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UNITED STATES

Parant O FFICE.

S U — ———— )

i*IIARLEq A, KUbTET{,j OF NEW YORK, N. V., ASSIGNOR TO TIE WELLINGTON

M AWUFACTURING COMP

NY, OF SAME PLACHK.

M ECHﬁNQGJ&;L ViUSICAL INSTRUMENT.

SP‘ECI IGATION forming part of Letters Fat ent Mo, 640,828, dated J &1111&137 9, 1900,
Apphcatwn filed November 11, 1895, Serial No. 568,620, (No model.)

To all whom it may concern:

Be it known that I, CHARLES A. KUSTER, &
citizen of the United States, and a resident
of New York, (Brooklyn,) in the county of
g Kings and State of New York, have invented

ertmn new and useful Ilﬂprovemems in Me-
chanical Musical Instruments, of which the
foilowing is a specification. -
| My invention relates to mechanical musical
‘10 instruments, and partmulany to that variety
wherein the keys of an ordinary pianc or or-

‘gan orother similar keyed instrament are op-

erated by suitable mechanism through the

~ medium of air-currents controlled or regu-
1¢ lated by the movements of a sheet of paper
or other suitable inaterial properly perforated

for the parpose.
The chief object of my Invention 18 1o pro-

vide or produce an apparatus by which the

20 keyed instrament may be operated DY me-.

chanical means with accuracy and perfection

in every respect the same as by the hand of a
musician, but without in any way interfering
with the use of theinstrument for hand-play—

2 ing when required. |

Subordinateobjects are to 1rnp1 ove the con-
struction and arrangement of the operaiing
mechanism tmoucrhoutlts various details; 0
render 1t perfeet in action, eagy to operaio

30 and keep in repair, accessmle compact, andc: -
simple; to dispose the various ’:)arts of the op- |

erating mechanism so that othc;r parts of the
mstwment may be easily reacied for tuning
orrepairs orsuchchanges as may be reqmred
3¢ andtoarrangeand locate the whole within one
- ¢asing, dlffermﬂ' from the ordinary casing of
the 1nstmment only in a small Increase in
depth, and to unite the parts ot the casing 80
~ they will be solid and substantla,l and yeb
40 easily taken apart or assgmbled.

. To accomplish these various 003@01;3 and 0

| Secure other and further advantages in con-
struetion, convenience, operation, and use,

my improvements mvolve certain new and
45 useful arrangements or combinationsof parts

and peculiar - features of invention, as willba |

herein first fully desu'lbed and uhB‘Il pmnted

| out in the elaims.
In the drawings, ["wure 1is. a verlﬂeai SeC-

so tion and elevatlon of a° musieal instrument

havmﬁ' myim prwemems applied thereto, "uhu {

| view being taken upon a planeat right an-

frles with the face of the instrument. Figs.
2 and 2* are vertical longitudinal sectional
views and partial e?evamons——l‘w 2 of the 55
upper part, and Fig. 2* of the lower part, of the
instrument—the two figures being separated
as required by the seale to which they are
drawn, but intended to be viewed together,
as 1t upon one sheet, constituting a complete 66
view. Fig. d 1s a front view, partly in gec-
tion and pattly in elevatlon, showmtr & frag-
ment of the casing and the base part of the
instrument, the two parts being slightly sep-
arated and the manner of cou pl‘inn' and secur- 63
ing them being plainly indicated. Fig. 4isa
horizontal seetlon and plan.view correspond-
ing in size with Fig. 3, representing the man-
ner of hanging and locating the pedals, the
hinged treadles, and other detmlis Fig. 5 is yo
a horizontal section and partial plan SllOWl_H” -
the manner of uniting the piano-back with
the end pieces so they may be easily discon-
nected. E‘w 6 isa front elevation of the up-
per part of the instrament, showmg the slid- 75
ing door partially opened exposing a portion
of the music-sheet and: its rollers in the space
which the door is intended to close. Fig. 7
isan slevation, with fragmentsinsection, rep-
rgsenting the manner in which the main por- 3o
tions of the instrument are hinged and ar-
ranged to be moved in order to afford access
1o the interior for tuning or repairs, &e.  Iig.
3 is & section al elevatmn upon a scale larger
than previous figures, illustrating the means 83
smployed for. eﬁeetuatm reﬂ'uldtm and in-

| dieating the movements of the pa,per or mu-

sie- sheeb toll; and -Fig. 9 is a similar view
showing the manner and means of changing
the movement of the rolls towind or unwmd 9o
as may be xequu'ed Fig. 10 is a sectxonal
olevation showing the construction and ar-
rangement of the main pumps by which the
1nstrument may be operated by power when
the foot-treadles are dispensed with or notre- 95
quired to be used. Fig. 11is a detail view of

one of.the disks with its diaphragm on &
larger scale than previous figures.

