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Serial No. 428,623. 

To all whom it may concern: 
Be it known that I, EUGENE DE KLEIST, a 

citizen of the United States, residing at 
North Tonawanda, in the county of Niagara 
and State of New York, have invented a new 
and useful Improvement ill. Pneumatic Mu 
sical Instruinents, of which the following is 
a specification. 
This invention 'elates to automatic mu 

sical insti' innents ill. Which the pneumatic 
action is controlled by a perforated music 
sheet provided with automatic rewinding 
nea is, and more particularly to electrically 
driven instituents of this class in which the 
noto' circuit is closed by a coin which is 
detained in a chite or hopper for a sufficient 
tille to cause the instrument to play one o' 
more tunes, at the end of which period the 
coil) is automatically released to break the 
motor-circuit and stop the instrument. A 
coin - releasing mechanism of this kind is 
shown and described in Letter's Patent of the 
United States No. 713,653, granted to me 
November 18, 1902. 
One of the objects of lny invention is to 

improve the driving and rewinding mecha 
nism and its automatic controlling devices, 
with a view of simplifying their construc 
tion and facilitating repair and renewal of 
the parts. 
A further object is to simplify the means 

for rendering the pneumatic action inopera 
tive during the 'ewinding of the music 
sheet. 

In the accompanying drawings consisting 
of 4 sheets: Figure 1 is a sectional front 
elevation of all automatic piano embodying 
the invention, the piano action and strings 
being omitted for clearness. Fig. 2 is a real 
elevation, on an enlarged scale, of the 
tracker-mechanisin and the driving gear of 
the music rolls. Fig. 3 is a transverse sec 
tion of said gear in line 3-3, Fig. 2. Fig. 
4 is a plan view of a fragment of the music 
sheet. Fig. 5 is an end view of said driving 
gear. Fig. (3 is an enlarged horizontal sec 
tion in line (3-6, Fig. 1. Figs. 7 and S are 
cross Sections of the tracker mechanism 
showing different positions of the finger 
which coöperates with the take-up roll. Fig. 
9 is a fragmentary face view of the coin 
controling devices, on an enlarged scale. 
Fig. 10 is a cross section thereof in line 
10-10, Fig. 9. Fig. 11 is a diagrammatic 
transverse Section, on an enlarged scale, of 

the Wind chest and tracker mechanism. 
Fig. 12 is a fragmentary Sectional elevation, 
On an enlarged scale, of the connection be 
tween the in usic roll and the driving mecha 
IllS). 

Similai' letter's of 'eference indicate corre 
sponding parts throughout the several views. 
A indicates the wind chest containing a 

pneulinatic action of any suitable construc 
tion, and B, Fig. 11, the motor pneumatics 
which operate the customary stickers b which 
in t!!'}) act lipon the piano action, not shown. 
C indicates the pump o' main suction bel 

lows which is operated by an electric motor 
C", and C is a tube connecting the exhaust 
chamber of the wind chest with said bellows. 
D is the tracker board, preferably ar 

ranged above the Wind chest, and d the usual 
flexible tubes leading from the tracker ducts 
to the respective chambers of the pneumatic 
action. 

