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Application file

Yo all whom it may concern:
He it Lnu., n that I, Koeeye pe Kunst, &
dtiwen of the United States, uw,ulmg at
.‘unw/:nvh e the county of Niagara

e of New ‘) ork, L we invented a new
! Snprovement in Kxpression De-
ne mu‘uc Musical Tnstraments, of
following is a specilication.

‘hw mmmpn relatos to’ the expression
ele\ ees of pneumatic. musical instruments
1 iore particular reference to a device
s kind inowhich the desired shading
are produced by varyving the tension
o) ui’ vacuuin in the wind chest.
ject of my invention is to provide a
i or expression mechanism of this
y wiw-h is simple in construction
inaction and which affords a
of e:\pmw.ifm

anying drawings consisting

i F;Qure‘ !is a sectional {ront
o of a solf § playing pueumatic piano
ing a‘w invention, the piano action
1hers not constifating a part of
ni heing omitted,  Fig. 2is
nm nf the V'md choest,
ion mo(h~
L3 I8 an on-
1 expression mech-

cal section thereof in

. 338 9 section similar

showing one of Lhﬂ axpression
slocked inits collapsed position by
matie, E*w 6138 dmvmm—
wn similar to Fig. 2, shownw
metion of the means {or con-
sslon mechanizim, 7

£

Uiml( &
aoanodified con
“m"n.

L3,

Hig, 7
o, =
‘ront view of the last named

tiers of reference indieate corve-
ts throughout the seversi views.
wtes the wind chest containing a
action of any suitable construc-
3 the motor preumatics which oper-
stomary abstracts or stickers &

act upon the piano action, not

‘che pumps or main suction
] v operated by an electric
suitable means g, and D is
ssible reservoir.  In the con-
in the drawings, the pumps
o herizontal wind board
sos e leadt Trom this wind
exbaust channel F of the
m Fios, | end 2,

STATES PA

Specification of Letters Patent.

June 11, 1908.

PATENT OFFICE

!;l, TONAWANDA, NEW YORK.

7 YOR PNEUMATIC MUSICAL INSTRUMENTS.

Patented May 12, 1908,
Serial No, 321,185,

G indicates a trackee board of ordinary
construction, G the traveling musie sheet
wound upon the rolls g, ¢', and /i the usual
tunes or conduits lea <imn from the duets of
the tracker board to the wind ehest.

Lis a valve box or-case vmmw ted with the
chamber of the wind board I8 by a tube ¢ and
having an aip or flusbing port 3, controlled by
an un\'udly -opening uwul&tnw valve % so
that when tlns valve is <>|wn(\'l more or less
the outer dtmosphere i Is admitted to the case
Tand the wind board 1 and the main exhaust
channel ¥ of the Mml chest communicating
therewith, diminishing the tension or (lewu-v
of vacuum in the wind chest, operating “the
motor pneumaties less foreibly and causing
the piano-hammers to strike the strings more
lmhtly

T he regulating valve 4* is connected by a
rod 4 with the shost arm of a lever J Ful-
1'1‘11111(3{{111)<mHlo alvecaseats'. Totheends
of the lever are connected springs &, kt which

are attached at their hm er ends to the valve

case and its base, as shown, or to any other
fixed parts. One of x!wms} rings, preferably
i,l\ at connected with the h;ngwmxofiho k\Ver
is attached fo an adjusting serew k? pa%mg
through w smooth hole in the lever and hav-
g o nut 47 which bears upon the latter,
These springs counter a(i each other, and the
smmu i which tends to keep the regulating
valve closed Is so tensioned that 1t opens
under a comparatively small degree of suc-
tion in the valve case, reducing Lhe air ten-
sion to the proper degree to produce the
sof‘cost or'pi nnissiino effects.