In all the figureslike lettersand numerals of
reference indicate corresponding parts wher- 100

' ever they occur.

The improvemenis are herem shown in con
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nection with the casing and action of an up-

richt piano,

The striking mechanism may be of any ap-
proved pattern. A A represent the usual fin-
ger-keys, which are pivoted at points between
‘Lhelr :x,tlenﬂtwﬁ, as av a, and A’ is one of the
hammers or sirikers actuated by the finger-
keys through any suitable conunecting parts,
as those shown in Fig. 1. A”is oune of the

dwmpers caleulated to limit or vary the vibra-

tion of tne string after it has been struck by

the hammer, and the dotted line A% in Fig. 1.
represents one of the piano-strings.

Horeach
key throughouithe pchLO these “oarts are prac
tically tm, same, and hence it is only neces-
sary to representone lkey with its striking and
damping attachments, and to show the man-
ner of producing one stroke according to my
invention suifices for all.

Beneath the bank of keys and in the lower

front part of the casing are snown three hori-

zontal chambers,as 1 2 3, and these are com-
pactly bestowed, so as to oceupy the space to
advantage. The number of these chambers
may be increased or diminished, according to
the size of the instrument, it being only nec-
essary that aecommod&tmu shall be afiorded
for the necessary number of ‘“‘pneumatics”
foroperating the instrument. ¥rom thecham-
bers the airis kept under constant exhaustion
while the instrument is being played—that is,
the alr is continually being e};hmated by the
main pumps, the degree of exhaustion being |
in all as nearly uniform as possible. The |
chambers are located in 2 casing or trunk, as |
best shown in Fig. 2%, |

Beneath the chamboers 1 2 3 and midway of
the length of the lustrument are alternating
pumps B and C, caleulated to be worked by
the feet of the operator when other power is

not available, and that these may be eliective

and calculated to employ the foot-power to
bpest advantage they are of pwnual' constriie-
tlon and ars peeumrlj connected with the
treadles. 'I'he pumps are 1n the form of vel-
lows, the upper part being stationary and the
lower part movable. To the lower part are
abttached arms B’ and €', and on these are

~hinged the foot-pieces B and C*in a manner

o

substantially as shown, so that they may be
turned up against the casing ana out of the
“Jay when not requiredforuse. Theupperand
lowet plates of these pumps are supplied with |

~openings of any number desired, and these

95

60

openings are valved in such a way that when
the lower plate i1s depressed air will be drawn
into the pump from the top, excluded fromn |

entering elsewhere, and be expelled through

the bottom openings upon elevating the lower
plate, being at the same tims prﬁvented irom

finding its way back threugh the unper cpen-

ings. For the valves [ supply each opening

with & thin piece of rubber or othor suitable

- yielding material, the same depending and |

- having a central agmthze _
- mains closed by the slasticiiy of the material,

‘hich nor ma..liy re-

but which will open when air is drawn or

540,098

ﬂ

tendency is to travel inr the opposiie ﬁiiectim
. These valves are represented at 0 0, Fig., 2°.
They make an effective seal for the pumns,
and in this position are preferred o the ordi-
nary flaps or flap-valves. Theimproved form
of valve is totally noiseless and cheap and
easy to apply.

In situations where mechanical power is
available the instrument should be capable
of baing operated by ii, and I therefore sup-
ply & sufficisutly-powerf 1_11 pump of the char-
. acter represented in Hig. In this the bel-
lows D K are operated fmm the crank-shaft
¥ through connecting-rods D' ' and the air
e ezihausteﬁ from chﬂmber Gt in a manner
which will be readily understood. Thischam-
berisplaced in communication with the trunl
from which pumps B and C might exhaust
the air, and when the power-pump 1s required
to e used the connection is made through the
opening G’ and a pine G7, specially provided
for the purpose and located within the'casing
of the instrument,

Thepump, Hig, 10, may be large and pow-
erful, and it is not therefore required t¢ De S0
sensitive in action ag pumps B C; but ihe
parts are made heavy and strong, the base
espectally being of sufﬁemmst&bmty 30 fhat
the pump may be simply set down at any con-
venient point or place and 1s then ready o
receive the power-belt and to be conneeted
with the instrument, reguiring no special set-
| ting, as in other forms..

