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musical sounds. Figs. 5 and, -6 m‘*pz‘egenﬁ
{hfrm ent forms  of pnetimaties from those
u’l{"ﬁ’fﬂ !Il ﬁ t:' ,i

work in fthe upper part of

(e

)

-sheet .which is

.G'Lmd-uommllmw Lwﬂ’ﬂ)(‘-w of the musical
'mtf‘umem n {‘*omunt*bmn with thh the
apparatis 1s to be used of varying degrees of
foree for giving loud or soft notes ]}3* ¢
StI‘?lTﬂEﬁl‘t emﬂ' omeratoed.,
The wmvention mmig‘tq in certai
iar combinsations OT arcancemonts

the 1n-

jizztlc {1~
of pﬂr*&;,

Uf&cm;—‘r}o&lﬁ and portions of a mﬂ‘if}mtw
passed over the top .of the

tracker-board for the purpose of producing

K rmm senibs o St 1L&LA.. g of framme-
I24

are 1UIﬁ1£(

tne two aJQ""‘“eapmdmwh—-‘a.. aﬂg s chambers
Aa, from which t,u.x alr 35 exhausied by any
anitable 1 *‘fma,m_., such & SGCLION-PLIUD Op-

..-.:a":‘ B bﬂuwﬂmaﬂ*‘f a¢ hereinafter deseribed, and
set forth in the claims. o o
inthe aceompanying drawings which ; ep—
resent o “’ne{:}miji;; i f“ﬂ"li}(}{h”ﬂf-“ INY.inves
mn,, wgure 1 1s a vertical section. Fie. 21s
a horizontal cross-section taken on the Hne
;zf: e, Fig, 1. iz 3 s a uerumlfm secetlon
fawen on a lower plane on the line &' 9 O 517‘1@:
4. g, :__._. is o plan view of a nortion of the

L .

them tﬁ(‘ (132 ‘ﬂﬂ

¢, placed in the exhaust-chambers A g, This
tracker-hoard is to Be controlled by Meaus of
valves, kKeys, or perforationg in & sheet of
paper v, wi hich is movea along over its top,

AT v} icn sheet of paper 18 pmwded with

ations of different widths and lengths,
~1‘£11Tw to the f*haracber and iength of the
3 1o be sounded. The tubes X2 22 con-
v tieir otiter ende x1th the passages N,
n the walls of the casing 11 and Whlch
"{"“'“Sz‘i&{%‘“ mnf‘nvxncm dlrecth" with the
cummatics U e, corlespendmg to each one of
tubes.  Communi catmﬂ with each of
hese pussagos N from the chambers A ¢ S §
small aperture B e, through which the air
from the passaces and the pnmmmt]cs U cis
exhausted by *Jw vacuum maintained in said
chambers for the pur pose of insuring that the
pueumaties will remain closed until gir'is ad-
mitted to them thi ough their co ?eapﬁﬂdmg
openings in the trﬂ{,_ﬁ.{‘[\—hﬂd:ul.f 50 Soun as
aar is admitted {he pneumaties . ¢ ‘expand
"'I}W'Eﬁ"ul'&" for 1t
COLT mmmlmﬂ' valve mechanismsand s,hmur*h
ragm which oper ates the cor-
'{?]ltl“'-t ~Stern,

4 ""g,l.."--

UL

[

TORPOT JHG

-‘

j-.l._}. .i JL].T

-

m.mﬂ a’:hammer A 1s placed hoxi-

e purpose of npm‘atmﬂ' their
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Co bl wienn i3 mag coneei: | erated by the feet, 8 spring mechanic 11, OF 8 *15