E indicates the music roll and F the take 
up roll upon which the perforated music 
sheet f is wound. The music-roll and take 
up rolls E, F are journaled in the uprights 
D, D, as usual, and are driven alternately 
by a gearing, preferably constructed as foll 
lows: G is an upright shaft suitably sup 
ported in the case of the instrument at one 
side of the tracker mechanism and con 
stantly driven in the same direction from 
the motor C" by belts and pulleys, as shown, 
or by any other Suitable gearing. h. is a 
counter-shaft Supported by brackets pro 
jecting from the adjacent upright D and 
driven from the upright shaft G by a belt h 
running around pulleys Secured to said 
shafts. On the counter-shaft f is mounted 
a friction wheel h° which engages the face 
of a friction disk h, secured to the outer end 
of a horizontal shaft, h, slidingly supported 
in a bracket carried by the upright D. The 
friction disk is constantly pressed against 
the friction wheel by a spring h’, Fig. 2, 
applied to the shaft h" between a collar h. 
thereof and the upright D. I is a hori 
Zontal shaft journaled in the lower portion 
of the upright D* and driven from the up 
per horizontal shaft h" by a sprocket chain i 
running around sprocket wheels i. i* Se 
cuired to said shafts. To the shaft is se 
cured a gear pinion i which meshes with a 
gear wheel i secured to the shaft of the 
take-up roll, the shaft I being free to slide 
in its bearing for throwing its pinion into 
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and out of geal with the geal wheel of said 
l'oll. To the lower horizontal shaft is Se 
cured a second sprocket wheel is which is 
connected by a sprocket chain i with a 
sprocket wheel i? loosely journaled on the 
shaft of the music roll E and having clutch 
pins is adapted to interlock with similar 
pins i' carried by a collar i secured to said 
shaft. As shown in Figs. 2 and 3, the slid 
ing sprocket wheel if is shifted by an arm i 
projecting from an upright rock shaft ; 
and having a pin which engages an annular 
groove i* in the hub of Said wheel while the 
pinion shaft I is shifted simultaneously with 
said sprocket wheel by a similar arm f* on 
said rock shaft having a pin which enter's 
an annular groove in the hub of the sprocket 
wheel. By this construction and arrange 
ment, the music roll E is thrown out of gear 
with the driving mechanism when the take 
up roll F is moved into gear, and vice versa. 
The upright rock shaft f is supported on the 
upright D* and provided with an actuating 
arm f* which is operated by the mechanism 
hereinafter described. It will now be un 
derstood that when the upper sliding 
sprocket wheel if and the pinion shaft I are 
shifted inwardly, the music roll E is thrown 
out of gear with the driving mechanism 
and the take-up roll F is moved into gear 
there with, as shown in the drawings, thus 
driving the take-up roll from the friction 
disk hithrough the sprocket chain i and said 
pinon shaft and causing the music sheet to 
be wound upon the take-up roll, the friction 
disk being driven in the proper direction 
for this purpose. When said sliding sprocket 
wheel and the pinion shaft. I are shifted 
outwardly, the take-up roll is thrown out 
of gear and the music-roll is driven four 
wardly through the pinion-shaft I, the 
sprocket chain and sliding sprocket wheel 
if, thus rewinding the music sheet upon the 
music roll. To permit the speed of the music 
and take-up rolls to be varied for different, 
tempos, the fliction wheel h" is movable 
toward and from the center of the friction 
disk. In the preferred construction shown 
in the drawings, the shaft h of this friction 
wheel is made vertically adjustable in its 
bearings and raised or lowered by an arm 
k carried by a rock shaft (; supported in a 
block.", Figs. 1, 2 and 5. The front end 
of this shaft carries an arm is having a 
clamping screw k' which passes through a 
slotted segment is secured to the shelf which 
supports the tracker mechanism, as seen in 
Fig. 1. A spring k" which bears upon the 
upper end of the shaft / serves to reliably 
depress the same in adjusting it. 

I FigS. 1 and 9, indicates the coin chite. 
and 2 the coin hopper or intercepting device 
which controls the circuit li (Fig. 10) in 
which the electric motor C is included. 
This controlling device is preferably con 

y 
cal a 

stricted substantially as shown and de 
scribed in the Lette's Patent he reinlbefore re 
ferred to and consists of the hopper l al 
ranged to receive the deposited coin from 
the chute L and having opposite metallic 
walls 7 forming the terminals of the moto'- 
circuit, these walls being electrically con 
nected by the coin which bears edgewise 
against then and being arranged so closely 
together that the coin cannot drop through 
the throat between them. The other two 
walls of the hopper are of insulating nate 
rial and one of them consists of a hinged 
door l’ through which the intercepted coin 
is discharged laterally by an ejecting ?inger 
7 carried by the door and extending through 
a slot in the wall opposite the door, so that 
when the latter is opened, the ejector pushes 
the coin out of the hopper, breaking the cir 
cuit and stopping the motor and the instru 
ment. The hopper-door is controlled by a 
pneumatic l having its movable board suit 
ably connected with the door. The pneu 
matic is controlled by a series of perfora 
tions in the music sheet and a correspond 
ing valve mechanism of the pneumatic 
action in such manner that the pneumatic is 
collapsed and caused to open the hopper 
door at the end of every tune on the sheet, 
except the last one, so as to cause the instru 
ment to play a tune for each deposit of a 
proper coin. Fig. 11 shows this valve 
mechanism which comprises the customaly 
double puppet valve m. m., controlling the 
usual air and exhaust ports n°, ori which 
communicate respectively with the air cham 
bel M and the exhaust chamber Mi of the 
Wind chest, the latter chamber being con 
nected with the main suction bellows C by 
the tube C°. The pneumatic li is connected 
by a tube o with the exhaust and flushing 
channel 0 of the corresponding valve 
mechanism. When a perforation of the 
lmusic sheet register's with the tracker duct 
corresponding to the coin controlling pneu 
natic l, the corresponding puppet valve is 
elevated or 'eversed, in a well known man 
l}er, placing said pheumatic in communica 
tion with the exhaust chamber M of the 
wind chest and collapsing it, while when an 
imperforate portion of the sheet passes over 
said duct, the puppet valve descends, plac 
ing said pnettinatic in communication with 
the air chamber AI and expanding it. 

