full foree
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or tenston of the exhausting device, as for

mstance, in the rewinding of the musie-sheet,
and for this purpose I provide the partition
between the chambers —3-—— and —8— witly
a connecting port —22— having associated
therewith, a valve —23— adapted to’ be
operated by the primary pneumatic -—24—
also within the valve-chest — ¢ .

- The valve —22— opens into the valve
chamber —8— and is provided with a stop

—26— Tor engaging the upper side of the

chamber —8— and limiting the opening
movement of the valve —92—, the object of
which 1s to control direct communication
between the chambers —3— and —&— and
to establish direct communication hetween
the wind-inducing device and motor action.
This valve —22— is opened by the infiation
of the pneumatic —24-—, which latler oper-
ation 1s controlled at will througel: the 1me-

dium of the valve —26— and port. —920"—
‘that leads from the pneumatic —24— to at-

mosphere so that when the valve —26—.
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medium of a rod —27—, is opened to. un-

admitted to and operates to inflate the pneu-

matic —24—, thereby opening the valve
—23— from 1ts port —22— and establish-

g direct communication between the valve
chambers —3— and —8

The valve ———~22—— remalns open as long as

the port —26’— is opened to atmosphere |
and as soon as. it 1s closed indirect communi-
‘cation *1s- reéstablished throngh the govern-
between the Wmd-m-—

Ing pneuma,tlc -6-

| ~,ducmg device and motor action.

15

20
| ﬂ'overned by the

95

. of minus pressure mamtamed 1n the chﬂm—.

thmugh the conduit |
- of the contmllmﬂ' mechanism and that

It is now evident that the exhaust (:h.lm?
ber —10-— of the motor action is in perma-

nent commiunication v ith the exhaust device
9— and wind-chest

the alr tension 1n sald chamber —10— is

6— and va,lve -——‘?3-——— and that by con-

necting a series’ of motor pneumatlca as
-——30--—-, with the exhaust-c

these pneumaties will be operated W 1th 2
force and speed corresponding to the degree

" ber —10—.

30

One of the dlstmctwe features. of this
motor action is that a plurality of, in this

instance two, motor pneumatms -—30—-—— are

- alternately placed in ‘communication with
" the exhaust chamber —10— and with atmos-

. 39

“phere through the medium of a single valve,

as —32—, of which there are two each con-
trolling the action of a pair of pneumatics

B ——3(}— and for this purpose 1 provide each

xalve —-—-32— with a chamber or channel:

- —33— and also provide the chamber —10—

40

with a pair of separate ports —34—

~each commumca,tmg with 11:s va,lve chamber

45
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6o

. Asqocmted with each of the ports —34—
1s a pair of ports —35— arranged in vertical

alinement wrlth but at 0pp081te sides of the
- exhaust-pert

palr communlc.itmg through qepqrate pas-

sages —36— with the end pneumatics—30—

while the lower ports —35— communicate

through separate passages —37— with the
two intermediate pneumatics —30—.

These
valves are reciprocated back and forth in

suitable. guides —38— by means of rods

89— which are attached at one end to the
‘valves and have their upper ends qttached

to the intermediate Jinks =31l—. ~
The area of. eaaoh valve. is sufﬁment to

~ cover all three'of the ports ‘with Whl(‘h it 1s
- registered, but this ehamber —33— is only
of sufficient area to embrace two adjacent
ports, that is, the middle éxhaust port —34—
.and one or the other of the valve ports —35—
which open to atmosphere when uncovered

by the valve —3%—.

position of the pneumatic

thr ough the |

‘is being inflated by the atmosphere.

two intermediate links —81'—
tance inwardly from the crank-arms to give

The vertlml movement of the valve —32 39—

L 18 subqtantlally equal to the compound verti-
cover the port —26’— atmoépheric air is !