- o it i:i OWTL t 1t i} Array H F’>L1~41‘*‘*r' a l other means that may be preferred, Int
citizen of the United States of Aoner .,.i_,u. anfl | lower portion of the same casing I{ is &1‘1‘&1‘1@9&

a resident of f“‘.‘z,tt stield, in the county of Berk- | a sories of chambers BB co rresponnding to the 6o
shire and State of Masza "a__zll’ilﬂﬂ-i;;-:ﬁ; nave in-  notes of the seale, and in which chambers are
vented cevtain new and useful Improvenients nieced the dispiragnms b, en i one of whiech iy

in Automatis lﬁi'm“:.fitm v tor Plaving Mo :;:if:':ﬂi | ironerative eny agerhent with s thrust-stem i
Instraments; of w nich the following is o {ull, foroperating a plang or orgran kev or valve or
Cclear, and exach doges criptiom. operaling 0¥ leverage on o hammier to strike 6 5

My invention relates to improvements in | a beil. These thrust-stems may either be of

the ¢lass of puetmatio :}*m,t':xbi‘:;g rechanisin | bhe constraction :i}.e?“{-z shown or any other
tor automatwally or mechanicaliv operating | that may be proferred and by the T‘Iblﬂﬂ' and
th; Keys oI pianos or organs or for operating Taiting of tha :li;;zpii AZINS o oherate ui“'r:‘* Keys
tie ﬁiUﬂ{{—ﬂ'm.iimlmg doviees of chlring | of a mousical insirument or Uth-ﬂ"' nechanisey yo
or ell-tinging ov other nrusieal mstruments, | engaged theredy  or  ¢oi nnected to them.
and has for its objects to }3(‘ w's:;‘ie. o cerbain | These chambers B and their i:'ifi_z‘tph“ﬂﬂ?ﬂs b
particular and mmproved manner o dupli- | are arTADgeC 10 wo tiers and :ﬂ’*i.l’"fi.d_eii_ into
eabed SL.:s:‘i-:::S of mechanisms o 3}':};}:1.—"‘:—&?“,13 0y | two sels, one of the sers being arvanged over |
Heans 0f which may b changod the pren~ | the ldack kevs and the other over the Wilts 45
miable mbensity in g series of dudts and by the | kuvs of a }‘t“:'LEH.‘H.! mstrasent, snd each cham-
ﬂ;ge‘ﬂ{:}' of wiiich may be produced or carried | ber has o pinrannieating therswith the chan-
aiong the air and the aceutape: nment of a | nel A, ¢ u_ﬂtﬂn 11,1'1? Ve iis il’ﬂ;phmgm 0, and the
musieal production snd by which accontua- passege N befow its diaphragm.

tion oF variationsof the air or the pecompant- | L?mﬂ the top of *i:-fr;.e m)pmmm:is placedthe So
nient may. be produced and to provide im- | tracker-board 42, wiieh has two ad; jacent or
'pifm?'ﬂﬂ Means m the apparatas m’lc—i‘{ft‘: ¥ may | grouped openings & z {ov ﬁug}r ﬂote in the

be determived and produced, as required, ! m:ﬂe} and from which Openngs tend the
thrusts or hlows of the ;a"utg- of he appara- ? pes X* 2* in opposite diree wms-; AN COm-
tus which directly operate upon the kevs or | innnicate with corresponding pneumatics & 8
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zontally a single chamber or channel F,
which is open through the port Q to the at-
mosphere, and which chamber ¥ communi-
‘cates, thropgh a series of ports R, with a se-
¢ ries of chambers S, corresponding to the
" notes of the scale, each of which chambers S
. has g port T through its side for communica-
tion with the exhaust-chamber A. These
chambers F S extend horizontally through
~ to the exhaust-chamber A, and extending hori-
- zontally a{ right angles through the cham-
~ bers F and each ¢hamber S V 1s a valve-rod

U, which carries the valve O in each cham-

~ ber V, the valve O’ for cach port R, and the
15 valve O? for each port T. F?
. communicates, through the channel 2, with 2
chaember B above the diaphragm b, so that
 when the port R is normally ' closed the air in
the chambers B and the channels /i 1s ex-

2a hausted by the suction in the chamber A and

the diaphragms raise. At the same time
that the port T is closed by its valve O the

“corresponding port R in the opposite side of-

the chamber S is opened by its valve O/,
cansed by the endwise movement of the rod
U, and then air passes from the chamber ¥
through-the pory R into the chamber S5 and
through the channel & into upper portion of
~ the chamber B, for the purpose of establish-

