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0 all whom it may concern:

Be it known that I, GEorGE P. Brany, a
citizen of the United States residing n the
(ity, county, and State of New lorl\, have
invented certain new and -useful Improve-
ments in Mechanical Musical Appar‘uus of
which the following is a specifi.ation sufli-
cient to enalle others skilled in the art to
which the invention appertains.to make and
use the same. _

My invention relates to pneumatic appara-
tus for automatically actuating keys of mu-
sical instruments, substantially as set forth
in my con: urrent applic ation, ‘%enal No.
182,449, filed Novemuer 24, 1903 "and con-
sists, essentlally, in suhsututmg for the_nor-
mal-tension reservoir and connections there-
in described a normal-tension reservoir pro-
vided with mechanism for regulating and
varying such normal tension, sul stantiaily as
descrited in my concurrent application, Se-
rial No. 202,543, filed April 11, 1904, where-
Ly certain advantageous results are attained,
as hereinafter set forth.

The invention also includes mfldentallv
the specific construction, com}ination, and
arrangement of parts herein described and
claimed. .

"The accompanying drawing is a diagram in
sectional elevation of parts essential in carry-
ing out my invention without regard to their
exact relaiive positions in the apparatus.

E E are exhausters of any desired con-
struction, those shown being provided with
pallet V&lves opening into exfernal chambters
e e, as in my con-urrent applic ation first re-
ferred to her rein, said chamkbers being con-
nected Ty a duct ¢ Any desired numter of
e\haustm‘s E E may he used in conjun-tion,

sach Leing «onnected through the chambers
e e with the as entuating-reservoir A Ly
means of a duct ¢, which opens directly into
the a.ceniuating-reservoir A.

(¢ is the intermediate-tension chest inter-
posed between the normal reservoir and regu-
Iator R and a7 centfuaiing-reservoir A and the
action box or chest I This intermediate-
tension «hest (r is parl
comparimentsg ¢’ g% the central one of which,
g, constitules a varialle-tension chamber
communicating with the action-chest II
through the exhaust-conduit b, A conduit

’

P

a -+ enfuad mo reservoir A is connected By the !
conduit ¢ wnth the chamber ¢

itioned T into three :

In the - hamber ¢ is situaied a (lldplll‘{l(’lll
9°, separaring the rest of the chamier from
the end formed with the opening. ¢* into the
atmospherc. Inlike manner the chamier ¢g*
is provided with a larger diaphragm ¢°, sepa-
raiing the rest of the champer from the end
with the aperture g¥; but in this case the aper-
ture ¢® instead of opening directly into the
atmosphere communi aies, through the duct
¢", with the shunt-controller S, opemntr into
the central chamber s thereof. ~The parti-
tions in the intermediate chest G are formed
with valve-seats ¢* g with which engage al-
ternately valves 4:2" upon the valve stem I,
the latter being also formed with end ah ut.
ments ¢* 4%, which bear against the diaphragms
7 ¢, respe(/twely

"The shunt-controller S is formed with a di-
aphragm-chamler ¢/ in Whl\rll is situated the
diaphragm §? interposed h e‘i\\'een the valve-
seat s* and the open end of the air-pressure
dunts L and j; the former connecting with the
air-pressure valve L or other nmmmlly—oper—
ated air-inlet device and the latter with the
tracker-board T. s' is an equalizing-duct
conneciing the chaml er ¢* with the dia-
phragm-chamber s’ of the shunt-controller S.
The latter is also formed with a seat ¢ and
chamber ¢ thé latter communi: ating with
the atmosphere through the opening . The
valve-stem f carries the two valves f"and 1*
and is formed at its lower end with the open
cup-shaped bearing f* for contact with the
diaphragm s

The conduit % from the variable-tension
chamber ¢g.enters the vacuum-chamber 2’ of
the action box or chest H. Said vacuum-
chamber &/ communicates, through a series of
ports h*, with a series of chambers A4, each
coincident wich and individual to one of the
series of key-pneumalics K. Each of said
chambers A* is formed with two valve-seats
h* k¥, one, k%, opening to the atmosphere, and
the other, /1~ through the port A* into the
vacumm-chamber A. The ¥ ‘1lw -seats  h?