The pipe G° should of course be ulesmj as
by 2 plug shown in dotled lides, Ifig. 2% when
| the pumps B and C alone are u bed-; othorwiss
air would enter this pipe and prevent the
pumps from doing their proper work of ex-
- naungiting air from tne trunk.

The perfox ated music-sheel is represenied
at 4 in Figs. 1 and 6. This is made to travel
at a regular rate of speed over and in countact
 with a devicecalled the bracker,” {indicated

at 5.) The tracker is supplied with the req -
uisite numbey of perforations and with sep-
arate tubes or conduits for each leading to
“thé proper pneumatie, located in one of he
sgveral chambers above described. 'These
tubes are represented at ¢ ¢, only one of whick
i3 completelyshown in ifig. 1. A perioration
in the music-shreet registering with a port in
the tracker admits atmospheric air, which
passes along duct ¢ and, arriving at the dia-
phragm-pneumatic under disk d, inflatesthe
sameand, raising the two valves{and e, shut.
off exhaust and admifs atmosphere under
disk 7, inflatingit,and,raising valves i1 and g,
shuts off atmosphere and establishes commu-
nication between the interior of the pneu-
matic-bellows 7 and the exhaust, which bel-
lows collapses and iifts the rod XK.,
~ The pueumatics are of peculiar and novel
construction and. opere 21011,
mitted to the urder side of disk d, which
cleses the portinto which tube ¢ eniers, rorees
- that disk to rise, and thus a valve [ iy closed

forced down through it and close when its-

Alr beilng ad-

80

Qo
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and vhe port under valvs e is opened, admit-

ting air from the exterior through the chan- |

nel shown to the nnder side of asimilar disk

J, which then rises, closing the exterior port
g and opening port h. Exhaustion then takes
plaee or extends through port A to the inte-

rior of bellows 7, whmn mstantly clogses, car-

rying with it the push pia or rod £, whmh 1S

 adjusted to strike the innerend of keyﬂ up-

10

2Q

wardly with the same effect asif itsouter end

were struck downwardly, as in playing with

the-fingers. Thus the striking movement of
the key is effected. When an imperforate
part of the sheet covers the tracker-duct,a
reversal of the posnmu of all the parts in the
train ensues, the inflated disk-pneumatics be-

ing emptied of air by a small leak liks that :

caused by the branch exhaust 56 nnder the
disk-pneumatic 57, Fig 3.
the bellows is asmsted oy the welight of the

‘rod & and the bottom piate of the peliows,

The opening action is instantaneous, same
as the closing action, and thus ths ﬁnwz-
stroke perfectly imitated.

‘The stems whieh earry valves I and e and

- the other similar valvesare preferably guided

30

35

40

45
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pneumatic.

in their up and down movements by being

passed thrﬂugh perforaled arms, as m m; but

these are not alw ays necessary.

From the foregoing it will be observed that
the parts which go to make up the complete
pneumatic for eperatmﬂ' each.keyarethree in
number,and hencel term this form a *““ triple”
The .parts are the ﬁlf_%‘%; sof of
valves and disk which are brought into action

by the venting produced by the peifer ted

music-sheet, the second set of valves and disk
brought into action by the fentmg produced

by the first set above named, and the bellows.

This triple preumatic permlts e to employ
a bellows of ample capacity a mnd power {o
strike the blows as required. A single set of

valves and a beilews would not accomplish

the desired object, for the reason that the per-
forations through the musie-sheet are too
samall to permit Ventllatmn enough to directly

act upon the bellows, so I employ the smaller

set of valves to Ventlla,te the larger set. All
the disks that are operated by air-currents

from the duects involve flexible diaphragms

made air-tight around the edges of their seats
above the air-ducts lea,dmﬂ to their under
Eﬂdes. -

6 and 7 are two pedals siich as are usuallv

_emploved in pilanos to vary ihe expression;
‘but'they are arranged and hunn‘ differently,
80 a8 to accommodate other paris and enable
them to-be worked by my improved means, as

well a8 by the: player’s feet when required.
When the soft -pedal is depressed, the ham-
mers -are carried closer to the strings, thus
softening .

riedaway from thestrings,thusallowing them
to vibrate freely.