30 ing an atmospheric pressure above and 1n-
- suring the depression of the diaphragm & and
- cotesponding thrust-stem M to operate the

musical instrument being played. 'The out-
ward endwise or return movement. of the
valve-rod U is caused by the spring J placed

~in the chamber V, and which spring keeps
‘the valves O O’ normally closed and the
valve: C? normally open and at the same

40" time assists in.the closing of its correspond-
- ing pneumatic C; but when-the said pneu-
- ‘matic C is inflated the pressure of the pneu-

matic against the outer end of the rod U over-
- comes the pressure of the spring J and closes |

45 valve O? and opens valves O O/, _
"7 "The chamber A-is divided by the vertical
~partition W, so as to form a series of subdi-
" vided chambers V, which are placed side by
" side and separated from each other by the
so partitions "Z. Through the outer side of
- each chamber V is a port Y, through which

valve-rod U passes, and which port is nor-
~ mally closed by the valve O. Aslong as the
. valves O are closed there 1s no suction or ex-
haustion in the air-chambers V.and through

5;- them from the channels N” and the spaces be-
- Jow the diaphragms. When the valve-rods
U are-foreed enfwise
~pneumatices’ €, their valves O uncover the
60 ports Y, and,then the suction is exerted from
" the chamber- A upon the chamber or charr-

. Pers V and through the channels N’ upon the

- ‘chambers ‘B underneath the diaphragms b.
. The innér ends’ of the valve-rods U form

bs valves

ach chamber S

corresponding key,; valve, or lever of the.

by their corresponding

|

830,880

through the down-passages 1 of which pas-
sages there is one for each note of the scal

“and which passages are normally open to the

atmosphere. Itis only when the correspond-
ing pneumatic C for one of the valve-rods is
expanded and the rod is forced endwise
against the pressure of its spring J that the
corresponding air-passage 11s closed. Atthe

70

same time that the valve i closes the passage -

1 the valve O? closes the port T and prevents

‘any suction above the top of the diaphragm

permits the air to pass

b; and the valve O’ pe
anicd channel A above the

through the port R
diaphragm. | * . .

When the pneumatic C collapses, as 1n-
sured by the closing of the communication
with the outer air at the tracker-board, and

the spring J returns the valve-rod and valves

75

8o

to their normal positions, suction is exerted .

from chamber A through the chambers S and

85'

channel & above the dia({)hrafg’m b, and. then -

the diaphragniis. raisec
action or recovery is quick.  The suction-
chamber a, constructed in the opposite side
of the casing of the apparatus from the cham-

and its responsive

Qo

ber A, is divided vertically by the partition 2, -

and the space upon the inner side of this par-

tition 2 is divided into chambers 3, which |

correspond toeachnotein thescale, by aseries
of partitions 4. Through the partition 2
there is formed a port 5, corresponding to

each chamber 3, and for each chamber 3

there is a corresponding valve-rod 6, carrying
the valve o and a pneumatic ¢. Upon the
inner end of each valve-rod, which 18 sup-

ported in its endwise movements by suit-
‘able bearings 7, is placed a spring 7, which

holds the valvé o normally against its port 5,
so that no suction can-take place from the
chamber a through the passage N’ and against
the corresponding diaphragm in the chamber
B until one or more of the pneumatics ¢ are
expanded by the admission of air through
their corresponding tubes 2*, and then the ex-
pansion of .any one of such pneumatics ¢
causes its rod 6 to move endwise and unseat
its valve 0. When avalve o is opened, which
in this apparatus, as shown, is enly to be
done concurrently with the expansion ot;a
pneumatic C corresponding to the samenote

richtward projection of the valve-carrying
rod U, which establishes the conditions for
suction action by chamber A for exhausting

‘the air from under the corresponding dia~

phragm b and which then closes the air-pas-
sage 1, the suction takes place through the
chamber @ and through a passage N, leading
to underneath the diaphragm, to act as an

auxiliaryto the suction-chamber A, assisting’

in the exhaustion of the air from thereunder.
" Leading from near the bottom of each cor-
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in the left-hand chamber A and with the

i
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responding or paired chamber V and 3 are

short passages 9, which connect with one of

“a

G, which prevent the passages of air | the vertical passages N/, through which suc- 130
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- indivi

in-common to two

vided with paired
each group corresponding
seale, 8 pneumatic in each suction-chamber,
_. 311&1 to each. note, 1n Qommunication-ﬂ.

