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To all whom it may CONCErn:

Be 1t known that I, GEorGE P. BP..WD g

(1ly, county, and State of New 101”1& have

‘invented certain new and -useful Improvew

ments in Mechanical Musical App&rmua of
which the following is a specifi.ation suth-
clent to enalle others skilled in the art to

-which the invention appertains.to make and

uge the same.

My invention relates to pneumatm appara-
tus for automatically actuating keys of mu-
sical instruments, sukstantially as set forth
in my con. urrent appli-ation, Serial No.

182,449, filed Novemtier 24, 1903, and con-

Sists, es&:enuall}, in suhstltutmg for the nor-
mal-tension reservolr and connections there-
in described a normal-tension reservoir pro-
vided with mechanism for regulating and

varying such normal tension, sul stantially as

descrited 1n my concurrent &pphr atlon, Se-
rial No. 202,543 filed April 11, 1904, where-
hy certain advant: Ageous results are a,tta,med

‘as hereinafter set forth. |
The 1nvention also includes inc 1dentallv

the specific construction, comlination, and
arrangement. of parts herein’ described and
claimed.

The acc ompa,nymcr drawmg 1S & dmﬂ'ra,m in
sectional elevation of parts essential in carry-
ing. out my inveniion without recard to their

exact relative posiilons in the appar&tus

E K are exhausters of any desired con-
struction, those shown being provided with

pallet- valves opening mnto external chamkbers

¢ ¢, as In My ¢on- urrent applic ation first re-
ferred to herein, mul chambers being con-
nected Ty aduct ¢, Any desired numkber ol
exhausters B E may he uséd in conjun~tion,
each Leme «onnected through the chamkbers

¢ ¢ wWlih ‘..rh{* a-f{oluﬂﬂf11w-rosmv01r A bv

means of a duct ¢, which opens directly into
the & cent uadng-r SErVOIT A.

(¢ is the intermediate-tension chest inter-
posed Letween the normal reservolr and regu-
lator R and a- centuaiing-reservoir A and i ihe
acfion tox or hest H_. This intermediate-
tension chest (r s pariifioned off into three
compar:mentsg g’ g% the central one of which,
g, constifules a variabtle-tension chamber
communicating with the actron-chest Il

through the exhaust-conduit /. A condut
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In the - hamicr ¢ is situaied a diaphragn '

- ¢°, separaing the rest ol the nham or trom

citizen of the United States residing 1n the - the end formed with the opening ¢* into III{‘

atmosphere.  In like manner the ¢ h(llll er ¢~
1s provided with a larger diaphragm ¢*, sepa-
rating the rest of the ¢ hamter from the end
with the aperiure ¢°; but in this case the aper-

ture ¢® 1nstead of opening directly into the

‘ttmosphere communi aies, through the duet
g', with the shunt-¢ ontroller S, opening into
the central chamber s thereof. The pariil-
tions in the mtermednte “hest (¢ are Tormed

‘with valve-seats ¢* g with which engage al-

ternately valves 29" upon the valw—atom I
the latter being also formed with end ahut-
mentse® ¢° Whlch bear against the diaphragms
7 ¢, respectwely

The shunt-contr 01101‘ S 1s formed with a di-
- aphragm-chamber ¢/, in which is situated the

dmphramn §* mterpnscd between the valve-
seat s* and the open end of the air-pressure
du(ts [ and 7; the former connecting with the
air-pressure valve L or other nmnmlh‘*-oper—-
ated air-inlet device and the latter with the
tracker-board T. &' 1s an eqlm]uuw-du“
connecting the Lhaml er ¢* with the dia-
phragm-chamkber s” of the shunt-controller S.
The latter 1s also formed with a seat ¢ and
chamkber §% the latter communi: ating with
the atmosphere through the opening s'. The
valve-stem f carries the two valves /" and f*?
and 1s formed at its lower end with the open
cup-shaped bearing f? for contact with the
diaphragm s®.

