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To all whonv it may concerm: ouiding the striker-rod D', provided at its
Be it known that I, IIARRY M. SALYER, a | upper inner end with a rounded head and at
citizen of the United States, and a resident of | its lower end with the recessed head D® for
the c¢ity of New York, borough of the Bronx, | receiving and holding a pad or button D*, of 55
s in the county of New York and State of New | felt, cork, rabber, &c. A helical spring D",
York, have invented certain new and useful | surrounding the rod D', presses the same up-
Improvements in Automatic Playing Attach- | ward. A diaphragm DY, of leather or other
ments for Musical Instraments, of which the | snitable material, is clamped at its edges be-
following 18 a specification. | tween the upper edges of the chamber D and 6o
to  This invention relates to improvements in | a cap-plate D? preferably having the shape
automatic playing attachments for musical | of a cone and having its bottom peripheral
instruments., | screw-threaded edge screwed into the inner
The object of my invention is to provide a | screw-threaded peripheral edge of the cham-
new and improved self-playing attachment | ber D, the diaphragm resting on the top head 03
15 of this kind which is simple in construction, | D? of the rod D'. A block K is made inte-
canreadily beappliedon musical instruments, | gral with the top of the cap D’ and 1s pro-
and by means of which any desired note can | vided with a flaring neck E', into which a
be automatically accentuated or played dif- | cap E? is screwed, which cap has a recess I
ferently from other notes that are played at | in its inner end, from which recess a duct E* 70
20 the time being or at other times. leads to the outer surface of the cap, and the
. In the accompanying drawings, in which | above-mentioned tube Cis connected with the
like characters of reference indicatelike parts | onter end of said duct E*. A vent-aperture I&°
in all the ficures, Figurelis a diagrammatical | extends from the duet E* to the outer surface
sectional elevation of my improved pneuamatic | of the cap, and the size of this vent-opening 75
25 key - striking mechanism. Fig. 2 shows a | canreadily beadjusted by means ofascrew E°.
modification. Fig. 3isa diagrammatical ele- | A diaphragm I is clamped at its edges be-
vation of a group of valves for strikers, show- | tween the block E and cap E* and restsagainst,
ing the pneumatic connections. Figs. 4 and | or is secured to one end of a valve-stem K',
5 are similar views showing modifieations in | mounted to reciprocate in a bore I in the 8o
30 the pneumatic connections. Fig. 6 is an out- | block K, at the ends of which bore the valve-
line view, partly in section, of a modificatiou | seats E* and F®are formed, against which the
of the valve mechanism for the pneumatic | two valves F* and I on the valve-stem I
striker. | can seat, one being always unseated while -
A row of holes « is formed in the bottom | the other is seated. Adjacent to the dia- 85
35 A of a compressed-air chamber, and over said | phragm F the bore ¥ is enlarged into a cham-
row of holes a music-sheet I3 is passed, which | ber I¥8, from which a vent-opening F° extends
has holes b that can register with the holes | to the outer air. A duet F? extends from the
a. The compressed air presses the sheet B | bore F7 to the top of the cap D°, and the re-
upon the bottom A of the chamber, and the | cess FI° at that end of the bore F' opposite go
40 compressed air can only escape when one or | the chamber I is in communication with the -
more holes bin the note or music sheet I3 reg- | compressed-air chamber G. When 1t is not
ister with one or more holes ¢ in the bottom | desired to have a mechanism for accentuat-
A of the chamber. All holes @ but six in the | ing notes, this communication is direct, as
construction shown in Fie. 1 are connected | shown in Fig. 2; but when such accentuating 953
45 by a tube C with the valve mechanism of a | mechanism is to be provided the communica-

pneumatic key-striker. As one such striker | tion is established in the manner shown in

is provided for each key 1o be operated, of | Fig. 1, which accentuating mechanism will

two, three, or four octaves or for each key | now be described.

on the keyboard, and these strikers are all A bloek IT extends through the compressed- 1co
so alike, but one will be deseribed. The fun- | air chamber G and its inner open end is in

nel-shaped chamber D has a bottom neck for | communication with the recess FP of the
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block E, and by means of the ducts H" H* the | complessed alr can pass from the chamber