'w one end ol the casing

The {)p-ﬂa’imﬁ‘ of

the blow or stroke; and when the
Toud pedal is depressed. the d&mpers are car-

The. pedals 6 and-7. are |
connected.with or form pazt of rooking shafts

which rise rods S and 9.
6% 7% arg journaled in blocks on. the piano-
bagse, and extend beneath the interior fttings
, 80 that rods 8 and

may e carried up wthout mterfermﬁ with
the working parts.

10 and 11 are two pneumatws c&leulated to

work the pedalshafts, and they are connected
with these shafts in such way as to allow them
to be moved by the feet when required with-
out disturbing the pneumatics. From the top
plates of these pneumatics 10 and 11 {the bot-
tom plates being fast) rods, as 12 and 13, ex-
tend down and embrace or pass through arms

are closed by reason of air being exhausted
vherefrom they will operate the pedals The
msic-sneot is perforated on one margin ac-
cording to the expression desired. Tubes 0

and o lead fram the corresponding openingsin

the tracker back to the valves which govern
the communicaticn beiween the air-e: n.:mst-
ing apparatus and the interior of pneumatics
10 and 11.. One of these tubes is indieated in
#1g. 2, as1s also one setb of the valves, the other
bemf‘f oinitted because the two are SImﬂa

he chamber represented at 14 isexhausted
of air through pipe 15, having two branches,
as shown., As soon as air enters tube n it
ventilaies the space under disk 16, forcing

that disk to rise and open valve 17, which -

establishes communication between pipe 15
and pipe 18, the latter (18) entering the space
between valves 16 and 17 and le&dlnﬁ" to the
interior of pneumame 10.
communication is established pneumatic 10

The rocking shafts

As soon as the

70

75

onthe rocking shafts, so when the pneumalties -

90i

95

100

closes and carries the pedal-bar, as will be

seen.
sition after having been thus moved by the

Spunﬂ’g of the dmnpers and by the weight of -

e rod 8, which acts upon arm 6° as upon 2
lever, and being thus returned it carries up
the ‘Lop plate of preumatie 10, leaving it in
position to be operated again. The‘ ponetu-
matic 11 is operated upon the sawme general
plan.

~'I'he bar is returned to its normal po-

105

T1YO

1The music-sheet having moved far

enough to.close the opening to- mbe 7, Ven- .

tilation under disk 16 is arrested and then
the exhaustion through the lower branch of

pipeld causes exterior air to foree bhe disk to

descend to its normal position and closes the

‘valve 17 ready for the next movement.

The force of the blow with which the keys

are siruck or the touch isregulated and con-

trolled in & peculiar manner by specially-pro-
vided pneumatics. The musie-sheet is prop-

erly perforabed at the points where the touch:
as 7', lead from:

Only
one of thess tubes is indicated:in place, Fig.

18 t¢ De varied, and tabes;
the tracker to the proper pneum‘tmcs.

11§

120

£25

2, the others being similar:and leading to.

like pneumatics -for like purposes..

al.-.e piaee through tube 21, leading to the in-

6 79, hamng rearward sxtensions &8 7°, from | terior @f % h}ﬂiiom or Dneumatw 22, which

LI

Tuben'
leads to the under side of a disk 19, which
on the admission of -air is forced to rise, open--
ing a-vaive 20 -apd permitting exhaustion :to:

; [3-0'_"-
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22, having
T gnd arms,

either of these pneumatics closes,

Ja

thereupon cleoses. Thig ppeumatic is con-

necied with and
openg and closes.
nected with & rod

and the rod I in turn through a jointed por-

The sliding bar i 18 con-

+3on 1 with beli-crank levers I? I° I?, and {hese |

\attor with slide-valves K K K. The slide-
valves K, as indicated, govern the area of
openings leading tc the pneumaties, which
accomplish the strokes
thuas controlthe rapidity and force with whien
the air may be withdrawn from them, and
gonsequently the rapidity and force with
which the striking of the keys may be ei-

fected.

