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. No. 889*,46‘6.

'UNITED STATES PATENT OFFICE.

EUGENE DE KLEIST, OF NORTH TONAWANDA, NEW YORK.

SPEED-REGULATOR FOR AUTOMATIC MUSICAL INSTRUMENTS.

Specification of I..e_t_tei's Patent.
Application filed January 13,-1906. Serial No. 295,916,

 Patented June 2, 1908.

To all whom it m@y concern:
. Be 1t known that I, EucENE pE KLEIST, a

" citizen of the United States, residing at
- North Tonawanda, in the county of Niagara

 tors for Automatic Musical Instruments, of |
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'-:.'25
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- the motar 1n
sheet. S o

~ The object of my invention is to provide a.
- speed regulator of this character which is

and State of New York, have invented a new
and useful Improvement in Speed-Regula-

which the following is a specification.

- This mvention relates to the means em- |
ployed 1n self-playing pneumatic pianos and
- other automatic musical instruments for
- regulating the speed of the air motor which
. propels the perforated music sheet and more
- particularly to regulating devices of this kind
which produce a relatively rapid. action of
automatically rewinding the

simple and compact in construction and re-
hable in action. ) o o
In the accompanying drawings consisting

- of 2-sheets: Figure 1 is a fragmentary front
~elevation of an automatic piano embodying

the invention. Fig. 2 is a enlarged side ele-

- vation of the .speed-regulator with its rear
board removed, showing the position of the
parts when the instrument is silent. Fig. 3 |

1s & similar elevation of the regulator viewed
from its opposite side with its front board re-

moved. Hig. 4 1s a vertical longitudinal sec-
tion in line 4—4, Fig. 5, showing the.pneu--

matic of the rewind-valve locked. Fig. 5 is
a trapsverse section in line 5—5 Fig: 3. Fig.
6 1s & horizontal section in line 6—6, Fig. 3.

"y

Fig. 7 1s a section similar to Fig. 5, showing a |.

- modification of the invention.

- constructionbut is

45

A indicates the usual tracker-board. B
B’ the rollers on which the music sheet B? is

wound and C the air motor for driving said

rollers.. The motor may be of any suitable

type employing a plurality of bellows which

act successively upon a crank shaft to impart

rotary motion thereto.- Any suitable or well
known automatic reversing gear being in-

cluded in the transmitting mechanism be-.

tween the motor and said rollers for rewind-
ing the music sheet. |

~ Dis the speed regulator which is preferﬁbly |

located immediately in front of the motor C.
It consists of a*box or case which is divided

* by an upright partition d and a horizontal

partition d” into three chambers E E’ I

}ireferably of the common |

k

in Fig. 5.

ranged 1n the horizontal partition
‘the regulating chamber I’ by one or more

and rewind chambers, respectively. These
partitions extend lengthwise of the case and
the regulating chambér is on the rear side
thereof and provided in its rear wall with an

opening f which communicates'with the majn -

exhaust channel f” of the air motor as shown

" The exhaust chamber E is provided at one

end with a horizontal exhaust channel ¢
which is connected with the main suction

bellows of the instrument (not shown).by a

‘hose or conduit ¢’. - The regulating chamber
K’ communicates with the exhaust chamber

E by a port k controlled by a_.valve 1’ prefer-

‘ably of the sliding type, which is guided in
ways h? secured to the partition d. The port

h 1s tapered lengthwise of the valve A’ and

the latter contalns a narrow vertical port A

B 'which may be termed exhaﬁst, regulating.
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which registers therewith and is as long as

| the greatest width of the tapering port. By
‘this construction, only so-much of the taper-
g port is. uncovered as registers with the

valve-port and the effective area of the latter
1s 1ncreased” or diminished as it..is brought
opposite a wide or.narrow portion of the

tapering port by the movements of the valve, . -

thus exhausting a greater or less quantity of
alr from the bellows of the air motor and
varying its speed accordingly. o
The regulating valve h. may be operated
by any suitable means. In the constriiction

‘shown in the-drawings, it is operated by a

hand lever I connected with the valve by a
rod 7. o o | N
- The rewind chamber E? islocated above

JINO | | | the exhaust chamber E and connected there-
Similar letters of reference indicate corre-:

- sponding parts throughout the several views.
49 A

with by a comparatively large |
and with

ports 7. , .