-a1r-eha,mber G is broao'ht into communica-

 tion with the recess F1 of the block E, which

communication can be closed by the valve
H3, adapted to seat on theseat H* on the inner

end part of the block H, and which valve is

" fixed on one end of the valve-stem H? mount-

IO

the tubes I' and M/,
15,

20

ed to reciprocate in a suitable bore in the

block H and secured at its outer end to a dia-
phragm H° clamped between the outer end
of the block H and a cap H’, serewed into a
threaded opening in said outer end. A re-
cess H® in said cap is in communication with

air-supply tank G*, in which a constant or
nearly - constant pressure is maintained by
some suitable contrivance. The tube M’
leads to the cap H of another striker mech-
anism corresponding to a white key and the

tube I' leads to a neck J' of a block J, having
a bore J° in communication with said neck

and terminating in the opposite recesses J3

and J*, containing the valves J® and J¢ on op-

posite ends of a stem J7, passing through the
bore and adapted to seat on the seats J8 and
J?, and said valve-stem is connected with or

- rests against the diaphragm J¥, clamped in

30
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one end of the block J by a cap K, having a
recess K' and a duet K2, extendmw from the
said recess K’ to the outer surface of the cap
K. A vent-aperture K® extends from the

~duet K*? to the outer air and can be adjusted

in size by the screw K% A tube C leads
from the duct K? to one of six apertures o

a° a® a* @’ a® in the row of apertures a for a

purpose that will be set forth hereinafter.
A vent K° extends from the recess J* to the
alr. A block L' extends through a
second air-chamber 1. and is screwed 1111;0
the block J and by means of ducts 12 and
L3 establishes communination between said
chamber L and the recess J3. A tube L¢, pro-
vided with a
chambers G and L. A neck L% communicat-
mn' with the bore J?, is connected with a tube
(o whmh extends to the valve mechanism of
anobher key-striker, as will be explained here-
inafter. The mechanism in block J will
hereinafter be referred to as the ““‘controller.”
Assuming now for the present and for the
purpose of illunstration only that the entire
me(,hamsm 18 for but a single key and that
the tubes 7' and M’ are closed, the operation
is as follows: When a hole b in the note-sheet,
I3 registers with the upper end of the tube
C, compressed air passes through said tube

| &nd acting on the diaphragm F which, as is

seen, is of conmdemble area, moves the Same
and the valves F*and ¥5 to the left, whereby

‘the valve I is seated and the mlve 4 un-

seated. The compressed air can now pass,
Fig. 2, from the chamber G through the duct
I mto the cap D° and forces the diaphragm
D' and rod D’ downward rapidly, Whereby
the key below the pad D* is struck. The
parts remain in these positions as long as the

The air-chamber G is
connected by the tube G’ with a compressed-

a stop-cock L°, connects the air- |

|

|

|

through the tube C. Assoon as this commu-
nication is interrupted by the shifting of the
note-sheet B the compressed air remaining
in the tube C escapes through the vent E° and
theair-pressure on the valve ' seats the same,
at the same time unseating the valve F° and
permitting the air in the cap D?® to escape
through the vent F° the spring D° raising

the striker-rod D’ ready for the next stroke

and in like manner every time a hole b regis-
ters with the upper end of the tube C. In
case the accentuating mechanism is provided,
as shownin Fig. 1, and the key is to be struek,

75

80

but not accentuated, the operation is similar

and as follows: When compressed air 18 ad-
mitted into the tube C,the valve F*is uncoated
and the compressed air in the recess F0 im-
mediately passes into the cap D®°; but the con-
sequent reduction of pressure in the recess
F1 permits the greater pressure in the cham-
ber . to force the valve H?® from its seat,
whereby a sufficient quantity of compressed
air 18 permitted to pass into the cap D° to
force down the striker-rod D’ suddenly and
the desired object is obtained, and this oper-
ation is repeated every time compressed air
is admitted into the tube C. When the valve
F* is again seated, the pressure increases in
the recess F0 and assists the diaphragm H®in
seating the valve HS,

key struck a harder blow—an extra hole b
in the note-sheet 3B must register with the hole
a’ and tube C' at the same time that the hole

b in the note-sheet B registers with the hole -
a and tube C, as shown in Fig. 1, so that at
the same time that compressed air passesfrom