The conduit A from the variable-tension

chamber ¢.enters the vacuum-chamber A’ of

the action box or chest H. Said vacuum-
chamber /' communicates, through a series of
ports 2%, with a series of chambers it, each
cmnudent wish and mdividual to one of the
series of key-pnewmnatics K. Kach of said
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chambers A is fmme(l wiih two valve-gseats

h* 13, one, h?, opening to the ltmosphem and
the othey ]z"' throuch the port h* into the
vacuumn- ('lmmhel B, The v qlve-seats 5
arce closed normally by valves p/ oun rods P,
which also carry valves p* for entr-‘wement
with the seats b (}pomnn to the ﬁtmfmpherb

[11 these ﬂhambelq i, between the valve-

' connes is the normal-tension reeulator R

with the chamher ¢/, and in Iike manner the

A~ enfuat inn reservolr A s ¢ -:ume(-'.ted I the
condulii ¢ ’mfh the chamuoer ¢*. |

ats 7® 13, are bl{lldted the openines 4 into

the kev-pneumaties I, The end of each
valve-tod P is formed with an Open. cup-
shaped bearing p* for contact with the dia-
phl acm 13, sttuated m the space % and -
terposed between {he seat 47 and “he air-duct

¢, leading to the tracker-board T, Thevalve-
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rod P 1s supported near its inner extremity | ber s of the shunt-controller S and the cham-
by Lne eross arm or bearine £ and ot ics | bop g* ol the intermediate chest G through
outer extremicy by a rock-lever 2% which | the cqualizing-duet st, As a consequence
alows it to adapt itsell easily and quickly to | the tension in the chamber g being greater
5 motion i eicher direction. Kach kev-pneu- | than in the chambersg.¢’, the said diaphracm 7o
anatic I is connected by a rod £ with an ac- ¢° ou the abutment 2* being larger than the
tuating-lever ¢, by which a particular key of diaphragm ¢*acts and throws the valve-rod
the musical instrument is depressed when- | 1T over umil the valve 4 rests against its seat -
ever its penumatic I is deflated and released g, at the same time withdrawing the valve ¢/

o when said pneumatic K is again inflated un- | from Les seat ¢ thus closing communieation 75
ager the condivions hereinafier set forth, [t between the variable chamber g and the

18 to be understocd that the diaphracms | chamber g, and opening communication be-

shown are formed with bleed-holes or that tween the chamber ¢* and said variable-ex-

provizon s otherwise made forp their re- | haust chamber q. | |

15 iraclion,  The cup-shaped bearings on ihe ! At the end of the accentuation the air- 8o

- end of the valve-sicms are aiso perforated or | pressure valve 1. is released, cutting off at-
tormed to admii of the circulation of ajr. mospheric pressure beneath the diaphragm
- Under normal condiions the music-sheet | ¢ of the shunt-controller >, and thereby low-
A, traveling between the rollers mom, admies | erine the spindle f, seating the valve 7, un-

20 alr to the duct ¢ whenever a pertoration | seating the valve J*and opening communica- 8z
comes mto coincidence with the correspond- | tion betwcen the interior of the controller S

g opening in the tracker-board 1, thereby | and chamber g* througl the medium of the

foreing the diaphragm A5 { orward, opening | duet st thereby equalizing the pressure on

the valve 9 and seating the valve 2% and | both sides of the diaphragm ¢5 Atmos-
ausing the collapse of the preumai e “j}lm‘iupresrﬂure1)eing thuscutoff at thisend of QO
ihe Toree and speed of the downward st roke theintermediate chest G and the tension net-

s wparted by the pnewvatic K to the tralized on opposite sides of the ciaphragm

kev of the musienl inst runient throueh the 7’y the pressure of the'ntmosphere upon the
medimm of the vod 47 and Jever g will oHvi- | diaphracm ¢ throush the port ¢* at the oppo-

e vusly depeud upon {he degree of vacuum or | sitoe end of the chest G effects the retractile ¢s
tension i the vacnum-chamboer 3/ of the [ movement of the valve-rod T and restores the
action-chest Hoand this in turn on the deoree parts to their “normal positions,” so called, as
oF tenston in the variable-tension chamber ¢ | shown in the drawing, with the tension-regu-
of the mtermediate chost (3 Plaving wich- | lator R in nidirect communication with the