99e. 29" and 22¢ ave other pneumatics like
tubes leading to their interiors
| as 23, arranged fo strike against
pins in the bar H orto be struck by sald pins
when the baris moved. Stops, ag 24, are pro-
vided, against whieh arms 23 abut, and these
stops are adjusted so as to limit the move-
ments of the pneumatics 22, 22°, 29%, apd 22°
g0 they will clese to varylag degress. When
it affecis
the opening movement of all valves Kk ac-
cording to the degree which it is permitied
to close, and hence effects the power of tne
stroke accordingly. For aslight deerease ol
foree the pneumatic 22° may be closed, ior &
slightly greater decrease pnell matie 22°, and
<o on 0 the one 22, which moves farthest and
closes the valves most. |
T resume the normal strength of playing,
the valves X musi be returned to thelir origl-
nal positions, and for this purpose & pueu-

matie 25 is eraployed. This closes in the op-
posite direction from the others and 18 coni-

40

N
L

)

KO

hected with the bar H, so as to move 1b in
the opposite direction to_cause the valves I
to move back or open. It is operaied from
‘he tracker through a suitable tube like 7
and by employment of & disk and valve, like
19 and 20. The music-sheet is of courss per-
forated ab the point where it is desired o Te-

‘otore the siroke to ite original foree.

The traveling of the music-sheet is effected
by air-pumps in the forie of bellows, as 20,
the same being connected with 2 crank-shafb
27, Figs. 2, 8, and 9, on which iz a fiy-wheel
928-t0 preserve uniformity of motion and &

gear 99 to transmit the movement. This gear

6o

does not appear in Fig. 2, being behind the
shifting-gear, which 1t turns.

30 is the cylinder on which the paper s
originally wound, and 31 the ono to which 16
o sransferred as the playing progressos. The
eylinder 30 being located in place, one end of
thesheet 1s connected with eylinder 51, which
g turned by the mechanism above deseribed,
being drawn in contact with the tracker. The
rapidity of this movement, and consequently
the vime in which the music 18 rondered, 18
regulated by turning bthe indiestor-knob 52,

‘the same being supplied with index-piate 35, !
movingin eoptact Witk &

Gxed plate 34, Figs.
k'ﬁ@-@ 35, &Y

2 and 8. Upon the shait of the

carries a sliding bar H as it | uy
~ ‘bar 87, which
T by a bell-crank lever B

upon the keys, and.

winding movement i_?

1 92 8 communicate.
| vizives are reshiited the pneumaftic 53 18 ven-

840,995

- cear 39, engaging with a rack 36, adjus able

np and down. Therack is pivoted to a lever-
carries sliding valves 38, cal-
culated to regulate the amount of air which
may be drawn from bellows 26 by increasing
or decreasing the size of the opening 59 lead-
ing therefrom, and thus regulating the time

A o .
of playing.

After the sheet has been unwound it 1snec--

sgsary to rewind it upon the original cyhn-
der. To do this, the connection between the
motor-beliows 26 and the eylinder 31 15 in-
terrupted and connection made with the gear
on cylinder 30 by swinging the gear 40on 148
hinged arm down 10 connection with & gear

‘41, which turns & larger or multiplying gear

always remaining in mesh with the gear on
cylinder
plying-gear enables the rewinding to be ac-
complished at a greater speed than the umn-
winding. | |

The adjustment for unwinding or rewinel-
ing is effected by pneumatics in the form of
hellows 42 43, the movable plates ot these two
being connected,

gether, one opening while the other eloses,
and the reverse. The plates move & bar 44,
which is pivoted to the hinged arm 49, car-
rying the shifting-gear 10, the latter being
always in mesh with gear 29. Twg sets of
valves are located in a compartment 40, from
which air is exhausted through a tube 47,
and these valves are operated upon the samne
zeneral plan as similar valves previously de-
soribed. Venting-tubés 48 49 are provided
with a slide-valve 50, held 10 its seat by &

suitable spring and having & handle or stem’
51 projecting through to tho exterior of the i

6. By moving the valve 50, as

cazing, g,
9, the space under the dislke

indicated in Fig.

eonnected with corresponding pneumatic in

compartment 46 will be ventilated and air
oxhausted from bellows 43, causing it to close,
carrying geat 40 up, 80 a8 to effect the un-
winding of the music-sheeu. Upon shiiting

| valve 50 to the opposite position the pellows

42 will be closed, carrying shifting-gear 40
down and into mesh with gear 41, thus effect-
ing the rewinding.