the chamber through the tube C compressed
air also passes through the tube C’ and, act-
ing on the diaphragm J'°, seats the valve J¢
and unseats the valve J° permitting com-
pressed air to pass from the chamber L and
ducts I.* L? through the tube I’ into the re-
cess H® in-the cap H, Thereby a pressure is
exerted on the outside of the diaphragm H®
and the valve H? is fully opened, permitting
a much greater quantity of compressed air to
pass from the chamber G into the cap D>, and
in consequence thestriker-rod is pressed down
with greater force and strikes the key a much
harder blow. Itisveryevidentthatif an ac-
centuating-aperture would have to be pro-
vided for each key in addition to the aperture
b for each key the note-sheet would have to be
uncommonly wide and the mechanism very
complicated and expensive. Forthat reason
the accentuating mechanisms for all keys of
the same denominatien are connected. For
example, a single accentuating controlling
mechanism, such as block J and mechanism
therein, is connected with the striking mech-
anism for the key I of each octave and like-
wise for the keys G, and so on. This wounld

‘requireseven accent_uatin g-controllersfor the
seven white keys—namely, FGA B CD E—
but thereby no provision would be made for

When the note is to
be accenbuated-—-that 18, the corresponding
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suffice for the entire keyboard.
striking mechanism for any I key Is accen-
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the black keys,representing F-sharp, G-sharp, | same through the tube R*to the chamber G.

A-sharp, C-sharp, D-sharp, and to provide for
these keys five more accentuating-controllers
would be required, or twelve in all; but as

none of these keys and the corresponding

sharps are struck at the same time the sharps
can be combined with the same controllers.

As shown in Fig. 3, I have six controllers 1,

2, 3,4, 5,and 6, all connected with a common
air-chamber L. The tubes C' C* C* C* C° (*
extend from the apertures a’' a* a® a* @’ a° to
the several controllers, and the tubes I' I* I’
I+ 15 1¢ extend from the controllers to the
striking mechanisms for the keys of one oc-
tave, excepting the striker for the key C,
which is omitted. The tubes?' 222°4°2° extend
to the striking mechanism of the correspond-
ing black keys F-sharp, G-sharp, A-sharp,
C-sharp, and D-sharp, and the tube 2* to the
striking mechanism of the white key C, which
was omitted, as stated above, the tubes M’
M2 M3 M* M?>M°® M7 connecting the correspond-

ing striking mechanisms for the white keys

in octaves, and in like manner the black-key-
striking mechanisms are to be connected.

Each controller thus controls two striking |

mechanisms in each octave,and six controllers
When the

tunated, all F'-key-striking mechanisms as well
as all F-sharp-key-striking mechanisms are
capable of accentuation, but of course the
accentuating mechanism operates only in the
striking mechanism of that key to which
compressed air has been admitted at the
same time through its tube C. As shown In
Fig. 4, the tubes N pass direct to the caps II°

of the striking mechanisms and the control-

lers are omitted, but each octave has a c¢on-
trolling-serew O in the compressed-air-supply
tube, and from each tube N a branch tube N’

extends to the valve mechanism of the striker |

for the corresponding black key,as previously
explained. As shown in Fig. 5, 1 do not
couple the white and black key mechanisms

- for accentuating purposes, but couple all the

50

55
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valve mechanisms of all strikers for the I
keys by a tube P and extend a tube O’ from

one valve mechanism to an accentuating-hole j

in the bottom of the chamber A. In a like
manner all valve mechanisms for F-sharp
keys are united and one of the same 1s con-
nected by a tube O® with an accentuating-
hole, and so on, so that in place of six accen-
tuating air-holes in the bottom A of the
chamber I have twelve, and must necessarily
have twelve corresponding rows of holes b in
the note-sheet I3, thus requiring a wider note-
sheet.

In Fig. 6 a somewhat-modified construction
of the valve mechanism is shown. The com-
pressed air passes from the tank G*into a
supply-tube Q, and from the same through

the tube R, having the stop-cock R, into the |

chamber L, and through the tube R*into the

| with the tube R

The pressure-reducing valve hasa diaphragm
S, on which a spring 8’ presses, which can be
adjusted by a screw 8% A valve-stem 5°, at-
tached to the diaphragin S, carries a valve 8§,
seating on a transverse partition 5°in the re-
ducing - valve casing. The tube R* termi-
nates in a recess S% in said partition, which
recess communicates with the compartment

S7 of the casing, and this compartment is in.

communication with the compartment S° and
The spring S’ is set ac-
cording to the desired pressure and holds the
valve S* a determined distance from its seat.
If the pressure in the tube R* increases, this
increased pressure acts on the diaphragm S
in opposition to the spring S’ and moves the