s LY 12 indieate a plurality of e\plessmn
pm,‘hmatmb or bellows arranged side by side
helow the long avin of theleverd.  The upper
movable board of ench ‘of these pneumatics
is connected with the lever J by a spring m
having an adjusting serew m!, like the screw
k*, for regulating its tension.  When one of
these pneumatlcb is collapsed, its movable
board strains or distends the corresponding
gpring m, increasing the resistance ol’lored t0
the opening movement of the regulating
valve, such resistance au;,mr‘mmsg the resist-
ance of the spring &%  The movable boards
of these pneumatics have a practically uni-
form stroke, but the codperating springs m
are adjusted to different tensions, so that the
regilating valve is held cloged with varying
degreos of resistance whereby the tension in
the vaive case and the wind chest is increased
mors or less according to the particular ex-
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pression pneumatic which is collapsed. The
tension of these springs is so graded that
when strained they respectively exert the
necessary resistance upon the regulating
valve to produce different air tensions cor-
responding, {or examnple, to piano, forte, and
double forte.

lach of the expression pneamatics is con-
trolled by a row of perforations in the music
sheet and a corresponding valve mechanism
of the wind chest, like the valve mechanisms
which control the motor-pneumatics of the
piano hammers.  In Figo 2 s shown one of
these valve mechanisnis, which comprises
the customary double puppet valve », »',
controlling the usual air and exhaust ports

7%, »* which communicate respeetively with |

the air chamber N and the exhaust chamber
IF of the wind chest, the pneumatic being
connected by au tube o with the exhaust and
flushing ehannel o* of the corvesponding valve
mechanism.  When a perforation of the mu-
sic sheet registers with the tracker duet cor-
responding to one of the expression pneu-
matics L., 1Y, 1.2 the cortesponding puppet
valve is elevated or reversed 1o a well known
mannet, placing said pneumatic in connec-
tion with the exhaust chamber of the wind
chest and collapsing it and struining the com-
panion spring 7 while when an imperforate
portion of the music sheet passes over said
duet, the puppet valve descends. placing the
pueumatic in connection with the wir cham-
ber N of the wind sheet. allowing 1t 1o ex-
pand and relaxing the companion spring .
It will be understood that the music sheet
has a sej wrate row of perforations for each of
the expression pneumatics. . In the preferred
arrangement shown in the drawings. the
springs m are graded to increase inresistance

“from the fulerum of the lever J . toward the

end of its long arm. The upward stroke of
the movable boards of the expression pneu-
maties is limited by adjustable stops or
screws p carried by a horizontal bar P ex-
tending across the upper sides of said pneu-
matics, as shown in Figs. 2 and 3.

With each expression pneumatic L, LY, 1.2
preferably codperates a retaining pheumatic
or bellows ¢ which locks the movable board
of the expression pneumal.c in its depressed
positi: a during the period it is to remnain col-
lapsed, thereby avoiding the necessity of pro-
viding the music sheet with long slots for this
purpose. ~ These retaining pneumatics arc
secured vertically to a wall or board R rising
from the supporting base of the expression

pneumatics and the movable board of each of

the same is so arranged that it is collapsed
and bears against the adjacent end of the
movable board of the corresponding expres-
sion pneumatic when the latter is expanded
as shown in Fig. 2. By this construction,
when an expression pneumatic is collapsed,
the movable board -l the corresponding re-

887,199

taining pneumatic expands and overlaps the
movable board of the expression pneumatic
as soon as the latter board descends below
the tower end of the retaining pneumatie, as
shown in ¥ig. 5. When the retaining pneu-
matic is collapsed, its movable board 15 with-
drawn from engagement with that of the
expression pneumatic, allowing the latter wo
expand to its {ormer position. These re-
taining pneumatics are controtled by separate
rows of perforations in the music sheet and
codperating valve mechanisms in the wind
chest, identieal with those which control the
motor pneumaties and the expression pneu-
matics, the letter ¢ indicating the tubes which
conneet the retaining pneumaties with the
corresponding exhiaust and llushing channels
of the wind chest. '

The operation of the expression mechan-
ism s ax follows: The pumps (" are of such
size and operated at the proper rate of specd
to produce an air tension or degree of vacuum
m the wind ehest suflicient to give a maxi-
mum foree of stroke to the greatest number of
plano hammers actuated at a thne,  So long
as none of the expression perforations of the
musie sheet register with the tracker duets,
the expression pneumaties [, L) 1L? remain
expanded and the companion springs . re-
main relaxed.  Under these conditions, the
primary spring &' furnishes the only resist-
anee upon the regulating valve acting in op-
position to the atimospheric pressure against
the outerside of the valve.  As before stated,
that resistanee is comparatively small and
the atmospherie pressure therefore opens the
valve to the greatest extent, reducing the air
tension to the necessary degree to cause the
instrument to play very softly or pianissimo.