35 oul mierference or hand manipulaiion of the exhaust-chamber 2/ in the action-chest 7.
parts, this deeroe of {en<ion will cqual that My normal-tension reculator consists, es-
existing at the fime in the Lenston-reoulal or sentially, of a pneumatie 7, communicating,
I, since  communieation s unobistructed | throneh the conduit ', with the normal-ten-
Chrouch the conduit 1, between said tension- | sion chamber ¢’ in the intermediate chest G

o regulator R oand the variable-tension eham- mulv.;i_i'.hlzlmﬂ.ﬂcﬂntumin}_g‘—ms;erwﬁrAtl'u‘ough 104
ber g, this bhemng the relation of (e paris as | the coudult 2, as heremnbefore imntimated, the
~lown in Lhe rccompanying drawing.  The | essen{ial feature of its use being the interpo-
enston i the chamber % is made areaterthan | sition between said accentuating - reservoir

g 1o cause aceeniua- Fand said normal-tension chamber ¢’ by way

g
r'__;l

100

v the clumbers ¢ and

e

15 o oy the efforts of the performer wivh i he of conduit +* of & throttle-valve actuated by 1o
wasistanee ol the regulator R, it hei o uander- | a pneumatic controlled indirectly by the air-

stood that the exhausters B confinue (o ev. tenston in the exhaust-chamber 4/ of the ac-
haust freely from the reservoir A wiithoat | tion-chest 11, For this reason the particular
cheel, the oxhaust from ehambors 7 and g U form of throttle-valve used is of secondary

so bemg throttled throuel (he roguiator Roin- unportance, and I do not confine mysell to ris

stead of divect, as i3 the exhaust fron the | the identica! construetion and arranvement
chomber o Lo i he reseryoir A of valve and ports, sinee various mecl, anical
[ ] '

Sveelituaiion s accomplished ofthor by an | expedients may  he
GeConi-pertovation o Che muasic-sheo DRSS | resy it
over the mouih of the opening in the {rackop
soard teading (o (he conduit J or by ihe de-
nresHioh of {he AIP-DTeSSUre valve [,, the re-
SWit being the sare i efiher ease in 4 hat a1

15 adiitied underneaih the diaphragm ? n

i . - 3] . 3 _ .
bootae shunt-control]er N, thereby valsing {he
valveestomy 4 amd valve £ aU

substituted with like

1
I

towill heseen that the normal-tension cham- 120
ber ¢” 15 in communication with the interior
ot the pueumatic r through the medium of the
conduit”, while the interior of tle accentuat-
we-chamiber A isin comm unication, throuch

the conduit 02, with the port-chamber ¢ of 12

‘ t A0 admtiine air ) the regnlator R, into which the valyve port or |
through @ he GPENING ST vl ve-sont 57 chini- | nors o opent and throveh which communi-
ber s, mid duct o7 to ihe rear of the diapneazn . cotion i« had with the interior of the pneu-
270 G ihe same thae he valve /My SCace o matie o The available area of this commu-

Gy cutling il cominienion betweenthe ehng . | nication throtueh the valve port or ports et ig [30
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governed by the position of the valve-blade | prescribed degree of tension in the chamber

v, prvotally supported at one extremity. and
connected by alink [ with aslide U, mounted
upon the movable member 7 of the pneu-
matic 7, the slidei.self being controlled manu-
ally or otherwise hy means of a rod 1, con-

in conjunction with an indicator W
It 1s obvious that the thrust of the valve-
blade » with relation to the valve port or

