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PETER WELIN, OF NEWCASTLE, INDIANA, ASSIGNOR, BY MESNE ASBLEGNMENTE, 70

THE KRELL AUTO-GRAND PIANO CO. OF AMERICA, OF CONNERSVILLE,

A CORPORATION OF INDIANA.

INDIANA,

AUTCMATIC MODULATING MECHANISM FOR MUBICAL INSTRUMENTS.

1,034,048.

Specification of Letters Patent.

Patented July 30,1912,

-Application filed January 7, 1907. Serial No. 351,086.

To dall whom it may concern : '

Be it known that I, Perer WrLix, a citi-
zen of the United States, residing at New-
castle, in the county of Henry and State of
Indiana, have invented a new and useful
Automatic Modulating Mechanism for Mu-
sical Instruments, of which the following is
4 specification.

This invention relates to that class of
niusi¢ playing devices which, whether in the
form of automatic pianos or the like or in
the form of separate devices for playing or-
dinary musical instruments, are operated
automatically from the music sheet and the
tracker-bar. ,

Although this invention ¢ontains certain

. additional features, it is in general an im-
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provement on the invention set forth and
claimed in my prior co-pending application
for an automatic playing attachment for
musical instruments filed Dec. 7, 1905, Se-
rial No. 290,749. In another co-pending ap-
plication also on a pneumatic action for mu-
sical instruments filed Jan. 7, 1907, Serial
No. 851,085, I have shown and broadly
claimed certain improvements on the same
invention. v

This case relates to the same siubject mat-
ter, but refers especially to that embodiment
thereof in which the modulating mechanism
is controlled automatically from the tracker-
bar either in the piano player or the combi-
nation piano. R S

It also includes’ certain improvements in
the throttle mechanism for avoiding a
thumping action during the playing of the
modulated notes, means for adjusting the
tension of the throttling valve, and certain
improvements in the bleéding mechanism,
these latter features not being .limited to
said automatic control.

The principal objects of the invention are
to provide improved modulating means con-

‘trolled automatically from extra channels

in the tracker-bar, to accomplish this result

ini a simple and convenient manner, to pro-

vide for operating such means to modulate
the notes. individually or ih sections; also to
provide improved throttling mechanism for
preducing the modulating effect, to prevent
the secondary valve which is usually em-

ployed, from thumping during the playing
of the medulating notes, to provide means
for adjusting the tension of the throttling
valve and generally, to improve and sim-:
plify pneumatic actions for instruments in
which the operation of the entire modniat-
ing device is controlled from the trackes-
bar. ‘

While this invention is illustrated ag, and
preferably is, applied {0 an automatic musi-
cal instrument, it is to be understood that
many features thereof are equally applicable
to playing devices for musical instruments.

Reference is'to be had to the accompany-
ing drawings constituting part of this speci-
fication in which, . ,

Figure 1 is a front elevation of a portion
of an automatic pianc constructed in ac-

‘cordance with this invention with parts

broken away and in section. - Fig. 2 is a de-
tail elevation of n part of the tracker-bar
and music winding rolls alse showing a
way in which the music sheet may be cut to
produce the modulating effects. Fig. 8 is a
front view of the chamnel board thereof
broken away to show portions of each of the
plates of which the same is made up., Fig.
4 is a sectional view on the line 4—4 of Fig,
3, showing a bleeder box connected with the
channel board. Fig. 5 is a sectional view on
the line 5—5 of Fig. 4. Fig. 6 is a longitu-
dinal section of one of the valve boxes for
the striking pneumatics. Figs. 7 and 3 are
plans of certain portions of the device shown
in Fig. 6 with the parts appearing above the

lines 7—7 and 8—8, respectively, removed,-

and Iigl 9 is a diagrammatic view {lustrat-
ing the prirciple on which the shove 'de-
seribed mechanism operates and also show-
ing in-a broader way the principle of the
Invention. ,

Referring first to Wig. 9, it will be seen
that the tracker-bar 10 is provided with the
usual channels 11 and with an additional
series of channels 12. These additional
channels may be of the same shape sud sizs
as the channels i, or otherwise. The nam-
ber of channels 12 may be varied within
wide limits, according to the manner in
which the modulating action is %o take ef-
fect. In the present instance twenty-two of
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these channels are employed, eleven at each
end of the tracker-bar, but they may be
scattered through the tracker-bar at regular
or irregular intervals, as desired.