To the upper side of the port 5 is applied
a rewind-valve J preferably of the rocﬁ{ing
type which is closeg by a spring 4% and opened.
by a small bellows or motor pneumatic. K

having its movable board .provi’d‘ed with an
| arm k which is connected with the tail of said
valve by a sticker /. Asshown in the draw-
ings, this pneumatic is mounted borizontally
on the case of the spéed regulator and con-

trolled by one of the units or valvée mechan-
isms of the pneumatic action of the instru-
ment and a perforation of the music sheét, in
the same manner as the motor pneumatics
of the piano hammers. .=

k* indicates the exhaust tube which leads

£0rt‘ j- ar-

85

90

895

100

105

110



T

L0

> S - - as

#

irom the pneumatic X

wind chest,.

- Liindicates a Jocking device for temporarily
nolding the rewind-valve open. This devics
preferably consists of & vertically swinging
pawl or catch pivoted at its lower end to the

base of the pneumatic X and adapted to in-

L

teriock with the arm L when the said pPnet-

matic 18 collapsed, as shown in Tig. 4, the
catch being automatically drawn into engage-
ment with said arm by a spring 1.

M is an unlocking bellows or pneumatic

- for withdrawing the catch L out of engage-

20

oent with the bellows arm % and permitting
‘the rewind valve to close. This pneumatic
is arranged 10 an upright position at the right |

nand end of the case, and the arim m of its
movable board is connected with the upper
end of the cateh L by a rod m/.  This rod is

1ree o slide on the cateh towards the left in

Fig. 3 so as not to affect the catch when the

pneumatic M is collapsed but withdraws the
caten when said pnuematic expands, the rod

being provided for this purpose with a stop-
nut or button m?® arranged to engage the left
side of the catch. The preumatic communi-
cates with the exhaust channel ¢ by a passage

7 80 as to remain collapsed as long as the in-

30

strument plays.

The operation of the speed regulator is as

follows:. When the main exhaust bellows of
the strument is operated, the unlocking

pueumatic M is collapsed as shown by dotted

" lines in Fig. 3 and by full lines in Fio. 4, the
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8 given time is controlled by
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same remaining in that condition as long as
the instrument plays, thus meving the button
m* a suthicient distance in advance of the

cateh L to permit it to swing to the left into
~engagement with the arm of the valve-open-

g pneumatic K when the latter is collapsed.
During the playing of the instrument, the
last-named pneumatic is expanded and the
rewind-valve is closed. The air is now ex-
hausted, from the motor C through the pas-
sage f, regulating chaniber B~ valve port A3,
tapering port /2, exhaust chamber B, channel
g and conduit ¢/, and the quantity of air ex-
hausted from the bellows of the air-motor in
| the regulating
valve as hereinbefore deseribed, thus govern-
ing the speed of the motor and of the travel-
Ing music sheet accordingly. | |
When the music sheet has been fully
wound upon the take-up roller, the perfora-
tion in the music sheet which controls th
valve opening pneumatic K registers with the
corresponding tracker-duct, causing said
pneumatic to be collapsed and opening -the
rewind valve, the movable board of this
pneumatic being at the same time locked in
1ts depressed position by the automatic
catch L. The air is now exhaisted from the
motor not only through the tapering port A

- and the valve port 2% but mainly through

65

the large port §, the rewind chamber E* and

2,468

to the customary | the ports’. This eauses the motor to opay-
| -ate more rapialy and by means of the cus-

tomary reversing gear 1o quickly rewind the
musie sheet upon the roller B.  Afier the

musie sheet has been rewound ithe electrie or

otner motor which operates the rain ex-
haust bellows is stopped asutomatically or
othérwise thus allowing the unlocking pneu-

