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 UNITED STATES PATENT OFFICE.

HENRY PRICE BALL, OF SCHENECTADY, NEW YORK, ASSIGNOR OF ONE-
HALF TO SAMUEL INSULL, OF CHICAGO, ILLINOIS.

- TONE PRODUCING AND RECORDING. INSTRUMENT.

No. 849,453,

| Specification of Letters Patent.
- Applioation filed Decomber 11,1903, Serial No, 184,815,

- Patented April 8, 1907.

-~ To all whow it may concern:

citizen of the United States, resiamg |
Schenectady, county of Schenectady, State of
New  York, have invented certain new and

" Be it known. that I, HeNrY PRICE B@QLL{&

useful Improvements in Tone Producing and

Recording Instruments, of which the fol-

lowing is & specification.

. My invention consists in the combination,
with the mechanism ot a piano, of a device ;
which will gutomatically produce upon a

10

- moving strip of paper or other material a

15

“complete record of the musical notes struck

by the Ejerformer upon the piano,-and, fur-
ther, which will automatiecslly introduce a

definite time interval between the striking
of & key or keys by the performer and the

- recerding of such note 6r notes.
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~ The object of my invention 1s. tq'pro_\;’ide"
‘& recording device which will perform its
function of recording without in any wise in-

terfering with the touch of the performer or |

' otherwise with the normal action of the
", plano mechanism, - __ -
~ Various forms of perforating devices have

~been designed to be employed in connection

30 : |
- ment.. - Such devices

35

40

45

normal action of the 0 1€

- terially affect the touch of the

- with the result that the record made is not
such as represents the performance of the
~ player upon an instrument not connected to.
such recording device. In the construction
described in this ap%liczi;tionh this condition

with a piano mechanism.” In all such de-
vices cords, electric contacts, prneumatic ap-

~ paratus, and similar devices have been di- |
rectly connected to the keys of the mstru- |
by interfering with the
plano mechanism ma- -

18 entirely overcome by providing that there
shall be no direct connection between the
keys of the piano and the recording mechan-
Ism, |

~ In a. former applicétion, ~ Patent No.
778,335, dated January 3, 1903, I have de-

scribed a perforating mechanism controlled

1n its operation and directly connected to
the keys of a piano or corresponding in-

- strument and also containing means for in-

troducing a time limit between the striking
of a key and the recording of the note struck.

My present invention makes use of the
perforating mechanism described in such for-

mer application, but differs therefrom in that

at

 the

performer,

¢

such key or keys
Fation. ' _ -
_The accompanying drawings will serve to
‘1llustrate my invention. N

i

e perforating meechanism while controlled

b 'tEe keys of the piano is not directly con-

nected to the keys of the piano. 0
Put 1n still other words, my invention con-

sists in introducing between the keys of a
pianoc or other tone-preducing instrument
| and a series of perforating devices a series

of devices not connected to the keys, but

‘which. will when a key or keys are struck

cause - perforating devices corresponding to

to be thrown into oper-

- Figure 1 is & vertical section through a

| %iano mechanism and a perforating device.

1g.. 2 is‘an enlarged side elevation showing

the relation between a pneu matic-valve and
‘& hammer of the pignd-action. Fig. 3 is a
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longitudinal section  through the valve.

Fig. 4 is_a’ transverse section through the
valve. Hig. 5 is‘a vertical section showing

a mechanical device for controlling the per-

| forating mechanism by the movement of a
hammer of the piano-action: Fig. 6 is a ver-
| tical section showing an electrical device for
controlling thé perforating mechanism by
| the movement of a hammer of the pianoc-
action. | "

In the drawings, A represents the frame of
p piano; B, keyboard; C; hammer of piano-
action; D, stretched strings of piano. These
parts present no points of novelty.

- Mounted on theto]l:;’qf the piano is the per-

forating device, which 1s_contained within a
case l. This device; ag shown, consists of a

shaft ¥, adapted to be driven at constant

speed. Mounted loosely upon this shaft are
| & series of eccentrics G, carrying punches H.
| Between the. eccentries -and secured to, the
‘shaft arve a series of toothed wheels . I. Piv-
| oted on each ectentric is a latch J, which
‘when released is adapted to coact with a

toothed wheel 1.
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ole

K represents the lfeéd-r-mll ""for: ~:._the miisic% -

strip; L, take-up roll;.M, driving-roll, which .
rTecerves 1ts motion through mechanism con-

nected with the shaft F. -
- The
the per |
essential. - Any- suitable perforating mech-
anism may be used. o .
The perforating mechanism shown in Figs.