In order to operate from the perforated
musie sheet the devices which are connected
with the channels 12, the sheet is shown in
Fig. 2, as provided with perforations 14
which are adapted to pass over the several
channels 12. These perforations are prefer-
ably made slightly in advance of the regular

note perforations 15, provided the channels

11 and 12 are in alinement with each other.
Tt the forward edges of the two sets of per-
forations in the music sheet are in aline-
ment, then the channels 12 are offset slightly
from the channels 11.
for giving the throttling action a little time
to place the parts in position prior to the
sounding of the note. _
Each of the channels 12 is connected with
a modulating channel 16 by means of a pipe
or tube 17. The modulating channels 16 are
located in the channel board 18 and each
one of them is connected with one or more
perforations 19.  In the present instance, as
92 channels 16 are used, each one is shown

as being connected with three of-the per-.

forations 19. Each of the perforations 19
communicates through a channel 20 with a
pneumatic 21. This pneumatic operates a
valve 22 which controls a channel 23.
When the pneumatic is in ordinary posi-
tion, the valve connects this channel with
the suction chamber and when raised it con-
nects it with the outside air, so as to raise a
throttling pneumatic 24 to throttle a pas-
sage 25 through which connection is made
from a suction chamber 26 through a pas-
sage 27 to the striking pneumatic 28.
Therefore, when one of the channels 12 is
opened, the corresponding number of throt-
tle valves are lifted ready to throttle the
corresponding striking pneumatics, no other
action, however, taking place until a perfo-
ration in the music sheet comes over one of
the corresponding passages 11. Then an
impulse will pass from the channel 11 to the
ordinary note playing pipe 30 through the
channel board 18.  This is connected
through a passage 31 with a primary pneu-
matic 32 which operates a primary valve 33
to cut off a connection 34 from a suction
chamber in which the primary valve is lo-
cated and connect the passage with the out-
side air. This sends an impulse to a second-
ary pnenmatic 35 which copens a valve 36 to
permit the striking pneumatic 28 to be con-
nected with suction chamber 26 through the
throttled opening 25. at the same time shut-
ting the pneumatic 28 off fromi the outside
air. :
It is to be noted that the upper side of the
prleumatic 85 is in a chamber which com-
municates with the suction chamber 26 only

This is to provide-
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through the opening 25. The purpose of
this construction is fo prevent a thnmping
action which takes place on the part of the
secondary valve in those constructions in
which the latter is Jocated in the main sue-
tion chamber 26. By having this pussage
throttled in the saine manner as the passage
to the striking pneumatic. this thumping
action is aveided during the striking of the
modulated notes. The suction chambers 26
are connected with a suction chamber in the
channel board 18 by means of passages 37,
as shown in Fig. 1.

From the above deseription, it will be
seen that the above mentioned objects are
accomplished in a simple and efficient man-
ner by the application of the principle of
this invention,

Tor a more particular description of the
apparatus which has been chosen for illus-
trating the invention, reference is to be had
to the remaining figures of the drawing.

The channel board 18 is preferably made
up of a series of plates 38, 39, 40 and 41.
In the front board 38 ave the perforations
19, 31 and 37, each set of these three perfo-
rations being connected with one of the
striking pnenmatic valve boxes. The sec-
tion 39 contains the suction chamber which
has been referred to, and which is connected
with the passages 37. The section 40 con-
taing the channel 16. The back board sec-
tion 41 is perforated to receive the pipes 17
and also to connect the channels 16 swith a
bleeder valve box, the object of which is to
restore the pneumaties 21 to their normal
condition wunder suction after they have
heen disconnected from the outer air. The
manner in which this is brought about will
be seen by reference to Ifigs. 4 and 5. Each
of the modulating channels is directly con-
nected to a pneumatic 42 on which rests a
valve 43 provided with a spring 44 for as-
sisting in returning it to the position in
whiely it occupies when there is no air un-
“der the pneumatic. At the end of the valve
43 is a perforation 45 connected with a
channel 46 which communicates with the
medulating channel. The chamber 47 in
which the wvalve iz located communicates
with the suction chamber and is always un-
der suction. When the end of the modulating
channel in the tracker-bar is closed, the
chamber 47 communicates through the pas-
sage 45 and chennel 46 with the modnlating
channel. When an impulse of air passes
+into the modulating channel it operates the
pneumatic 42 to close the valve and cut the
modulating channel off from communication
with suction and permits the impulse of air
to act on the pueumatics 21 in the manner
above described. As soon as the modulat-
ing channel in the tracker-bar is closed, and
leakage commences to take place the spring
44 tends to push the valve 43 away from its
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seat and restore the elements to normal con-
dition when the channel 46 will again be
connected with the suetion so as to bleed the
channel 16. Omne of these valves is of
course, used for each of the channels 16.