N. Fig. 2, is a flushing port or passage 
preferably formed in a fixed block N and 
connected with the exhaust chamber M of 
the wind-chest by a tube in. This port is 
open to the atmosphere at its upper end ex 
cept when closed by a flushing valve N2. 
preferably of the 'ocking type shown. This 
valve is closed by the atmospheric pressure 
thei'eon aided by a spring attached at 
one end to the block N' and at its other end 
to an all ol' standard 1' secured to the valve. 
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After the last tune of the music sheet has 
been played, this flushing valve is auto 
matically opened by a pneumatic P, so as 
to flush the exhaust chamber of the wind 
chest during the subsequent rewinding of 
the music sheet and prevent the instrument 
from playing during this operation. The 
pneumatic P is controlled by a properly ar 
ranged perforation in the music sheet and a 
corresponding valve mechanism of the wind 
chest identical with the valve mechanism of 
the coin controlling pneumatic l, shown in 
Fig. 11, p indicating the tube which con 
nects said pneumatic with the exhaust and 
flushing channel of said valve mechanism. 
As best shown in Figs. 2 and 5, the actuat 
ing arm f of the shaft it is connected with 
the upper end of the valve arm or standard 
77 by a rod ?y, by which connection the mo 
tion of the music and take-up rolls is re 
versed simultaneously with the opening of 
the flush valve N, causing the music sheet 
to be rewound upon the music roll. As 
shown in Figs. 2 and 6, the movable upper 
board of the pneumatic P has an actuating 
arm p which extends across the tail of the 
flushing valve. 
R is a lock or catch which automatically 

interlocks with the tail of the flushing valve 
N when the same is opened and retains it 
in that position during the rewinding of the 
lmusic sheet. This catch is yieldingly held 
in engagement with said valve by a spring 7 
and is disengaged therefrom at the end of 
the rewinding operation by the action of a 
finger S coöperating with the take-up roll 
and secured to a horizontal rock shaft s'. 
This shaft is journaled transversely in the 
uprights D', i) on the front side of the 
take-up roll and is provided at its left hand 
end with an arm s” which is connected with 
the tail of the locking catch R. which latter 
is in the for in of a bell crank level'. The 
finger S is rigidly connected to the free end 
of an arm s” secured to the rock shaft s', as 
shown in Figs. and S. The finger extends 
upwardly from this arm and bears against 
the convolutions of the music sheet opposite 
a transverse groove or recess it in the take-up 
roll, the finger being drawn toward said roll 
by a spring S'. So long as said groove re 
unains covered by the music sheet during the 
rewinding of the latter, the finger is held in 
the retracted position shown in Fig. S, al 
lowing the locking catch R to remain in en 
gagement with the open flushing Valve, but 
as soon as the groove is uncovered by the 
complete unwinding of the sheet from the 
take-up rol, the finge' is drawn into the 
groove by its springs", as shown in Fig. 7, 
thus rocking the shafts" in the proper di 
rection to withdraw the catch from the 
flushing valve and allowing the latter to 
close, as shown in Fig. 2. By this move 
ment of the flushing valve, the upright ::c- 

8 

tuating shaft f" of the driving gear is 
turned in the proper direction to throw the 
music roll out of gear and the take-up roll 
into gear with the driving mechanism, thus 
causing the music sheet to again travel for 
wardly. The finger S and the rock shaft 
carrying it are preferably employed to aid 
in effecting this movement of the shaft i. 
For this purpose, said shaft. S' is provided 
with a rock arm , (Figs. 1, 3, 5 and (3), 
which is connected by a rod it with an arm 
t° secured to the shaft it, and the rear end 
of the groove it in the take-up roll is abrupt 
or substantially radial to the roll, as shown 
in Figs. and 8. By this construction, in 
mediately after the finger 8 enters said 
groove, said abrupt end strikes the upper 
end of the finger and depresses it to the po 
sition shown in Fig. 7, thereby positively 
rocking the shafts in the proper direction 
to shift the parts of the driving gear to the 
position shown in the drawings. 