~ with a respective tracker-board opening and-

P

4. In'an automatic -meéhmiSm.fbr playing ]

a musical instrument, two suction-champers
sets of individual valve-

‘operating mechanism, g tracker-board, pro-
or grouped sets of openings:

to one note in the

having by a restricted opening a communica-

tjon with 1ts suction-chamber, an individual

- diaphragm-chamber corresponding to a given
~note and diaphragm, an individual duct
adapted to have through valved openings

. chamberswith the diaphragm-

communications from both of said suction-

chamber; indi-

 vidual valves, controiing sominunication be-

twee

20

diaphragm.

ing a musical _ | .
_sounding tHrust members, and diaphragmsin
30

ated thereby,
varying the freedom of

~+ thrust member, O

both suction-chambers and said indi-

vidugal duct, which valves are in relation to

their corresponding pneumatics to. be ‘oper-
to open such valves, means for .

communication be-
tween the suction-chambers and said ducts, a
erated by the diaphragm,
and. means for effecting the recovery of the
£ In a mechanism for automatically play-
instrument, a ‘series of note-

chambers therefor, controlling said members

-

" a duct leading to each diaphragm-chamber,

35

-

_ pneu'ma,tic.-_a,ppar:a;tus'-mmpmsmg a chamber,
~ with walved passe

es cominunicating

said ducts, a secondary champel
communication with said ‘duncts,: and auto-
matic means for opening communication be-

tween the primary chamber: and said duects,

 and concurrently therewith, as required, com-

40O

59

munication between, the secondary chamber

ond said ducts, for the purpose set forth,

6. In an automatic mechanism for playing
a musical instrument, & common, suction-

chamber, a tracker-board: provided with an

opening corresponding to sach note in the

note- in -communication

. scale, and a pneumatic individual to each
with a respective
tracker-board opening and haying by & re-
stricted opening a communication with the

 guetion-chamber, an individua:l'.diaphrafm.—r ,
uct | note operate

chamber and diaphragm, an individual.

having by a valved opening a communication

from the suction-chamber to the diaphragm-

. 55
50

.55

‘chamber, an. individual

valve, controlling

communication between the suction-cham-

ber and said duct, which valve is 1n relation
tpits corresponding pneumatic to be operated |:
thereby, to open such valve, means for clos-.
a, thrust member, operated by
the diaphragm, an individual channel or way

ing the valve,

leading to the diaphragm-chamber at the op-
posite side of the diaphragm from the en-
trance of said duct, and having ports which
communicate both with the suction-chamber
and the outer air and valves concurrently op-

erated by the corresponding individual pneu-

witlh
ary chamber having a)so.

controlling said valves

municating
‘der the diaphragm therein,
vidual channels or chambers
‘the diaphragm-chambers" above .

ms, 3 valve-stem U for each -~ -
ective one of said:
having the valves O, Q' and
'Ot for simultaneously opening port Y, and
‘closing chamber S from the suction-chamber,
| air-chambper E, and-

g misical

l,

830,880

"

matic for. closing communication

sald way and the Suctlon_-@hﬁmb er, opening it -

to the air, and for reversing said relations, for.

the purpose set forth., . -

7. Tn an automatic meéhﬂﬂm fﬁr..pl&j@g

*

‘chamber, a f‘umg}k_(—}r:—boa;:dproﬁ_ded with & se-

ries of paired opﬁnmgs..e@ch-.palr"corrﬁspond;-
‘ing to a note in the scale, and a.pneumatic n- -
. Tespective tracker-beard opehing and hav-"
ing

dividual to eachnote communication with

by a restricted opening & communication
with the suction-chamber, an individual dia-

~ phra gm_eh&mbercorrespondmg toeach note,

and.diaphragm therein, an individual duct
having by a valved opening

tion with

said duct, which valveisin relation to'1ts.cor-

8 communlea-
the suction and diaphragm:cham-

bers, an individual valve, controlling commu- |
nication between . the suction:chamber an:

for cloging the

a musical instrument, & comimon suctlon- - .