‘ports e* when the movalle member #7 of the

pneumatic ris drawn inward will he
hy the position of the slide T upon said mov-
able member. Thus if the slide is pushed
downward the extent of variable thrust will
be diminished, and vice versa. B

A buffer B is used to stop the valve-hlade

coverned

~when the latter nearly or completelv closes

the port or ports e, a resilient SPring or equiv-
alent device Y being arranged to tend con-
stantly to expand the pneumatic » and force
1ts movable member outward against the re-
sistance of the internal tension.
spring Y or other retractile device tends con-
stantly to retract the valve-blade v away
from the valve port or ports ¢*, while the ex-

ternal atmospheric pressure tends to close

the said port or ports ef, owing to the partia)

vacuum created internally by the exhaust

mechanism acting through said ports. While
I do not restrict myself to a SPring as a means
of retracting the valve-blades », I find the use
of a coiled conical spring such as shown ad-
vantageous 1n that it affords a gradual in-
creasing resistance to the closing of
et as the slide U is lowered. .

Lhe object being to maintain a prescribed
degree of working tension within the normal-
tension chamber ¢’ and exhaust-chamber h,
1t 1s obvious that air admitted to the latter
through the note-sounding pneumatics, be
the same more or less in quantity in a given
tume, should be withdrawn from said wind-
chest immediately and automatically with-
out increasing the working tension above
that desired and prescribed by the operator.
Thus the slide U being set to represent a pre-
scribed degree of tension in the normal-ten-

.s1on chamber ¢, any excess of air admitted
5¢C

from the note-sounding pneumatic into the

exhaust - chamber 7/ and normal - tension |

chamber ¢’ will inflate the pneumatic 7 of the

regulator R and thereby cause the valyve-

blade v to open the port or ports ¢t more or
cess of air, . - | -

My normal-tension-regulating reservoir R
thus practically protects the normal-tension
chamber ¢’ against ah increase of tension
above the normal preseribed by the position
of the slide U, since the cxhausters can only
take through the throttle the excess of air
admitted into the exhaust-chamber A’ from
the note-actuating mechanism. It also acts

less to allow the quick withdrawal of sich ex-

the ports

-

~nected with a bell-crank lever v’ arranged

9" when the said chamber is closed during
accentuaticn, as hereinbeflore deseribed, so
that the norinal tensian may e imm ediately
restored by the shifting of the vaive mech-
anisim upon the refease of the air-valve L.
By my present combination and arrange-
ment of parts Lenable the operator to control,
regulate, and vary by hand the normal or
accoipaniivent tension, a result heretofore
accompiished largely through the exhaust
mechanism by the feet of the operator. I
thus render the control of the apparatus
more direct and simple and facilitate its oper-
ation by learners and unskilled players. At
the same time I simplify and cheapen the
apparatus, since. 1 dispense with the. normal
reservolr and connections described in my
conciirrent application, Serial No. 182 449,
and by substituting my manually-controlled
tension-regulator attain like results and ad-

| vantages,
Thus the |

By my invention it will be seen that T af-
ford meansfor varying the so-called “normal’’
or “‘accompaniment’ tension by hand and
independent of the means for accent ation or
melody, and this is a distinguishing end im-

portant practical feature as compared with

the prior state of the art. |
What I claim as my invention, and deésire
to secure by LetterssPatent, is—
1. In automatic players; the combination
of an action-chest controlling the key-pneu-
matics, a normal-tension regulator and res-
ervolr connected indirectly therewith .and
directly with a high-tension reservoir, ad-
lustable means for prescribing the degree of
tension in said normal-tension regulator and
reservolr together. with said high-tension
reservoir connected directly with the ex-
haust mechanism and- indirectly with said
action-chest, means for opening and closing

connection between said norinal - tension-
Teservolr and said action-chest, and means

for opening and closing connection between

said high-tension reservoir and saifl action-

chest for the purpose set forth.