100

?articula,r features of construction of
orating mechanism described are not
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“ates the valve N or bell-crank N” N®.
a valve N or bell-crank N’ N* is actuated, a

1,5, and 6 is the same. In Fig. 1 the perto-

rating mechanism is shown as pneuwmatically

controlled, and for this purpose there 1s ar-
ranged a series of valves °\, (one valve for

each punch,) to each of which 1s connected an
arm O, situated in the path of movement
o hammer C. These valves are normally

closed and are maintained in the closed post-

tion: by means of springs P, Figs. 3 and 4.
The valves N are connected to the ends ot
tubes Q, which lead to the prunary pneumat-

ics R, which in turn control secondary pneu-

matics S, which control power-pneumatics T,

which control pivoted levers U, adapted to

coact with latches J.  In Tig. 5 bell-cranks N’
are substituted for the valves N, and inter-
posed between the upper arm of each ofsuch
holl-cranks and a lever U is a cord V. In

Jig. 6 bell-cranks N* are employed, the upper
end of each of which is adapted to bridge a

pair

of contacts W W’ in circuit with a mag-
net

X . the core of which, Y, is connected to 2

lever U.

The operation of the arrangement shown.in
Figs. 1, 5, and 6 is substantially the same.
When an operator strikes a Key, a hammer C
of the piano-action flies up and then imme-
diately returns to its original position unless
the operator holds down the key, mn which
case the hammer is held up—that 1s; as

shown in Fig. 2, the hammer strikes a string
(position shown in dotted lines) and then Te-

bounds, (position shown in full lines.) The
hammer in its movement strikes a valve N or
a bell-crank N’ N2 as the case may be, and
then a string of the instrument.

1t will be observed that a hammerin mov-
ing upward must move through a definite clis-
tance and that consequently a time interval
will intervene between the time that a key s
struck and the time when the hammer actu-

When

lever U through the instrumentality of the
interposed pneumatic or electric devices 1S
actuated, which permits a latch J to coact
with a toothed wheel I, thus connecting ‘an

cccentric G to the shaft I and throwing a

punch into operation to perforate the music-
strip passing under it.. It will be observed
that the perforating mechanism shown 1s en-
tirely separate from the piano-action.

I wish it understood that I do notlimit my-
‘self in any wise to the valve mechanism or

bell-cranks for controlling the action of the le-
vers U ,.as it will be understood that many de-
vices may be placed within the path of move-
ment of the hammers C of the piano-action
and which will have an equivalent function.

I further wish to have it understood that
my invention may be employed with devices
other than a piano—in fact, with any device

‘where a moving part serves to actuate a valve

or bell-ecrank or corresponding devices for

controlling the action of a punch or punches

the device

of

840,453

and without in any wise affecting the me-
chanical action or force required to operate
for instance, a plano-key—neces-
sary to produce the original impulse.

1t will be seen from the above description
that the "device is certain in its operation---
i. e., willrecord every note struck—as a valve
or bell-crank must necessarily be operated be-
fore a hammer is brought in contact with a
string of a plano.

aving thus described my invention, 1

claim—

1. A tone producing and recordifig instru-
ment, comprising a tone-producing mechan-
ism, a recording mechanism, and a control-
ling device for the recording mechanism

adapted to. be actuated by the final driven

part of the tone-producing mechanism.

2. A tone producing and recording instru-
ment, comprising a tone-producing mechan-
ism, a recording mechanism, and a control-

line device for the recording mechanism.

structurally separate from the tone-produc-
ing mechanism, but adapted to be actuated
bv the final driven part thereof.

3. A tone producing and recording instru-
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ment, conprising a tone-produeing mechan-

ism, a recording mechanism, and a control-
ling device.for the recording mechanism situ-
ated in the path of movement of the final
driven part of the tone-producing mechan-
ism, and adapted to be actuated thereby.

4. A tone producing and recording instru-
ment, comprising a tone-producing mechan-
ism, a' recording mechanism provided with
means for introducing a time interval be-

| tween possible successive actions of such re-

cording mechanism, and a controlling device
for the recording mechanism structurally
separated from but adapted to be actuated
by the final driven part of the tone-produc-
ing mechanism. ' '

5. A tone producing and recording instru-
ment, comprising a tone-producing mechan-

ism, having a keyboard and moving parts

actuated thereby, a recording mechanism,

“and controlling mechanism for.the recording

mechanism, situated between the tone pro-
ducing and the recording mechanisms, not
connected to the tone-producing mechanism,
but in the path of movement of the final
driven part thereof.