UThen the rewinding is commenced, it is
necessary to cut oif exhaustion from thecham-
bers containing the pneumatics which operate

the keys, as otherwise the strings would be
struck as the music-sheeb traveled bacltover

the tracker. Toaccomplish this cutting off, &
tube 52 leads down from between the valves
in compartment 40, through which the re-
indirectly effected, to
the interior ot a pnel matie 53 in the base ot
the instrument. When thispneu matic closes,
as it will do on the instant the sald valves
sre shifted, it carries up and closes a valve
54, which will then shut off all commun:Ca-
:1an between ths exhausilng-pumps and the
ironk with which the chambers or channels
%W henever the sald

30. The employment of the multi-

so that they must move (0- .
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tilated and automatically opens, allowing
valve 54 to open.

Each of the pneumaties 26 is supplied with
apeculiar valve and disk pneumatie, as shown
in I'ig. 8. Exhaustion takes place through
tube 55 and its branch 56. The bellows 26
being open, the under side of disk 57 is ven-
tilated from the exterior, compelling it to rise
and carry up valves 58 and 59, whereupon
the bellows 26 is collapsed, being vented

. through exhaust-tube 55. Then as the erank-

- 20

25

30

35

.40

43

EC

shaft 27 continues to wmove or turn an ec-
centric cam G0 on this shaft turns so as to
permit the bearing end of pivoted arm 61 to
approach the shaft ander the influence of its

8pring 62. This movement of arm 61, on the
opposite end of which is a valve 63, causes

sald valve to close the ventilating - port,
whereupon the exhaustion through the lower

branch 56 of tube 55 will cause the disk 57 to

draw down, carrying valves 58 and 59 down,
>3 opening and 59 closing. Then the bellows
26 18 free to be opened as the crank-shaft
turns, the cam 60 opening the valve 63 at the

same time, and thus the movements are con-

tinued. The three pneumatics 28 are con-
nected with the crank-shaft, as shown, so
that no two of said pneumaties shall ocen Dy
the same position at the same time.

The pumps B and C are mounted beneath
the lower fixed plate of a chamber 64 in the
form of a bellows, of which the top plate is
movable. This chamber is of considerabie
capacity and extends about the length of the
trunk, as shown in Fig. 2%, Springs, as 65,

are employed tokeep this chamber open when -

the pumps are not at work, and against the
force of these springs the pumps must draw
the air from the chamber, which operates to
carry a suliicient vacuum to compensate for
any minor irregularitiesin the movements of
the pumps after the manner of a balancing-
chamber. To indicate to the operator the
degree of exhaustion throughout the instru-
ment,and consequently its condition for play-
ing, a pivoted arm 66 is connected at one end

with the movable edge of top plate of cham-

ber 64 and at the other end carries a rod 67 ,
leading up to a position above the bank of
keys and provided there with a projecting
arm and bulton 68. The position of the but-

- ton will indicate the position of the top plate

55

6o

of chamber 64.and therefore the degree of

exhaustion. ‘
The cylinders 30 and 31 are made of metal
toinsurepermanentaccuracy and,being made

hollow, are light and at the same time durable -

and notliableto be damaged. Eachissupplied
with metallic end flanges to keep the music-

sheet in proper line, the flanges being beaded

on the edges to prevent possibility of catch-
ing the paper. The ceylinder 31 is mounied
in the machine and intended to remain there,
but the other, 30, must be removable. It is
centered at one end, as on an adjustable pin

.68, and at the other end is held by a cluich

$9.  This clutch is provided with one or more

2

| projections, which enter corresponding re-

cesses in the metallic head of the cylinder,
and constitutes a part of the axis on which
thecylinder turns. Itsshank is movable lon-

gitudinallyinitsbearings, being held in work-

1ng position by a spring 70, and carries the
gear with whichthe multiplying-gearengagss.
This ciutch 69 has also an enlarged head re-
cessed toreceive the projecting end of the eyl-
tnder.
accurately located in proper place without
the usual necessity of careful adjustment.
To remove the eylinder 30, with the music-
sheet rewound thereon, it is only necessary o

E_..'I
i

1he end is thus easily, quickly, and .