cal Wzdths of the lower and upper ports
“the chambers —33— of said

tion with the exhaust device through the
ports —34— and chamber —10——, and w hen
each valve is removed to 1ts extreme up or

down p@Sltmn 1t embmces‘, the ehhaucst pmt

othel ]Jm:t —35— is open t(} atnwaphele
thereby causing the exhaust and deflation of
one of the pneunﬂtlcﬁ; —30— while the other

valve, theufoxe controls a pair of adjacent
pneumatics, as 1n this instance, one mnter-
mediate and one end p‘leumatlc and the
crank-arms of the shaft —31— for each pair

of- pneumatics are offset the same dmtance at

Each

ol

69

v ‘L].V@S are therefore, always in commumesn-
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dlametrma,lly opposite sides of the axis of :

said shaft, the crank arms of one pair bemg
disposed in a plane at substantially 11n'ht_

angles to that of the other pair so that thoae
to. which the two intermediate pneumatics

are connected are arranged a quarter turn,

“one In advance of the other and the alter-
nate crank-arms are also armntred a quarter
turn one in advance of the other thereby
preventing any possibility of a dead-cen-

ter ” lock, and assuring the starting of the

crank- shaft by the motors from any stop-—
ping position.

"The valve rods —39— are qttachu‘l to the

the desired ve1tlcal movement to the valwﬂs
$0 that when one of these. cmnh arms and its

'corlesl)ondnw valve are in their extreme

85.

9

95

a short dis-

100

Jower positions, as shown n Kig. 8, to con-

nect the lower port with the exhaust devi 1ce,

leaving tlhie upper port open to atmoqphele,
the pnenmatic connected to the lower port 1s

being deﬂated while that connected to the

time the other valve is covering the upper

‘and lower ports so that during the next quUAar-

105

upper port 1s bemﬂ' inflated, during which

110

ter turn of the crank-shaft the first named

valve 1s moved to close both of 1ts upper and

lower ports, and on the next quarter turn
“connects the upper port and its correspond-
1ing poeumatic to the exhaust device and
‘opens the lower port and its corresponding

pneumatic to atmosphere, and on the tlmd
quarter turmd,again closes both the upper ai:d

lower ports, and on the last quarter, returns
| said. valve to ‘the starting position.

This
action 1s the'same for both valves except that

one of the valves is a quarter turn of its
movement in advance of the other.
fore, follows that in one position of the
Lra,nk shaft the two upper ports and their

- corresponding pneumatics are open to atmos-
phere while the twe lower ports and their

b wrre%pondmg pneumatlcs are placed 1n com-

115

120

It there- .

125
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munication with the exhaust device and that | chest including a governor pneumatic for

when the crank-shaft 1s moved a half revolu-

tion the two lower ports and their corre-

‘sponding pneumatics are open to atmosphere,

while the two upper ports and their corre-
sponding pneumatics ‘e connected to the
exhaust device. This association of two at-
mospheric ports for two pneumatics with a
single exhaust port enables me to control a
plmahty of pneumatics with a single valve
and at the same time to obtain a steady action
of the crank-shaft without the liability of
“ dead-center ” lock.

- The operation of my invention will now
be readily understood upon reference to the
foregoing description and the accompanying
drawings, and it will be observed that the
motor action proper and 1ts controlling
mechanism are bult together as & single
mechanical unit to facilitate 1its installation
in the case of a plano or similar instrument
without alteration or unnecessary mutilation
of such case, and 1n order that the operation
may be complete, I have shown the valve
rods —13— and —27— as connected to suit-
able hand levers shown in Fig. 1, whereby
the motor mechanism may be easﬂy control]ed
at the will of the operator.

What I claim i1s:

1. In a motor action for self- playmg mu-
sical instruments, a wind chest- having ex-
haust ports and atmosphere ports, motor
pneumatics communicating with the atmos-
phere ports, means dctuated by the motor
pneumatics for opening and closing the at-

‘mosphere ports and alternately connecting

them with the exhaust port, an exhaust de-
vice, a governor pneumatic forming a part

of a connectmn between the exhaust device

46
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90
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and exhaust port of the wind chest and pro-
vided with a valve for partially cutting off
cmnmummhon as the air tension increases,
and pneumatic means for establishing direct

communication between the exhaust deviece

and wind
pneumatic. .