- valve S?* nearer its seat, thus permitting less

compressed air to pass to the chamber G.
When the pressure in the tube R* decreases,
the spring 8’ can move the valve S*away from

3

75

30

its seat correspondingly. A puppet-valvel -

controls communication between the recess
F1® and the tubes I' and M', and a puppet-
valve T' controls communication between the
air-chambers G and .. When the accentn-

ating mechanism is not required, the cock R’

is closed. When the aceentuating-controller
is not operated and only the valve F*and I®
shifted in the manner described hereinbefore,
the reduced pressure in the recess K per-
mits the pressure in the chamber G to force
down the valve T, and compressed air 18 ad-
mitted from the chamber & into the striking
mechanism. When the accentuating mech-
anism is operated, the pressure of air in the
tube I’ opens the valve T also, and thus a
ereater quantity of compressed ailr 1s at once
admitted into the striking mechanism and a

more powerful blow is delivered on the key.
I have only shown the mechanism as adapt--

ed for operation by compressed air, but it 18
very evident that without departing from the
spirit of the invention and merely by revers-
ing certain parts and making slight mechan-
ical changes the apparatus will work as well
with rarefied air as with compressed air.
example, in Fig. 2 the chamber x would only
need be connected with the space below the
diaphragm D and the tube C connected with
thespace at the opposite side of the diaphragm

- T7, and the same holds good for the other con-

structions shown. |

Having described my invention, what I
claim as new, and desire to secure by Letters
’atent, 18— - |

1. The combination with a striker for mu-
sical instruments, of a pneumatic mechanism
for operating the striker, a valve mechanism

for governing the actuation of said striker-

operating mechanism by a variation of the
air-pressure on parts of said striker-operat-

ing mechanism, additional means for govern-
ing the actuation of said striker-actuating

‘mechanism, by a variation of the air-pressure

pressure - reducing valve R and from the | on said striker-actuating mechanism, which
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second means act only in eonjunetion with
the valve mechanism, substantially as herein
shown and described.

2. The combination with a series of strikers
for the keys of a musical instrument, of a
pneumatic mechanism for each striker, for
operating the same by a variation of air-pres-
sure, means for governing this variation of
alr-pressure, additional means for governing
the variation of air-pressure for each striker-
operating mechanism, these latter means for
two or more striker-operating mechanisms
being pneumatically coupled, substantlally
as- herem shown and described.

3. The combination with a seriesof strikers
for the keys of a musical instrument, of a
pneumatic mechanism for each striker, for
operating the same, by a variation of air-pres-
sure in the mechanism, means for governing
the variation of air-pressure in said striker-
operating mechanism, additional means for

- governing the variation of the air-pressure in

25

35

40

sald striker-operating mechanism, these lat-
ter means in two or more octaves being con-
nected pneumatically with each other, sub-
stantially as herein shown and described.

4, The combination with a series of strikers

for the keys of a musical instrument, of a
pneumatic mechanism for each striker for |

operating the same by a variation of the air-
pressure on sald striker-operating mechan-

“18m, means for governing the variation of air-

pressure in said striker-operating mechan-
181, additional meansfor governing the varia-
tion of such air-pressure for each striker-op-
erating mechanism, which additional means

for the striker-operating mechanism of two:

adjacent keys, in one and the same octave,
are coupled pneumatically, substantially as

herein shown and described.

5. The combination with a series of key-
strikers for the keys of a musical instrument,
of a pneumatic mechanism for each strlker
operating the same by a variation of the AT~
pressure, means for governing such variation

- of alr-pressureinsaid striker-operating mech-

§0

35

6o

anism, additional means for governing the va-
riation of such air-pressure for each striker-op-
erating mechanism, which additional means
for the pneumatic striker-operating mechan-
ism for two adjacent keysin one and the same
octave and the corresponding keys in other
octaves are coupled pneumatically, substan-
tially as herein shown and described.

6. Thecombination with a seriesof strikers
forthe keys of a musical instrument,of pneu-
matic mechanisms for operating the same by
a variation of air-pressure on said striker-op-
erating mechanisms, means for governing
such variations of air-pressure forsaid striker-

operating mechanisms, an additional means

for each pneumatic striker-operating mech-
anism for governing this variation in air-
pressure, a series of pneumatically-operated
controllers for the additional governing

means, each controller being pneumatlcally
connected with a series of such additional

711,004

governing means, substantially as herein
shown and described.