30

crowd 1t toward and against the action of

spring 70 far enough to release it from pin 68,
when it may be dismounted and another one
put in its place. To adjust the nextone, its

end is set properly in the clutch 69 and borne,

with the clutch, toward spring 70 far enough
for the opposite end to clear pin 68. Then
when properly centered the spring will carry
16 up to its working position. -

The cylinders, tracker, and music-sheet are

located in a compartment at the central pars

and bacl of the front casing of the instrii-
ment, and this compartment is closed by a
sliding door 71, which may be easily opened,
exposing fully all the parts in the compart-
ment, which may then bo reached at will.
When this docr is closed, all the main woerk-
ing parfs are effectually concealed and the 10
strument has the appearance of an ordinary
upright piano.” . _ |

T'he end pieces 72 72 of the casing (see Fig,
5) must be firmly connected with the base
part 75 and in such a way that they may be
removed when rsquired for packing and ship-
ping. For this purpose nuts, as 74 74, are let

info the end pieces and bolts 75 75 passed up

through the base 73 to engage in the nuts,

| suitable channels being provided to admit the

bolts. The bolts are turned from the under
side of the base,and when properly tightened
they hold theend pieces down in the desired

rigid manner.,

QG

85
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The pilano-back (represented in outline at -

76, ¥ig. 5) is united with the end pieces and
made detachable therefrom. This back car-
ries the straining-plate, with the strings, and
18 generally quite heavy. The end pieces 72

are provided 'each with a dovetail plate 77,

suitably anchored in place, and the planc-
back ¥6 with corresponding plates 78 78, an-
chored thereto. 'T'o remove the piano-back,
the top of the instrument is first dismounted
and then this part moved up on the ways pro-
vided by the doveiail joint. The connection
18 soiid and rigid when the parts arein place,
and 1t admits of ready disunion wher ve-
quired. - | - o

ihe music-rolls, tracker, winding and un-
winding pneumaties, and" the eXPression-
pneumatics are mounted in a hox or frame
79, which is intended o be swung up aand
back and may rest on the piano-back when

L the cover of the pianoc-casing is removed, se

120

125

130
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it will expose the upper parts of the strings
and action free to be reached when required,
ag for tuning. For this purpose the box 79

is mounted on hinge-arms 80, (see Figs. 1and

7,) and these are journaled or axled 1n open
bloeks 81, which permit them to be with-
drawn when required, so the box, with all its
interior fittings, may be bodily detacbed or
lifted out from the instrument. Toadmitof

this, the various tubes leading from the

tracker and other parts within the box 79 are
connecied with one section S2 of a bar suilt-

- ably perforated to receive them, and this sec-

tion is connected with box 79 by suitable
braces, as 83, so as to move therewith. The
section 82 registers with a corresponding sec-

~{ion -84, having similar perforations irom

srhich the tubes lead to the parts below,

forming econtinnations of the tubes above

20

when the two sections are together. The
anion of the two seetions is required to be

~ quite close, and for this reason they are

35
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50

55

65

properly faced and the section 82 supplied
with & number of serew-bolts 85, which pass

through between the perforationsand engage
. with the other section.
 these Dbolts, disuniting or dismounting the

On diseconnecting

parts T and I"of the rod which moves the ex-
pression-dampers, and disconnecting tubes
47,18, 15, and 52 the box may be turned up.
A stop 86, with a spring 87, K'ig. 7, arrests the
box in its downward movement, and the

‘spring engages a suitable pin 88 in the box

to hold it against accidental movement, as
when the piano is being moved about.

The bank of keys may be withdrawn, and
for this purpose the piece 89 on which it is
mounted is provided with grooveson its ends,
and these ride orslide upon stationary flanges
90, suitably anchored to the casing. 'l'he
hammers and dampers,with theirconnecving-
pisces,called the *‘ piano-action,” are mounted
on frames 91, as usual. It may be removed,
when the bank of keys will be free to be dis-
placed by drawing it out on the slides. 'i'he
chambers 1, 2, and 3 are mournted in a trunk,
beforoe referred to. This is indicated in out-
line at 92, Fig. 7, and is hinged or journaled

in open brackets 93 on bottom plate of cham-

ber 64, so it may be turned down or lifted
oub of place after the bank of keys is out ot
the way and after box 79 has besn swung oul
of the way. The trunk 92 carries with it the
section 84 of the vegistering bar or plate.

In Figs. 7 and 2%the part 94 represents the
box, whiclh contains the valve 54 and with
which the trunk 92 must register when it 18
down, as indicated 1n Fig, 2.

A3 95, Hie. 2*, is a safety-valve held closed
by o suitable spring. When the chamber 6+
is drawn down to its proper limit, a pin 96,
carried by the upper plate, strikes valve 9o
and opens the same, allowing air to enter the
chamber, and thus preventing damage by un-
due exhaustion.