2. In automatic players, the comhination
of-an action-chest controlling the key-pnou-
matics, a normal-tension regulator and reser-
voIir connected indirectly therewith and di-

- rectly with a high-tension reservoir, adjust-

ahle means {or prescribing the degree of ten-
sion in said normal-tension regulator and res-
ervoir together with said high-tension res-
crvoir connected directly with the exhaust
mechanism and indirectly with said action-
chest and means for simultancously closing
communication hetween said normal-tension
reservolr and said action-chest and opering
communication hetween the latter and said
high-tension reservoir, and vice versa, for the
purpose set forth. '
3. In automatic
an action-chest controlling the key-penu-

players, the combination -
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matics, & normal-tension reservoir connected
indirectly therewith and directly witix a hi_h-
tension reservoir, means for varying end con-
trolling the tension in- said normal-tension
reservoir, said high-tension reservoir con-
nected directly with the exhaust mecihan-
sm and indirectly with the sgid action-
chest, an intermec .ate variable-tension chest
interposed in the conduits between the said
action-chest, valves in said variable-tension
chest arranged to simultaneously close com-
mumnication between one of the said tenson.
rservoirs and the said action-chest and to
open communication between the latter and
the other tension-reservoir, and vice versa,
and means for operating said valves for tie
purpose described. |

4. In automatic players, the combination

~of an action-chest controlline the key-pneu-

matics, & normal-tension 1‘@;;1?1&1301’ connectedd
indirectly therewith and directly with a high-
tension reservoir, means for varying and con-
trolling the tension in said normal resSCrvoir,
said high-tension reservoir connecte:d i
rectly with the exhaust mechanism and 1ni-

rectly with the said action-chest, a variable-
tension ‘chest formed with three cnambay
the central one of which is connected witfi

said action-chest, and the end chambers of
which are connected respectively with the
sail normal-tension regulator and the high-

ber arranged to alternately open and close
communication between 1t and said en

chambers, and means for actuating said
valves. |

tension reservoir, valves in said middle cham-

5. In automatic players, the combmation”

of an action-chest controlling the key-pneu-

matics, a normal-tension reculator conssting

of a pneumatic Inairectly connected with
sald action-chest and formed with s« port-
chamber connecting directly with s high-
tension reservoir, and an adjustable valve

in said pneumatic arranged to control com.

munication between it and the said port-
chamber, sald high-tension reservoir © con-
nected directly with the exhaust mecinanisim
and idirectly with said action-chest, means
tor opening and closing communication be-
tween said normal-tension regulator and said
action-chest, and means for opening and clos-
e communication between sqd high-ten-
sion reservoir and sald action-chest, for the
purpose described. f

6. In-automatic plavers, the combination
of an action-chest controlling the key-pnen-
matices, 3 normal-tension regulator cons.sting
of 2 pneumatic mehrectly  conmected with

said action-chest and forimesd with & port-

chamber connecting direct!y with a high-ten- ;

8101 reservoir and an adjustable valve in said
pueumatic arranged to control commumnies.
tion between it and the =uid port-chiamber,
means for controlling sai! adjustable valve

- e o Lg— .

|
|
|
.4
|
|

manually, said high-tension reservoir con. |

nected directly with the exhaust mechanism
and indirect!ly with said action-cliest, means
tor opening and closmg commaunication be-
tweei sacd normal-tension reservoir and said
action-cnest, and means ror opening and clos-
g communication between said high-ten-
SLOIL TeSeIvoir and saicl action-chest, for the
purpose cescribed.