When a perforation in the music sheet con-
trolling say the first expression pneumatic I,
registers with the corres )(m([ing tracker
duet, the pneumatic is coliapsod, straining
the companion spring w and correspondingly
increasing the resistance of the regulating
valve.  The latter is therefore opened by the

atmospherie pressure to a less extent than -

when the valve is wider the resistance of the
primary spring 1! alone, thus increasing the
air tension accordingly and causing the in-
strument to play  somewhat louder, say
piano.  When the next expression pneu-
matic L4 is collapsed, the regulating valve is
placed under the increased resistance of the
corresponding spring o allowing the valve to
open to a less degree and producing say, a

“mezzo forte effect; while when the expression

pneumatic L2 s collapsed, the outer atinns-
phere is opposed by the still greater rvesist-
ance of the most highly tensioned spring m,
thus inereasing the air tension sufficiently to
ause the instrument to play rather loud of
forte.  When all of the expression pneu-
matics are collupsed, the combined resist-

ance of their springs # is added to that f the. -
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primary spring &, producing the highest air
tension and the loudest effect.  Other shades
of expression between the softest and loudest
may be obtained by causing two of the ex-
pression paeumatics to be actuated simul-
tancously, it being possible to obtain eight
different degrees of air tension or shades of
expression by the-use of the primary spring
k' and by different combinations of the three
pneumatics with said spring. :

While I have hergin shown and desceribed
automatic and pnemnatic means for control-
ling the graduated resistance springs of the
regulating valve, I do not wish to be limited
to that consiruction, as such springs coukl
be strained or tensioned by manual means
and the device could be otherwise modified
without departing from the scope and spirit
of the invention. For example Figs. 6 and
7 show a modified construction in which the
expression pneumatics are controlled by
hand-operated valves T, instead of a travel-
ing music sheet. . These valves may be ar-
ranged under the key-table U and operated
by individual rods ¥, extending through said
table and terminating at their upper ends
buttons or keys ut.  These valves normally

close ducts v formed inan auxiliary tracker
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board V and leading respectively to the dia-
phragms ¢* of the valve mechanisms in the
wind chest which control the expression
In the closed position of the
wand valves T the expression pneumatics are
expanded, but when one of these valves is
opened, the corresponding expression pneu-
matic 18 coliapsed in an obvious manner,
straining the companion regulating spring
amd exerting greater resistance upon the
regulating valve, as hereinbefore degeribed.

it is not essential that the regulating valve
should be arranged in a separate valve box
or case as shown. It may be applied to a
flushing port of any chamber or passage
leading to or connected with the main ex-
haust chamber or channel of the wind chest
so that when the valve is opened more or
less, the tension i the wind chest is varied
accordingly. o

1 claim as my invention: .

1. The combination of a wind chest, a
regulating valve controlling the ingress of the

-outer atmosphere mto the wind chest, a plu-

rality of resistance devices of different ten-
siop  operating to close said valve against
the atmospheric pressure, and means for
bringing said resistance devices into action,
substantially as set forth. -
2. The combination of a wind chest, a
regulating valve controlling the ingress of the
outer atmosphere into the wind chest, a plu-
rality of springs of different grades of resist-
ance operating to close said valve, and means
for individually tensioning said -springs,

substantially as set forth. .
“3. The combination of a wind chest, a

a

regulating valve controlling the ingress of the

outer atmosphere into the wind chest, a plu-

rality of-springs of différent grades of resist-
ance operating to close said valve, and pneu-
matics connected with-said_springs for ten-
sioniing the same, substautiallyv-as set forth.