Being constructed and arranged substan-
tially in accordance with the foregoing oX-

l}

| aamebeing combir
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planations, the improved instrument 1s com-
pact, its parts easily dismounted as required,
the valves are noiseless, the imitation of
hand-playing is quite perfect, and the instro-
ment may be played with the hands precisely
as if other adjuncts were not present.

Taving now fully deseribed my invention,
what I claim as new herein, and desire to se-
cure by Letters Patent, is— |

1. In a mechanieal musical instrument, the
combination with the balancing-bellows 64, of
the alternating pumps, I3, C, having upper
nlates fixed to the side of said bellows and
having movable lower platesand armsapplied
upon the front margins thereof, said arms car-
rying the hinged treadles, substantially as
shown and for the purposes sét forth.

9. In combination with the pumps baving
fixed upper plates and movable lower plates,
of the arms B'and C' applied upon the edgesof
the movable plates of the pumps, and the foot-

pieces B* C? hinged upon the arms and ar-

ranged to be turned up against the front of
the casing through which they project, sub-

70

75

80
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siantially as shown and for the purposes set .

forth.
3. Incombination with the upper gnd lower
plates of the pumps provided each with a se-

ries of perforations as sef forth, the noigeless .

valves located in said perforations, the same
being composed of flexible sirips which close
against each other and automatically open,
substantially as shown and described.:

4. In combination with the bar operated by
the exprossion-pneumatics, the pneumatic for
returning the said bar to its original position,
substantially as shown and for the purposes

sef forth.

5. The combination with the sliding bar H,
of the bell-crank levers, the slide-valves KK
and the jointed connecting-rod I 1, substan-
tially as shown and described.

6. In combination with the two rolls carry-
ing the perforated music-sheet, the erank-
shaft, the pneumatics applied to said shaft, &

oear for transmitting the motion, and a shift--

ing-gear hinged as explained and arranged
to transfer the movement from one roll to
the other, the air-exhausting apparatus, the
vaives for regulating the degree of exhaus-
tion,the knoband rack formovingsald valves,
tube 52, pneumatic 53 and valve 54, arranged
and operating to contrel the time of move-
ment of the music-sheet, substantially in tho
manner shown and described. - :

7. The pueumatic 20, tube 55 with branch

95

100

110

120

56, disk 57, valves 53, b4, crank-shalt, cecen- o

tric cam, pivoted arm, spring and valve 63,
the parts being arranged and combined sub-
stantially as shown and for the purposes set
torih. | -

3. Inamechanical musical instrument, the
metallic cylinder 30 for carrying the perfo-
rated musie-sheet, said eylinder having me-
tallic end flanges, one of which is intended vo
receive the projections upon the cluteh, the
ed with the recessed cluten

130 -
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69, centering-pin 68, and spring 70, substan- |

tially as shown and described. )

9. The box or frame 79 hinged as explained
and combined with the instrument-casing as
set forth, so it may withits contents be turned

up and back to expose the parts, substan-
1 tion 84 of the connecting-bar, said section be-
~10. In combination with box 79 carrying
the section, 82, of the connecting-bar and the.
instrument-casing, the hinge-arms 80 and.
open blocks 81, substantially as shown and |

tially as shown and described.

for the purposes set forth. v -
11, In combination with box 79 hinged as
explainéd, the section 82 of the connecting-
bar, said section being mounted on and made
movable with the box, substantially as and
for the purposes set forth. .
12. The sections 82 and 84 of the connect-

ing-bar combined with each other and with

20

the hinged parts on which they are mounted,

. the two sections being arranged to be united,

~ substantially in the manner and for the pur-

25

poses set forth. -

13. The trunk 92 containing chambers :‘{, 21

and 3, said trunk being mounted on hinge-

arms journaled in stationary blocks and ar-

ranged to be turned down with ifs contents
and attachments, the parts being combined

and arranged substantially ag shown and de-

seribed.
14. In . combination with trunk 92, the sec-

ing mounted on and made movable with the
trunk, substantially as and for the purposes

set forth.

15. In a mechanical musical instrument,
the hinged removable box and trunk, the bank
of keys arranged to slide on the ways pro-
vided for it, the detachable end pieces, piano
back and base, all being arranged and com-
bined to be assembled and disconnected sub-
stantially as and for the purposes set forth.

Signed at New York, in the county of New
York and State of New York, this S§th day of
November, A. D, 1899. |

CHARLES A. KUSTER.

Witnesses: .
W. J. MORGAN,
- WORTH OSGOOD.
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