It should be borne in mind that the coin 
deposited for playing the last tune of the 
sheet is not discharged when the sheet is 
fully wound upon the take-up roll, nor lull 
ing the rewinding of the sheet, otherwise 
the notor would come to a standstill and 
the sheet would not be rewound automati 
cally. However, the coin is finally dis 
charged during the initial forward travel of 
the music sheet following its rewinding op 
eration, by a perforation u in the sheet co 
operating with the tracker duct correspond 
ing to the coin-controlling pneumatic land 
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located a short distance in advance of the 
perforations no which control the motor 
pneumatics of the Sound-producing parts of 
the instrument, as shown in Fig. 4. As 
soon as said perforation it passes over the 
tracker-board, after the rewinding opera 
tion the pneumatic l is collapsed and the 
coin is discharged, stopping the moto'. 

at indicates one of the perforations in the 
sheet which cause the instrument to be 
stopped after playing one of the several 
pieces on the sheet except the last. 
The operation of the instrument is as foll 

lows: In the normal condition of the instrl 
ment, the fishing valve l is closed and the 
driving gear is in position to drive the take 
up roll, as shown in the du'awings. After 
the music roll E has been put in place and 
the music sheet, attached to the take-up l'oil 
in the usual nanner, the rolls are trned by 
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20 

hand far enough to move the head coin-dis 
charge perforation ( past the tracker 
board. Upon now depositing a coin in the 
chute, the notor-circuit is closed, causing 
the music sheet to be wound upon the take 
up roll. At the end of the first tune, one of 
the perforations at corresponding to the 
coin-discharge pneumatic L register's with 
the corresponding duct of the tracker board, 
collapsing said pneumatic, discharging the 
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coin and stopping the instrument. Another 
coin being deposited in the chute, the inst I'l- 
ment plays the second tune and at the end 
thereof the coin is discharged as before, this 
action being repeated for each coin, except 
the one deposited to play the last tune 
which is retained in the hopper l during the 
remaining operations of the cycle. 
the last tune has been played and just be 
fore the sheet is fully taken-up by the roll 
E, the perforation thereof which controls 
the opening-pneumatic l of the fillshing 
valve N2 registers with the corresponding 
tracker-duct. collapsing said pneumatic, 
opening the flushing Valve and at the Saline 
time throwing the take-up roll out of geal 
and the music roll into gear with the driv 
ing mechanism through the connection (f of 
the shaft it with said valve. The music 
sheet is now automatically rewound and the 
wind chest is at the same time flushed, l'en 
dering the motor pheumatic's 13 inactive. 
The flushing valve is neal while locked in 
that position by the catch R. The moment 
that the sheet is fully unwound from the 
take-up roll, the finger S enters the uncov 
ered groove f of said roll, l'etracting the 
locking catch R, allowing the flushing valve 
to close and simultaneously 'evel'sing the 
movement of the take-up and illusic rolls to 
again propel the music sheet forwardly. 
The sheet now travels in that direction just 
far enough to carry its final coin-releasing 
perforation it past the tracker board, whe)) 
the coin-discharging pneumatic l is agai}l 
collapsed, the coin discharged and the in 
strument stopped before the sheet advances 
far enough to repeat the tunes without the 
deposit of further coins. 

iBy utilizing the initial forward travel of 
the rewound music sheet to effect the dis 
charge of the coin after the last piece has 
been played, the construction of the auto 
matic controlling devices is materially sim 
plified. 
The locking catch R of the flushing valve 

positively holds the latter open against the 
tendency of the atmospheric pressure to 
close it and thereby also prevents the parts 
of the driving gear from accidentally shift 
ing out of place. 