are closed normally by valves p’ on rods P,
which also carry valves p* for eng: zgement
with the seats k%, opening to the atmosphere.
In these chambers %%, between the valve-
seats I* I?, are situated the openings L into
the key-pneumatics K. The end of each

3

D valve-rod P is formed with an open cup-

connes ts the norma] tension regulator R is
with the chamher¢’, and in like manner the |

haped bearing p* for contact with the dia-
phrlum 3, situated i in the space 1% and in-
 terposed Detween the seat £* and the air-duct
t, leading to the tracker-hoard 1. Thevalve-
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rod I is supported near its inner extremity
by the cross wrm or bearing /7 and uf ics
outer extremity by a rock-lever 7%, which
allows it to adapt iwself casily and uickly to
motion in eicher direction. Hach key-pnen-

anatie I s connected by a rod & with an ac-

tuating-lever ¢, by which a particular key of
the musical nstrament is depressed when-
ever its penumatic K is deflated and released
when said pnevmatic K iy again wilated un-
der the condidons hereinafior set forth, 1t
Is to be understocd that the diaphragms
shown are formed with bleed-holes or that
izion Js otherwise made for their ro-
traction. The cup-shaped hearings on ihe

valve-stems are also perforated or

end of the
formed to admit. of the circulation of air.

Under normal condiions the music-shect
M, traveling between the rollers o, adimics
air to the duct ¢ whenever a perforation
comes into colneidence with the coriespond-
ing opening in the tracker-hoard T, thereby
forcing the diaphragm #° forward, opening
the valve » and seating the valve 2 and
ausing the collapse of the pheumatic I
The Toree and speed of the downward stroko
thas imparted by the pnewmatic K to the
key of the musiceal ins(rument through the
medinng of the vod &7 and lever g will ohvi-
custy depeud upon the degree of vacuum or
tension i the vacnum-chamber 3/ of the
aetion-chesi T and this in turn on the degree
of tension in the variable-tension chamber 7
of the intermedinte chest (i Playing wich-
oul interference or hand manipulaiion of the
paris, this degree of tension will equal that
existing at the time in the tension-regulator
R, xince communieation is unobsiructed
through the conduit ), betwoen sajd tension-
vegulator R and the variable-tension ehan-
ber g, this being the relation of {he puris as
shown in the aceompanying drawing,  The
tension in the chamber g¥is madegreaterthan
in the chambers ¢ and g to cause necent .
fion by the efforts of the performer wich he

istanee of the rogulator 11, it being undoer-
stood that the exhinusters I confinne (o ox-
haust freely from the reservoir A withoul
cheek, the exhaust from ehambors 9" and g
being throttled throush the regulator R oin-
stead of divect, as is the exhaust from the
chamber \

[0

it

7o i he peservoir A

eltuation is aceanplished eithor by an
sreent-periovation in che music-sheo DRSS
over the mouth of the opening in the {rackoer.
board lewding (o (he conduit J or by ihe de-

i of the aiv-pressure valve L, the ve-
sult being the sume in eiiher ease in that air

SE

13 adimivied underneath {he diaphragm «* [n

the shunt-controller 8, thereby raising (he
valveston f and valve A admitiing air
through the spening &, vilve-sont 5%, ek
ber s, mnd duct 47 (o Hhe rear of the diaphea,
o A the sanie thae she vadve /% s seaie 1,
cutting=s{ cemimmicatinn betwoeon (he char -

a
&

= 847,805

ber s of the shunt-controller S and the cham-
ber ¢* of the intermediate chest G through
the cqualizing-duct s, As a consequence
the tension in the chamber g2 being greater
thanin the chambersg.¢’, the said diaphragm
9> on the abutment * being larger than the
diaphragm ¢*acts and throws the valve-rod

Lover uniil the valve ¢ rests against its seat .

g%, at the same time withdrawing the valve ¢/
from ies seat ¢ thus closing communication
between the variable chamber g and the

chamber ¢, and opening communication be- .

tween the ehamber ¢ and said variable-ex-
haust chamber ¢. .