2. In a motor action for self- playing mu-
blCBLl instruments, a pneumatic motor 111c]ud~
ing a wind chest ah exhaust device, connec-
tions. between the exhaust device and wind
chest including a governor pneumatic form-
ing a part of such connection, and a valve
mounted directly upon the movable side of
the governing pneumatic for reducing the
aIr tensmn n the motor as the air tension in
the pneumatic increases and means including
a primary pneumatic for establishing direct
communication between the exhaust device
~and said wind chest outside of the TOVernor
pneumahc

3. In-a motor action for self-playing mu-
s1cal 1nstruments, a pneumatic motor includ-
ing a wind chest ‘an exhaust device, connec-

chest outside of the governor

tmns bmween the exhaust device and wind |

|
H

regulating the air tension in the motor, said
covernor pneumatic forming a part of the
conmection between the exhaust device, and
pneumatic means for establishing direct
communication between the exhaust deviece
and wind ‘chest, outside of the governcr
pneumatic,

4. In a motor action for self-playing mu-
stcal 1nstrument, an exhaust device, a pneu-
matic motor inciuding a wind chest, 1 gov-
ernor pneumatic for leﬁultttmfr the air ten-
ston in the wind chest, a ,valve chamiber com-
municating with the governor pneumatic
and connected directly o the wind chest, a
valve controlling communication between
the valve chamber and governing pneumatic,
an exhaust chamber connected to the exhaust
device and communicating with said gov-
ernor pneumatic, a valved port comlectnw
the valve chamber with said exhaust cham-
ber, a self-closing valve for said port, and
pneumatlc means for opening said valve to
establish direct communication betw een the
exhaust device and wind chest outside ot the
COVernor pneumatic.

5. A motor action for seli-playing musical
instruments comprising an exhaust; device, a
wind-chest having an “exhaust port and at-
mosphere ports, the exhaust port commnuni-

cating with the exhaust device, pneumatics

“each connected to one of the a{mosphere

ports,.a valve covering the exhaust port and

alternately connectmff the atinosphere port’
‘thereto, means a(,tuated by the motor pneu-

matics for actuating said valve, a governing
pneumatic 1n and for ming a part of the con-
nection between the exhaust device and ox
haust port, and pneumatically oper c‘l-t(-lt.a
means for establishing direct commuuication
between the exhaust device and wind chest.
6. In a motor action for self-playing mu-
sical 1nstruments, an exhaust device, & wind-
chest having atmosphere ports and an inter-

‘mediate exhaust port, the latter communi-

cating with the exhaust dovice, motor pneu-

.matm each communicating v 1t11 one of the
atmOSphere ports,

a valve and actu: ating
means therefor coacting with said ports to
control the action of the motor puenmatics,
a governing pneumatic in the connection be-
tween the exhaust device and wind- chest, a
valve actuated by said governing pnmmatm
to regulate the air tension in the wind-chest,
a valve chamber communicating with the
governing pneumatic and prowdod with a
port havmo‘ direct communication with the
exhaust device outside of said TOVerning

- prieumatic, said valve chamber {.mmmg 3

part of the connection between the oxhaust
device and windmhwt, a valve normally clos-
mg the last narad port, 4 primary pneu-
matic fa @pbmamﬁ the last named valve,
said primary pneumaiic having a pmt
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‘adapted to be opened to atmosphere, and an
additional valve for the last named port
whereby when open the primary pneumatic
1s actuated by the inflowing atmospheric air
to open the second named valve and thereby
establish direct communication between the
exhaust device and wind-chest. .

B

In -lwitﬁess'whereofl have hereunto set my

hand this 21 day of September 1906. o
- - LEWIS B. DOMAN. "'

Witnesses: .~ '

Frep C. CarPENTER,
M. E. Ervrorr,.
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