7. 'The combination with a plate, having a
series of wind-openings, of aseries of strikers
forthe keys of a musical instrument, a pneu-
matic mechanism for each striker for operat-
ing 1t by a variation of air-pressure on parts
of the striker-operating mechanism, a means
pertaining to each pneumaticstriker-operat-
ing mechanism for governing such variation
in air-pressure, a tube extending from each
of suchmeanstoawind-opening in said plate,
additional means pertaining to each pneu-
matie striker-operating mechanism for affect-
ing such variation in air-pressure, a control-

| ler with which the additional means of the

pneumatic striker mechanism i8 pneumatic-

‘ally connected and a tube connecting each

controller with a wind-opening in said plate,

substantially as herein shown and described.

8. The combination with a plate having a
series of wind-openings, of a series of strikers

| for the keys of a musical instrument, a pneu-

matic mechanism for operating each striker
by a variation in air-pressure, means for gov-
erning such variationsin air-pressure, a tube
for connecting such governing means of each
striker - operating mechanism with a wind-
opening in said plate, an additional means
pertaining to each striker-operating mechan-
ism for governing such variation in air-pres-
sure,six controllersforsuchadditional means,

| each controllerbeing pneumatically connect-

ed with the additional governing means of

the pneumatic operating mechanism of the

strikers for two corresponding keys in each
octave of the keyboard, and a tube connect-
ing each controller with a wind-opening in
said plate, substantially as herein shown and
described.

9. The combination with a strikerforamu-
sical-instrument key, of a pneumatic mech-
anism for operating the striker, a valve mech-
anism for governing the admission of air un-
der pressure to sald pneumatic striker-oper-

70

75
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100

105
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ating mechanism, and an additional valve .

mechanism for governing the admission of
alr under pressure,which second valve mech-
anism operates effectively, only in conjunec-
tion with first valve mechanism, of the pneu-
matic striker-operating mechamsm to which

both said valve mechanisms pertain, sub-

stantially as herein shown and desecribed.

10. The combination with a striker for the
key of a musical instrument, of a pneumatic
mechanism for operating the striker, a valve
mechanism for governing the passage of air
under pressure, to the pneumatie striker-op-
erating mechanism, an additional valve mech-

anism Derba,ininn' to said pneumatic striker-

operatmw mechamsm for governing the pas-
sage of air to the pneum:—},blc striker- operatmﬂ'
mechanism,in conjunction with the first valve
mechamsm only, and a controlling - valve
mechanism affecting the above- mentioned ad-
ditional valve mechamsm only, substantlally
as herein shown and deseribed.
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5

1. The combination with a striker, for the | ing mechanism for governing the admission

“key of a musical instrument, of a pnenmatic

mechanism for operating the striker, a valve
mechanism for governing the admission of air
under pressure into said pneumatic striker-
operating mechanism, an additional valve
mechanism pertaining to said pneumatic
striker-operating mechanism for controlling
the admission of air under pressure to said

pneumaticstriker-operating mechanism,each

valve mechanism pertaining only to the one
pneumatic striker-operating mechanism to
which it is attached and the additional valve
mechanism being dependent for the effect of
its actuation upon the actuation of the first-
mentioned valve mechanism, substantially as
herein shown and described.

12. Inan automatic playing attachment for
musical instruments, the combination with a
series of strikers, each serving independently
of all others, for operating a single sound-
producing mechanism of the musical instru-
ment, apneumatic mechanism foreachstriker
for operating the same, a valve mechanism
pertaining to each pneumatic striker-operat-

iy —

of air under pressure to said pneumatic
striker-operating mechanism, and each valve
mechanism connected with and pertaining to
only one pneumatic striker-operating mech-
anism, an additional valve mechanism per-
taining to each pneumatic striker-operating
mechanism for governing the admission of air
under pressure to sald pneumatic striker-op-
erating mechanism, each additional valve
mechanism pertaining to only one pneumatic
striker-operating mechanism and operating

- effectively only in conjunction with the first-

mentioned valve mechanism of the pneumatic
striker-operating mechanism to which both
said valve mechanisms pertain, substantially
as herein shown and described.

Signed at New York city, in the county of

New York and State of New York, this 1st
day of November, A. D. 1900.

ITARRY M. SALYER.

Witnesses:
OSCAR A. GUNZ,
N. M. FLANNERY.
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