)

matic M to expand under the action of its

expansion spring snd retracting the cateh 1.

| This permits the valve-opening nneumatic

K to expand and the rewind-valve J Lo close,
restoring the parts to their original position.
By providing means for locking the pneu-

tic 1 of the rewind-valve in its collapsed.

condition, 1 averd the formation of & slot in
the music sheet of sufficient length to keep

this pneumatic collapsed during the entive

period of rewinding the sheet, which would
otherwise be necessary. | -

If desired the passage which eonnects the
air motor with the speed regulator may coin-
municate with the rewind chamber as shown
atf*1 Fig. 7. Inthis modified construction
when the rewind valve is closed the air is ex-
hausted from the motor C through the re-

wind-chamber B2, ports 4 regulating chuwin-

ber I’ and regulating ports b 7, while when

the rewind valve is opened, the air is ex-

hausted directly through the port 7 without

passing through the regulating chamber.
While 1 have herein shown and deseribed g
rocking rewind valve and a sliding regulating

LG
i
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valve, other types of valves may obviously -

be substituted therefor without departing
from the scope and spirit of tha invention,
and L do not therefore wish to he limited to
the particular construction of these sud other
parts of the speed regulator, '

I claim as my invention:

1. In a speed regulator for a pneumatic
muslcal mstrument, the combination of an
airr motor, a case containing an exhaust
chamber, a regulating chamber connected
with the exhaust chamber and a rewind
chamber connected with said exhaust and
regulating chambers, one of the two last-
named chambers communicating with the
alr-motor, a regulating valve controlling the
passage between the exhaust chamber and
tne regulating chamber, a rewind valve con-
trolling
chamber and the rewind chamber, and means
tor operating said valves, substantially as
set forth.

2. In a speed regulator for a pneumatic

-muslical instrument, ‘the combination of a

pneumatfic action, an air motor, & case con-
taining an exhaust chamber, a regulating
chamber connected with the exhaust cham-

ber and a rewind chamber conneccted with

sald exhaust and regulating chambers, the
motor being connected with said regulating

the passage between the exhaust
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chamber, a regulating valve controlling the -

assaye between the exhanust chamber and
&

130
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the reghilating chamber, a rewind valve con-

_trolling the: passage between the exhaust

chamber and the rewind chamber, and an

operating pneumatic for the rewind valve

controlled by the
stantially as set fort

Eneumatic. action, sub-
- 3. In'aspeedre ulator for the air motor of

pneumatic musical instrument, the combina-

tion of a pneumatic action, a case containing
an exhaust chamber, a régulating chamber

connected with the exhaust chamber and a
rewind chamber connected with sald exhaust

~and reﬁui’a’ti’ng chambers, a regulating valve

LD

controlling the passage between the exhaust

" chamber and the regulating chamber, a re-

~ wind valve controlling the passage between

29

the exhaust chamber and the rewind cham-
ber, a pneumatic for opening the rewind
valve controlled by the pneumatic action,
means for retaining the rewind valve 1n 1its
open position, and means for releasing satd
retaining means, substantially as set forth.
- 4. In aspeed regulator for the air motor of
a pneumatic musical instrument, the combi-
nation of a pneumatic action, a case contain-

_ing an exhaust chamber, a regulating cham-

ber connected with the exhaust chamber and
a rewind chamber connected with sald ex-

" haust and regulating echambers, a regulating

30

valve controlling the passage between the
exhaust ehamber and theregulating chamber,
a rewind valve controlling the passage be-
tween the exhaust chafnber and the rewind

chamber,. a pneumatic for ppening the re-

wind valve controlled by the pneumatic ge-
tion, an automatic locking device for retaimn-

ing said pneumatic in its collapsed condition,

40

and a releasing device-——acting upon said
locking device, substantially as set forth.