I claim as my invention: 
1. In an instrument of the character de 

scribed, the combination with a wind chest, 
a pneumatic action and trackel' mechanism 
including a perforated music-sheet and 
music and take-up rolls, of roll - driving 
mechanism, shiftable members for alter 
nately connecting said rolls with the driv 
ing mechanism, and a flushing device for 
the wind-chest controlled by the tracker 
mechanism and controlling said shiftable 
members. 

2. In an instrument of the character de 
scribed, the combination with a wind chest, 

Aftel 
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a pneumatic action and tracker mechanism 
including a perforated music - sheet and 
music and take-up rolls, of roll - driving 
mechanism, shiftable members for alter 
nately connecting said rolls with the driv 
ing mechanism, a flushing valve for the 
wind chest controlled by the tracker-mecha 
nism, and means for operatively connecting 
said shiftable members with the flushing 
valve. 

3. In an instrument of the character de 
scribed, the combination with a wind chest, 
a pneumatic action and tracker mechanism 
including a perforated music - sheet and 
music and take-up rolls, of roll - driving 
mechanism, shiftable members for alter 
nately connecting said rolls with the driving 
mechanism, a shaft connected with said 
shiftable members and having a rock-arm, a 
flushing valve for the wind-chest controlled 
by the tracker - mechanism and having a 
projecting arm, and a connection between 
the arm of said valve and said rock-arm. 

4. In an instrument of the character de 
scribed, the combination with a wind chest, 
a pneumatic action and tracker mechanism 
including a perforated music - sheet and 
music and take-up rolls, of roll-driving 
mechanism, shiftable membel's for alter 
nately connecting said rolls with the driving 
mechanism, a flushing valve for the wind 
chest controlled by the tracker-mechanism, 
means for operatively connecting said shift 
able members with the flushing valve. 
means for locking said valve in its open po 
sition, and releasing means for said locking 
means controlled by the take-up roll. 

5. In an instrument of the character de 
scribed, the combination with a wind chest, 
a pneumatic action and tracker mechanism 
including a perforated music - sheet and 
music and take-up rolls, said take-up roll 
having a recess, roll - driving mechanism, 
shiftable members for alternately connect 
ing said rolls with the driving mechanism, 
a flushing valve for the wind chest con 
trolled by the tracker-mechanism and con 
trolling said shiftable membel's, a lock for 
retaining said valve in its open position, 
and a releasing finger for said lock coöper 
ating with said recess. 

6. In an instrument of the character de 
scribed, the combination with a wind chest, 
a pneumatic action and trackel' mechanism 
including a perforated music - sheet and 
music and take-up rolls, said take-up roll 
having a recess, roll-driving mechanism 
shiftable members for alternately connect 
ing said rolls with the driving mechanism, 
a flushing valve for the wind chest con 
trolled by the tracker mechanism and con 
trolling said shift able members, a lock for 
retaining said valve in its open position, a 
rock shaft arranged parallel with the take 
up roll and carrying a finger arranged to 
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enter the recess in said roll when the music 
sheet is unwound therefrom, and means for 
operatively connecting said lock with said 
rock-shaft. 

T. In an instruments of the character de 
Scribed, the combination with a Wind chest, 
a pleumatic action and trackel mechanish) 
including a perforated music - sheet and 
music and take-up rolls, said take-up roll 
being provided With a recess having an 
abrupt end, of driving mechanism having 
shiftable members for alternately connect 
ing said rolls therewith, a rock shaft carry 
ing a finger arranged opposite the recess of 
the take-up roll, and means for operatively 
connecting said shiftable members with said 
rock shaft. 

S. In an instrument of the character de 
scribed, the combination with a wind chest, a 
pneumatic action and tracker mechanism in 

5 

cluding a perforated music-sheet and music 
and take-up l'olls, said take-up roll being 
provided with a recess having an abrupt 
end, of driving mechanism having shiftable 
membel's for alternately connecting said 
l'olls there with, an actuating shaft connect 
ed with Said shiftable member's, a flushing 
valve for the wind-chest controlled by the 
tracker-mechanism, a lock for retaining Said 
Valve in its open position, a rock shaft car 
rying a finger arranged opposite the recess 
of the take-up roll, and means for oper 
atively connecting said rock-shaft with said 
lock and said actuating shaft. 
Witness my hand this 9th day of April, 

90S. . 

EUGENE DE IKLEIST. 
Witnesses: 

O. F. GEYER, 
E. M. GRAHAM. 
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