In Figs. 6, 7 and 8, a construction and
arrangement. of the primary, secondary,
modulating, and throttling valves are shown
and also their connections with the strik-
ing pneumatic and the other elements. In
this form the primary valve 33 is located

*in the suction chamber 26 in§tead Qf bei'ng a
separate construction as indicated in Fig. 9.

The other features, however, correspond
substantially to what is shown in Fig. 9 but
with certain additions. The throttling valve

24 is shown as being normally forced from -
its seat by a regulating spring 50, which .

may be so constructed as normally to hold
the valve 24 in a partly closed or throttling
position. As this spring is liable to lose
some of its resiliency after some use, it is
made with means of adjusting it. In the
form shown the spring -is mounted so that
the stationary arm of 1t is at an angle ‘with
respect to the adjacent wall of the passage
in-which it is located and between this
inclined arm and the wall is located a slid-
ing block 51 which obviously will regulate

the spring to give more or less pressure to-

the throttle valve. " For the purpose of mov-
ing the block back and forth and adjusting

its position, a screw 52 is provided extend-'

ing outside of the pneumatic so that it can
be readily reached for operation. This
serew is held in adjusted position by a plate

61, which in turn is held by a clamp 62
- secured by the bolts which hold the valve-

_ boxes.

40

‘The valve 22 is shown as of a differential
character. That is, its two valve members,
53 and 54, are movable independently of
each other although they are movable to-

| gether also. The member 53 is adjustably

45

mounted on the valve stem 55 but the mcm-

~.ber 54 is freely slidable thereon. A spuing

50.
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56 normally holds said members apart. The

action is first to positively close the valve

member 53 and later open the valve member
54 so0 that connection of the passage 23 with
the suction will be closed before the pas-
sage is connected to the outside air. Such
a valve may be used in place of valve 33 and
in various other places. It will be seen
therefore that the construction shown in
Figs. 1 to 8 inclusive constitutes a practical,

efficient and simple embodiment of the prin-

ciples diagrammatically ‘illustrated in Fig.
9, and that additional features of the in-

_vention are also shown therein.

While T have illustrated and deseribed a
particular form in which my invention may
conveniently be embodied, T am aware that
modifications may be made therein without
departing from the spirit of the invention

3

ag expressed in the claims. ' Therefore, I do
not wish to be limited to the particular form
shown but _

What I do claim and desire to secure by

| Letters-Patent is:— :

1. In a music playing device, the combi-
nation of a iracker having note channels
and supplementary channels, a striking
pheumatic, a suction chamber, a passage be-
tween the suction chamber and striking
pueumatic. means controlled from a note
channel of the tracker for closing or open-
ing said passage to the suction chamber to
operate said striking pneumatic, a medu-
lating device in said suction chamber for
restricting and controlling said passage, and
means confrolled from a supplementary
channel of the tracker for operating shid
modulating device.

2. In a music playing device, the combi-
nation with a striking pneumatie, of a sue-
tion chamber, a connection between the suc-
tion chamber and striking pneumatic, a
valve for controlling said connection, a
pneumatic in: constant unrestricted commu-
nieation with said connection for operating

said valve, a throttle valve for partially:

closing said ‘connection, and a pneumatic
in the suction chamber for operating the
throttle valve, said throttle valve being op-

-erated independently of the first named

valve. .

3. In a music playing device, the combi-
nation with a tracker-bar having noté chan-
nels and a supplementary channel and a
striking pueumatic, of a source of air ten-
sion, a passage between said source of air
tension and said striking pneumatic, a valve
for controlling said passage, means con-
nected with cne of the note channels for

‘controlling said valve, a throttle valve be-
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tween the source of air tension and the first

named vaive for partially closing said pas-
sage between said striking pneumatic and
the source of air tension, and means con-
trolled by said supplementary channel for
operating the throttle valve independéntly
of the first named valve. oo
4. In a music playing device, the combi-

nation with-a tracker-bar having note chan-

nels and supplementary channels and a
striking pneumatic, of a source .of air ten-
sion a passage for connecting said striking
pneumatic with said source of air tension. a
valve for-closing and opening said passage,
a throttle valve for partiallv closing said
passage, a pneumatic for epevating the
throttle valve, means controlled by one of
said snpplementary channals for operating
the last named pneumatic to partially closa
the throttle valve, and resilient means for
opposing the closing motion of said pnen-
matic, the first named valve being located
between the strikirg ‘pneumatic ond the

throttle valve.