At the end of the accentuation the ajr-
pressure valve I is released, cutting off at-
mospheric pressure beneath the diaphragm
s* of the shunt-controller S, and thereby low-
ering the spindle f, scating the valve 7/, un-
seabing the valve 72 and opening communica-
tion betwden the interior of the controller S
and chamber ¢ through the medium of the
duet s*, thereby equalizing the pressure on
both sides of “the diaphragm 7. Atmos-
pheriepressure heing thus cut off at thisend of
theintermediate chest (¢ and the tension neu-
tralized on opposite sides of the diaphragm
7, the pressure of the atmosphere upon the
diaphragm ¢* through the port ¢* at the oppo-
site end of the chest G effects the retractile
movement ol the valve-rod T and restoroes the
parts to their “normal positions,” so called, as
shown in the drawing, with the tension-regu-
lator R in iudirect communication with the
exhaust-chamber 4’ in the action-chest II.

My normal-tension regulator consists, es-
sentiafly, of a pneumatic », communicating,
through the conduit 7/, with the normal-ten-
sion chamber ¢’ in the intermediate chest G
and with theaceentuating-reservoir A through
the couduit », as hereinbefore intimated, the
essential feature of its use being the interpo-
sition between said accentuating - reservoir
and said normal-tension chamber 9’ by way
of conduit / of a throttle-valve actuated by
a pueumatic controlled indirectly by the air-
tension in the exhaust-chamber 7/ of the ac-
fion-chest 11, For this reason the particular
form of throttle-valve used is of secondary
tnportance, and I do not confine myself to
the identical construetion and arrangement,
of valve and ports, sinee varions mechanieal
expedients may be substituted with like
result,

Ltwillbescen that the normal-tension cham-
ber ¢ s in communication with the interior
of the pneumatic » through the medium of the
conduit », while the interior of the aceentuat-
ing-chamber A isin communication, through
the conduit 12, with the port-chamber ¢ of
the vegulator R, into which the valyve port or

e

ports et open and throueh which communi-

eation is had with the interior of the
matie 7o The available
nicafion through the

f pneu-
area of this commu-
valve port or ports ¢! is
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governed by the position of the valve-blade
v, pivotally supported at one extremity and
cornected by a link ! with aslide U, mounted
upon the movable member # of the pneu-
matic r, the slidei self being controlled manu-
ally or otherwise by means of a rod U, con-

nected with a bell-crank lever w/, arranged :

in conjunction with an indicator .

It is obvious that the thrust of the valve- |

blade v with relation to the valve port or
ports e when the movahle member #” of the
pneumatic 7is drawn inward will be governed
by the position of the slide U upon said mov-
able member. Thus if the slide is pushed
downward the extent of variable thrust ill
be diminished, and vice versa.

A buffer B is used to stop the valve-hlade v
or completely closes
the port or ports et a resilient spring or equiv-
alent device Y being arranged to tend con-
stantly to expand the pneumatic » and force

its movable member outward against the re-

sistance of the internal tension. Thus the

spring Y or other retractile device tends con- |

stantly to retract the valve-blade v away
from the valve port or ports e, while the ex-
ternal atmospheric pressure tends to close
the said port or ports ¢4, owing to the partial
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 v, 1 find the use
of a coiled conical spring such as shown ad-
vantageous in that it affords a gradual in-
creasing resistance to the closing of the ports
* as the slide U is lowered.