5. In a speed regulator for the air motor of
a pneumatic musical instrument, the combi-

nation of a pneumatic action, a case contain-

~ ing an exhaust chamber, a regulating cham-

45

ber connected with the exhaust-chamber and
a rewind chamber ‘connected with sald ex-
haust and regulating chambers, a regulating

" valve controlling the passage between the

f50

exhaust chamber and the regulating cham-
ber, a rewind valve controlling the passage
between the exhaust chamber and the re-

~ wind chamber, a pneumatic for opening the

rewind-valve controlled by the pneumatic |

~ action, an automatic locking device for re-

29

GO

taining said pneumatic in its collapsed con-
dition and a second pneumatic for releasing
said locking device, substantially as set forth.

6. In a speed regulator for the air motor of
a pneumatic musical instrument, the combi-

‘nation of a pneumatic action, a case contain-
ing an exhaust chamber, a regulating cham-
ber connected with the exhaust chamber and

a rewind chamber connected with said ex-
haust and regulating chambers, a regulating
valve controlling the passage between the

s exhaust chamber and the regulating cham- |

3

‘ber, a rewind valve controlling the passage

between the exhaust chamber and the re-
wind chamber a pneumatic for opening the
rewind-valve controlled by the pneumatic
action, an automatic locking device for re-
taining said pneumatic in its collapsed con-

dition, and a second pneumatic. communi- -
“cating with said exhaust chamber and con-

grolling said locking device, substantially as
set forth. . | . B .
7.. Ina spéed regulator for the air motor of
a pneumatic musical instrument, the combi-
nation of a pneumatic action, a case contain-
ing an exhaust chamber, a regulating cham-
ber connected with the exhaust chamber and

g rewind chamber connected with said ex-

haust and regulating chambers, a regulating
valve controlling the passage between the
exhaust chamber and the regulating cham-
ber, a rewind valve controlling. the passage
hetween the exhaust chamber and the rewind
chamber, a pneumatic for opening said re-
wind-valve controlled by the pneumatic ac-
tion, a pivoted catch arranged to interlock

with the movable board of said pneumatic

and an unlocking pneumatic connected with
said catch, substantially as set forth.

8. In aspeed regulator for the air motor of
a pneumatic musical instrument, the ¢ombi-
nation of a pneumatié¢ action, a case contain-
ing an exhaust chamber, a regulating cham-
ber connected with the exhaust chamber and

a rewind chamber connected with said ex-

haust and regulating chambers, a regulating
valve controlling the
exhaust chamber and the regulating cham-
Ler, a rewind valve controlling the passage

! between the exhaust chamber and the re-

passage between the
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wind chamber, a pneumatic for opening said

rewind valve controlled by the pneumatic

action, a pivoted catch arranged to interlock

with the movable board of said pneumatic,

105

an unlocking pneumatic and a connection

hetween the last named pneumatic and said
catch capable of sliding on the catch in one
direction, substantially as set forth.

9. In a speed regulator for the air motor of

a pneumatic musical instrument, the combi-
nation of & case containing an exhaust chami-

‘ber, a regulating chamber connected with

the exhaust chamber and a rewind chamber
connected with said exhaust and regulating
chambers, a regulating valve-controlling the
passage between the exhaust chamber and

‘the regulating chamber, a rocking rewind
valve controlling the passage between the -

exhaust chamber and the rewind chamber, a
pneumatic for opening the rewind-valve

| mounted horizontally on said case, a locking

device for retaining said pneumatic in its col-
lapsed condition and a second pneumatic for
rereasing said locking device, communicating
with said’ exhaust chamber, substantially as
set forth. -

10. In a speed regulator for a pneunatic
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¥

115

120

125

130



R ]

e - 889,466

'

musical instrument, the combination of an chambers, and means for operating said 1¢
alr motor, a case containing an exhaust valves, substantially as set forth.

chamber, a regulating chamber communicat- | Witness my hand this 6th day of January,
g with Sl?id e}aih&usil; chamber and th{f main | 1906, | ' -

exhaust channel of the air motor, and a re- VTN .

wind chamber connected with said exhaust ' BUGENTE DR KLEIST.

and regulating chambers, valves respectively |  Witnesses:

controlling the passages between the exhaust C. . GEYER,

chamber and the regulating and rewind K. M. Granam,

4
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