4. The combimation of a wind chest, a
regulating valve controlling the ingréss of the
outer atmosphere into the wind chest, a plu-
rality of springs of different grades of resist-
ance connected with said valve and tending
to close the same, and means for mdividually
straining sald springs, substantially as set
fortly, '

5. The combination of a wind chest, a
regulating valve controlling the ingress ol the
outer atmosphere into the wind chest, a plu-
-ality of springs of different grades of resist-
ance connected with said valve and tending
to close the same, means for imdividually
straining said springs, and means for regu-
lating the tension of the springs, substan-
tially as set forth.

6. The combination of a wind chest, a
regulating valve controlling the ingress of the
outer atmosphere into the wind chest, a pri-
mary resistance spring connected with said
ralve, a supplemental resistance spring also
connected with said valve, and means for
straining said supplemental spring, substan-
tially as set fortli.

7. The combination of a wind chest, a
regulating valve controlling the ingress of the

70
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(1)

outer atmosphere into the wind chest, a pri-

mary resistance spring connected with said

valve,a plurality of supplemental springs of
different grades of resistance also connected
with said valve, and means for straining said
supplemental springs, substantially as set
forth. .

8. The combination of a wind chest, a
regulating valve controlling the ingress of the
outer atmosphere into the wind chest, a lever
connected with said valve, a plurality of ex-
pression’ pneumaties, springs of different
grades of resistance connecting said lever
with said ppeumatics, and means for oper-
ating said pneumatics, substantially as set
forth. .

6. The combination of a wind chest, a
regulating valve controlling the ingress of the
outeratmosphere into the wind chest, a lever
connected with said valve, a plurality of ex-
pression pneumatics, springs of different
grades. of resistance connecting said lever
with said pnewmatics, and means for regu-
lating the tension of said springs, substan-
tially as set forth. '

10. The combination of a wind chest, a
regulating valve controlling the ingress of the
outer atmosphere into the wind chest, a lever
connected with said valve, a pair of springs
connected with the lever and acting in oppo-
sition to each other, the spring which tends
to close said valve having means for regulat-
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ing its tension, supplemental springs of dif-

ferent grades of resistance alse connected
with said leyer and tending to close said
valve, and pneumatics for straining said
?qulexnenta springs, substantmlly as- set
fort

11. The combination of a wind chest, a
regulating valve controlling the ingress of the
outer atmosphere into the wind chest, a lever
having one of its arms connected with said
valve, oppositely acting springs connected
with the arms of said lever, the spring which
tends to close said valve h&vmg mesans for
regulating its tension, a plurality of expres-
sion pneumatics, means for operating said
pneumatics, and-supplemental springs of
different degrees of resistance connecting
said lever with said pneumatics respec-
tively, substantially as set forth.

12. A device for controlling the air tension
of pneumatic musical instruments,comprising
a regulating valve, springs of different grades
of resistance operatlno to close said valve,
expression pneumatics connected with said
springs for tensioning the same, retaining
pneumat'cs for lockmo said expression pneu-

887,100

matics in their collapsed position, and mearns
for actuating said pneumatics, substantislly
as set forth.

13. The combination of.&. wind chest a
box -or case connected with-the wind chest
and having a flushing . port,” & regulatin
valve. controlling said port, springs of
ferent grades o
said valve, and means for straining sald
springs; substantially as set forth.

14.. The combination of a wind chest a
box or case connected with the wind chest
and baving a flushing port,.a regulatin;
valve controlling said port a lever connecte
with said valve, springs of dgferent grades
of resistance connected with $aid lever and
tending to close said valve, pneuma.tlcs con-
nected with said spring for straining the
same; and means for actuating said pneu-
maties, substantially as set fort%l

Witness my hand this 31st day of May,

1906.
EUGENE DE KLEIST
Witnesses:
" C. F. GEYER,
E. M. GrauaMm.
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