8¢

85
responding pneumatic tobe operated thereby,
‘to open such valve, means

valve, a thrust:member, operated by, the dig- -

phragm, and 2 secondary common

‘chamber having respective communicatlons
with the above ducts, valves for opening gnd-.
such communications; pneumatics,
for regulating the

95

closing

tracker-board, and means

degree of freedom of commul ication between
‘said ducts and said suction-chambers.

suetion-

go

8. Ina pneu‘m‘atic mechanism. for PI&}‘"lﬂg f

o musical instrument

the combination with a. .

tracker-board having individual note-aper-.::

tures, & common suction-chamber A, & com-.
mon air-chamber ¥ inclosed within the sue-. -
tion - chaniber & series of individual. dig-

B corresponding.to indi-

phragm-chambers ! |
. _

vidual notes, a series

suction-chamber which have - connections
~and re- .

with the tracker-board op enings,
strictedly

‘h‘\.

ing with
their diaphra
] by a res
pneumatics and

and opening i to the

self-retracting means for the valve-stem.. - T

100

pneumatics: in said .

.
LR |

with the suction-chamber, . the,.
series of individual channels V having ports .~
Y opening to the suetion-chamber, and com- "
with a diaphragm-chamber un-
the serial indi-
S, 00mmunimt- i

110 .

I1C
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"9, In an automatic mechanism for playing -

instrument, the combination with

- ',-I‘-u,“ L e ;:.

“an apertured tracker-board, a common suc--.

tion-chanber, aseries of_,dia;p_hra;gm{-chamb.ers-‘ T

therein, a.

il r

B with diaphragms

series of ipdi-

vidual ducts leading to the -chambers B.be- .

low the diaphragms

theréin, and conneching-

channels 'V having ports opening to the suc-

tion-chamber, & common, air-chambet ¥,

ports openiug t0

130
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both the common suction and air chanibers,

passages A leading from the chambers § to

the chambers B above the diaphragms, a.

series of pneumetics in communication with
the tracker-board apertures and restrictedly

with the suction-chambér, avalve-stem actu-
“ated by the pneumatics having the valves.

U O end O operative on the expansion of
their corresponding pneumatic o open

chsnnel V to the suction - chamber and &

chamber S to the air-chamber closing the lat-
ter from the suctjon-chamber and a series of
passages ( communicating from the outer air
to below the diaphragm, and a valve oper-

ated by the pneumatic to close said air-pas-

sage when the lower portion of chamber B is

M communication with the suction-chamber.

10. 1In a device of the character described,

- the combination of mechanismfor striking the

theme-notes and the accompaniment-notes
distinctly as such, independently of the rela-
tive position of said notes in the musical

- scale, and means, controllable at will, while
the device is in action, for gradually chang-

S s sl e e -

P

ing the expression of said theme-notesas a

whole independently of said accompaniment-

noves, so'as to give the operator complete

control at ali times over the volume of sound
of said theme-notes independently of their

relative position in the musical scale.
11. ‘In a device of the character described,

| the combination of means for selectively
striking the accented notes and the un-
accenfed notes distinctively as such, inde-.

pendently of the relative positions of said

notes in the musical scale, and separate mech-
~anisms, controllable at will during the oper-

ation of the device, for gradually changing
the expression of said accented notes as a
whole and of said unaccented notes as g

whole, ‘independently of said relative posi-.

trons of said notes in said musical scale.

Signed by me at Springfield, Ma,ss&(%hu'—'

setts, this 28th day of March, 1900. =
o - ALLAN E. OLNEY.
- Witnesses: ‘ | S
Wa. 5. BeLrows,

- JULIus D. GARFIELD. -
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