6. A tone producing and recording instru-

ment, comprising & tone-producing mechan-
jsm having a series of moving hammers, a

| recording mechanism, and mechanism not

connected tothe tone-producing mechanism,
but in the path of movement of the moving
hammers for controlling the action of the re-
cording mechanism.

7. A tone producing and recording mnstru-
ment. comprising a tone-producing mechan-
ism, a recording mechanism provided with
means whereby a time interval will elapse
between the striking of a note by the per-
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former and the action of the recording mech- |

_anism, and a controlling device for the re-

i0

1Sm.

cording mechanism structurally separated

~ .from but adapted to be actuated by the final

driven part of the tone-producing mechan-

8. A tone producing and recording instru-
ment comprising a plano-action, a perforat-

Ing mechanism, and means actuated by the

movement of the hammers of the piano-ac-

~ tion for -controllipg the movement of the per-

r5’l

2G

- forating mechanism. ) o
9. A'tone producing and recording instru-
ment, comprising a piano-action, a perforat-

ing mechanism, and means actuated by the
movement of the hammers of the piano-ac-
tion for controlling after a definite time the
movement of the perforating mechanism.
10. A tone producing and recording instru-

‘ment comprising a series of keys, a series of
- hammers, a series of controlling devices situ-

ated inthe pathof movementof the hammers,
and a seriés of punches responsive to the ac-

- tion of said controlling devices.

25

- 11. A tone producing and recording instru-
ment comprising a series of keys, a series of

“hammers, a series of pneumatic controlling
- devices situated in the path of movement of

30

the hammers, and a series of punches re-
sponsive to the action of said controlling de-

-

~ Vvices.
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12. A tone producing and recording instru-
ment comprising a piano-action, a perforat-
ing mechanism, and a series of controlling-
valves actuated by the hammers of the piano-

13. A tone producing and recording instru-

ment comprising a pilano-action, a perforat--

ing mechanism, and a- series of controlling-
valves actuated byf[r)arts of tlte piano-action

which are separate from but.actuated by the
keys of such action,

14. A tone producing and recording instru-

ment comprising a piano-action, a series of per-
forating mechanisms, a -series of controlling

‘mechanisms interposed between the piano-
‘actlon and the perforating mechanisms, and
actuated by the hammers of the piano-acfion,

3

whereby the movements of the perforating

mechanisms are controlled. -
~ 15. A tone producing and recording instru-
ment comprising a piano-action, a perforating

mechamsm, and meansactuated by the move- .
‘ment of- but not connected to the hammers -
- of the piano-action for controlling the move-
‘ment of the perforating mechanism.

[ ] =

~ 16. A tone producing and recording instru-
ment comprising a piano-action, a perforat-
ing mechanisin, amll) pneumatic mechanism
for controlling said perforating mechanism,
not connected to but actuated by, the ham

| mers of the piano-action.

17. A tone producing and recording instru-
ment comprising a piano-action having as

parts thereof a keyboard, and a series of ham-

mers, a recording mechanism, and controllers
therefor, actuated by the movement of the

‘hammers of the piano-action.

55
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- 18. A tone producing and recording instru-

ment comprising a keyboard, a piano-action,
a recording mechanism, a controller therefor

‘which 1s mechanically separated from the

70

hammer portion of the piano-action, but

adapted to be moved by the hammer when
the latter.1s actuated by a performer in strik-

| Ing-a note on the keyboard.

19. A tone producing and recording instru-
ment, comprising a piano-action, a perforat-
ing mechanism, a controlling means for the
perforating mechanism actuated by but sep-

75
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arated from the piano-action and located to

introduce a time interval between the actua-

{ tion of the piano-action and the actuation of

the perforating mechanism. |
20. A tone producing and recording instru-

83.-

ment comprising a piano-action, a recording -
device, and controlling means for the record-

ing device actuated by the hammers of the
plano-action. - ' "

~ In testimony whereof I aflix my signature
In the presence of two witnesses.

- HENRY PRICE BALL,

- Witnesses: ' |
J. Ii. Pearson,

J. FRANK O’CoNNOR.
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