7. In automatic players, an action-chest,

an accentuating-reservoir connected with
sald action-chest, an interposed valved chest
in said conneciion, an automatic variable-
pneumatic-tension regulator in addition to
and connected with said reservoir and em.
bodying a pneumatic and a slide-valve with.
i said pneumatic, said regulator being also
connected with said action-chest through
sald valved chest, and means for exhausting
the air from said reservoir. -

8. In automatic piano-players the combi-
nation of an action-chest, an accentuating-
reservolir, a variable-tension regulator con-
trolling automatically said desired tensions,
means for setting the same at any desired
tension while in operation, exhavsters for
said regulator and reservoir ahd means for
cutting off communication between the var,
able-tension regulator and action-chest arl
simultanequsly putting the reservoir in com.
munication with said action-chest.

9. In automatic prano-players, the combi-
nation of an action-chest, means therein for
controlling a plurality of power-pneumatics,
an accentuating-reservoir, a variahlo-tension
regulator controlling automatically the de-
sired tensions, means for setting the same at
any desired tension while in operation, ex-
hausters for said regulator and reservolr,
shunt-controller and cooperating means for
cutting off communication Letweon the var,.
able-tension regulator and action-chest and
simultancously putiing the reservoir i1y com-
munication with said action-chest whereby
the action-chest is conneetible with (he ex-
hauster direet or with ihe regulator so that
one is cul off when the other is Ol

10. In automatic piano-players, the com-
hination of

*

es, an vecentuaiing-reservoir, o varinhloo

“tension regulalor controlling automaticalls

the desired tensions, means for seltime the
same at any desired tension while in ‘opera-
tton, exhausiers for said regulator and reser-
vorr, pneumaiicallv-actuated moenns [or enut-
ting ol communicaiion hetween the varialh]e-
tension reoulnior andd pefton-chest and s
muttancoisdy putiing the resemvoir in Com-
munication wiih satd action-chest

L1 In aatomatic prano-plavers, the con-
bimatien of an action-chest. neans therein
for controlling a plurality of power-pneumat-
LS A1 BCCeN I TNo-1esor or, a varmblo-{en-
ston reculator controllinge autonutieatl {he
desired tensions, moenns for sot g nge the same

an action-chest, means thorein
1 Yor controlling a plurality of power-pneunmat-
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at any desired tension while in operation, ex-
hausters -for said regulator and reservoir,
manually-actuated means for cutting off
commmunication between the variable -ten-

sion regulator and action-chest and simul-

taneously putting the reservoir in communi-
eation with said action-chest. -~
12. In an automatic piano-player, the com-
bination with an action-chest containing
means: for controlling a plurality of power-

pneumatics, a variable -tension regulator,

- ’ . . ?
said regulator embodying means for expand-

g said regulator and also mechanism

adapted to control communication between
~said regulator and the exhaust means, said
mechanism being actuated by the contrac-

tionn and expansion of the regulator, an ac-
centuating-reservoir, a shunt-controller and

means Interposed between said controller and
reservoir and regulator for cutting off com-

munication between the variable-tension

regulator and action-chest and simulta-

neously putting the reservoir in communi-
cation with said action-chest. A
. 13. In automatic piane-players, the com-
bination of an action-chest containing means

—— ————— - —— ——

[ pu————

__.5

for. canti*oljling a "plﬁra.lity__ of power-pneu%

niatics, a varable-tension regulator, means

for exhausting ~air from said regulator, s

shunt-controller controlled automatically or
by hand for controlling communication be-
tween said action-chest and said regulator,
an accentuating-reservoir, and .means for

- cutting off communication between thie vari-

Sl . mas . —

- ——

munication wit

able-tension regulator and action-chest and
simultaneously putting the. reservoir in com-
E'sa—id action-chest.

14.- In automatic musical instruments, the
combination of an action-chest, an accentu-
ating-reservoir! connected with said action-

chest, a variable-tension regulator, means

situated between said action-chest and regu-
lator for cutting off communication between

said regulator and the action-chest and si-
multaneously putting the reservoir into com-

munication with the action-chest, said con-

trolling means being controlled automatic-
ally or ‘by hand, and means for -exhausting

air from said reservoir and regulator.
Witnesses: =

D. W. GARDNER,

Gro. Wum. MrsTr,
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