The object being to maintain a prescribed
degree of working tension within the normal-
tension chamber ¢’ and exhaust-chamber K,
it is obvious that air admitted to the latter
through the note-sounding puneumatics, be
the same more or less in quantity in a given
time, 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 sct to represent a pre-
scribed degree of tension in the normal-ten-

.sion chamber ¢/, any excess of air admitted

from the note-sounding pneumatic into the

exhaust - chamhber 7’ and normal - tension '
chamber ¢’ will inflate the pneumatic r of the |

regulator I and thereby cause the valve-
blade © to open ‘the port ‘or ports ¢* more or
less to allow the quick withdrawal of such ex-
cess of air. . . ' :

My normal-tehsion-regulating reservoir R
thus practically protects the normal-tension
chamber ¢’ agamst ah increase of tension
above the normal prescribed by the position
of the slide U, since the cxhausters can only
take through the throttle the excess of air
admitted into the exhaust-chamher 4’ from
the note-actuating mechanisin. It also acts
automatically to maintain and preserve the

| prescribed degree of tension in the chamber
' 9" when the said chamber is closed during
aceentuation, as hereinbefore described, so
that the normal tensian may Le imrediately
restored by the shifting of the vaive mech-
anisin upon the release of the air-valve L.
. By my present combination and arrange-
- ment of parts Tenable the operator to control,
regulate, and vary by hand the normal or
accoipaniment tension, a result heretofore
accompiished largely through the exhaust
mechanism by the feet of the operator. I
thus render the control of the apparatus
i more direct and simple and facilitate its oper-
i ation by learners and unskilled players. At
| the same time I simplify and cheapen the
apparatus, since. I dispense with the. normal
reservoir and connections deseribed iIn m
conclirrent application, Serial No. 182,449,
and by substituting my manually-controlled
tension-regulator attain like results and ad-
vantages.

By my invention it will be seen that I af-
ford meansfor varying the so-called “normal’’
or “accompaniment” tension by hand and
independent of the means for accentu ation or
melody, and this is a distinguishing end im-
portant practical feature as compared with
the prior state of the art.

to secure by LetterssPatent, is—

- 1. In antomatic players; the combination
of an action-chest confrolling the key-pneu-
matics, a normal-tension regulator and res-
ervoir connected indirectly therewith .and
directly with a high-tension reservoir, ad-
justable means for prescribing the degree of
tension in said normal-tension regulator and
reservoir 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 normal - tension-
reservoir and said action-chest, and means
for opening and closing connection between

chest for the purpose set forth.

2. In automatic players, the comhination
of an action-chest confrolling the key-pneu-
matics, a normal-tension regulator and reser-
voir connected indirectly therewith and di-
rectly with a high-tension reservoir, adjust-
able means for preseribing the degree of ten-
sion in said normal-tension regulator and res-
ervoir together with said high-tension res-
ervoir connected directly with the exhaust
mechanism and indirectly with said action-
chest and means for simultaneously closing
communication between said normal-tension
reservoir and said action-chest and opering
communication between the latter and said
high-tension reservoir, and vice versa, for the
purpose set forth. ,

3. In automatic players, the combination
. of an action-chest controlling the key-penu-

What I claim as my invention, and desire

said high-tension reservoir and saifl action-
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"of an action-chest controllin

rectly with the said
tension chest formed with three chambag*,
3

- 3

matics, a normal-tension reservoir connected
indirectly therewith and directly witjx a hi_h-
tension reservoir, means for varying and con-
trolling the tension in- said normal-tension
reservoir, said high-tension reservoir con-
nected directly with the exhaust mechan-
ism and indirectly with the said action-
chest, an interme . iate variable-tension chest
interposed in the conduits between the said
action-chest, valves in said variable-tension
chest arranged to simultaneously close com-
munication between one of the said tension-
rservoirs and the said action-chest and to

- open communication between the latter and

the other tension-rescrvoir, and vice versa,
and means for operating said valves for the
purpose described. - '

4. In automatic players, the combination
2 the key-pneu-
matics, & normal-tension regulator connected
indirectly therewith and directly with a high-
tension reservoir, means for varying and con-
trolling the tension in said normal reservoir,
said high-tension reservoir connescte:] di~
rectly with the exhaust mechanism and indi-
action-chest, a variable-

the central one of which is connected wil

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

tension reservoir, valves in said middle cham-

ber arranged to alternately open and close
communication between it and said onii

chambers, and means for actuating said
valves.

5. In automatic players, the combination’

of an action-chest controlling the key-pneu-
matics, & normal-tension regulator cons:sting
of a pneumatic indirectly connected with
said action-chest and formed with a port-
chamber connecting directly with a high-
tension reservoir, and an adjustable valve
in said pneumatic arranged to control com-
runication between it and the said port-
chamber, sa‘d high-tension TeServoir * con-
nected directly with the exhaust mechanism
and indirectly with said ac lon-chest, means

tor opening and closing communication be-.

tween said normal-tension regulator and said
action-chest, and means for opening and clos-
Ing communication between said high-ten-
sion reservoir and said action-chest, for the
purpose described.

6. In-automatic plavers, the combination !
' )

of an action-chest controlling the key-pneu-
matics, 4 normal-tension regulator cons.sting
of a pneumatic mdireetly  connected with
said action-chest and formed with g port-
chamber connecting divectly with a high-ten-
sion reservoir and an adjustable valve in said
pueumatic arranged to control communica-
tion between it and the snicl port-chamber,
means for controlling sai! adjustable valve
manually, said high-tension reservoir con.

847,895

nectedd divectly with the exhaust meehan‘sm
and indivectly with said action-chiest, means
for opening and closng communication be-
tween sa:d normal-tension reservoir and said
action-ciest, and means for opening and elos-
Ing communication between saii high-ten-
sion reservoir ana said action-chest, for the
purpose describedd.

7. In automatic players, an action-chest,
an accentuating-reservoir connected with
said 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-
In 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-
reservoir, a variable-tension regulator con-
tro'lling,akutomatic‘ally sald desired tensions,
means for setting the same at any desired
tension while in operation, exhausters for
said regulator and reservoir ahd means for
cutting off communication between the vari
able-tension regulator and action-chest and
simultaneously putting the reserveoir in ¢om.-
municatioh with said action-chest.

9. In automatic piano-players, the combi-
nation of an action-chest, means therein for
controlling a plurality of power-pneumaties,
an accentuating-reservoir, o variable-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 reservoir, a
shunt-controller and codperating means for
cutting off communication between the vari
able-tension regulator and action-chest and
simultancously putting the reservoir in com-
| munication with said action-chest whereby
the action-chest is conneetible with the ex-~
hauster direet or with the regulator so that
one is cul off when the other is on,

10. “In automatic piano-players, the com-

hination of an action-chest. means therein
for conirolling a plurality of power-pneaniat-
ies, an wecent ufiing-reservoir, a varinhle-
tension regulaior controlling automatically
the desired tensions, nieans for setting the
same at any desired {ension while in ‘opera-
tHon, exhausiers for said regulator and reser-
voir, pneumaiically-aciuated moenns fop cut-
ting ol communicaiion Between the varialhle-
tension regulaior and aetion-chest and i~
p mubtancouwsty putiing the reservoir in com-
| muniearion with said action-chest.
i T In natomatie pinno-plavers, the con-
! bination of an action-chest, means therein
f a plurality of power-pneumat-
i

for conirolling
ies, an BCCONEUATINZ-Ieers o1, 4 varinbloo o).
| ston recuintor conirolling autonuiteally {he
| desived tensions, means for setting the saue
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at any desired tension while in operation, ex-
hausters -for said regulator and reservoir,
manually-actuated means for cutting off
communication between the variable-ten-
sion regulator and aétion-chest and simul-
taneously putting the reserveir 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,

" means for exhausting air from said regulator,

I35

20

" neously

2§

said regulator embodying means for expand-
ing sald regulator and also mechanism
adapted to control copmunication between
said regulator and the exhaust means, said

‘mechanism being actuated by the contrac-

tion 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-
municatioh between the variable- tension
regulator and action-chest and simulta-
utting the reservoir in communi-
cation with said action-chest. -
__13. In automatic piano-players, the com-
bination of an action-chest containing means

|

for controlling & plurality of power-pneu-
matics, a variable-tension regulator, means
for exhausting “air from said regulator, a
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 the vari-
able-tension regulator and action-chest and

simultaneously 1Eutting the. reservoir in com-

munication with said 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 hetween
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. - -
o GEORGE P. BRAND.
Witnesses: . v
D. W. GARDNER,
Geo. Wu. Misrr.,
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