110
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5. In a music playing device, the comibi-
nation of a striking pneumatic, a valve for
controlling the op\ration of the same, a
snction .chamber, a unrottlmg valve for con-
trolling the communication between the
‘suction chamber and first mentioned valve,
a spring for normally holding the throt-
tling valve away trom its seat and means
for adjusting the tension of said spring.

6, In a music playing device, the combi-
natlon of a striking pneunmtlc. a source of
air ten‘;lon, a passage from the striking
pneumatic to the source of air tension, a
throttling valve in said passage for throt-
tling it, 2 gpring for normally forcing said
valve from its seat,  means for opemtmo
sald valve, and means for 'uhuqun(r the ten-
slon of said spring comprising a tovable
block engaging the spring.

7. In a musical instrument, the combina-
tion of a striking pnewmatic, a suction cham-
ber connected therew1th, a valve for throt-
tling the - connection between said suction
chamber snd striking pneumatic, a spring
for normally holdmo satd valve away from
its seat, said spring havmg a shank mchnpd
with respea to the wall of the passage in
which it is located, and a block movable
along the wall of said passage for adjusting
the tension of said spring.

8. Ina music playing device, the combina-
tion of a striking pneumatic, a suction cham-
ber conneécted therew1th a valve for.throt-
tling " the' connection between. said- suction
chamber, and striking pnenmatic, a spring
therefor having a shank located at an angle
with respect. to the wall of the passage in
‘which. it is-located, a block movable between
spid shank. and passage for regulating the
‘tension of the spring, and a screw for ad]ust-
ing the position of said block.

9. In a music playing device, the combina-
tion of a striking pneumatic, a suction cham-
ber connected therew1th a valve for throt-
tling - the . gonnection between said suction
chamber and striking pneumatie, a spring
for said valve having a shank located at an
angle with respect-tothe wall of the passage
in which it is located, a block movable he-
tween said shank and passage for refruhtm«r
the tension of the spring, a screw for ad-
justing the .block, a nut on the screw, and
a clamp for holding the nut in adjusting po-
sitions.

10. In a music playing device, the combi-
nation of -a striking pneumatic with a valve
box having a suction chamber connected
with said pneumqtlc, a valve for controiling
the connection between said pneumatic and
suction chamber, a screw for regulating said
valve, a plate on the screw, means for trans-
mitting motion of the screw to said valve,
a clamping device for clamping the plate

.'agamst the valve box, and means for hold-
ing the clamping device.

1,034,048

11. In a music playing device, the combi-
nation of a tracker having note and modu-
htlng channels, a source of air tensmn, a
strlking pneumatic, a passage for connectlno'
said pneumatic with the scurce of air ten-.
sion, means in said passage for opening and
closma said passage, means communicating

70.

with said passage and controlled from said -

note channels for operating said.opening
and closing means, means in said source of
air tension for restrlctmw the passage of
air through said passage,
trolled from said modulating channels for
operating the restricting means.

12. In a music playlnor device, the com-
bination of a tracker having note and modu-
lating channels, a series of striking pneu-
rmmcs, a source of air tension;a passage con-
necting each - of said striking pneumatlcs
with the source of air tension, means in each
of said passages for opening. and closing
each of said passages, said means being con-

trolled from the note oh‘mnels of the tmcker .

means in said source of air tension for re-
stricting the passage of air through one of
the, passages, and meang, controlled from
each of said modulating channels in the
tracker for operating a plurality of said
restricting means.

13. In a music playing device, the combi-
nation of a. tracker having note and modu-
lating channels, a series of striking pneu-

.matics, a passatre connecting each “of said

r~tr1k1no pneumatics with a source of air
tensmn means for opening and closing each
of said passages, said means being controlled
from the note channels of the tracker, and
means in each of said passages for restrict-
ing the flow of air therethrough, each of
said modulatmg channels controlling a plu-
rality of said restricting means.

14. In a music playing device, the combi-
nation of a valve operatmﬂ pneumatlc, )
channel for conducting air to said .pneu-

matic, a suction chamber normally connected

with sald channel, and a bleeding device:

and means con--
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normally connected with the suctmn cham-

ber and comprising a valve adapted to be
closed by the pneumatic when the air passes
through the-channel to disconnect said chan.
nel from the suction chamber.

15, In a music playing devme, the combi-
nation of a valve, a pneum‘ttlc_ for operating
said valve, a modulating -channel connected

with said pneumatic, a suction chamber, a
| passage through which said suction chamber

1s normally connected with-said modulating
channel, a valve serving to clese said pas-
sage, and means for closing the valve when
air is admitted to the modulating' channel.
16. A bleeder for a musical instrument,
comprising an air ehannel, a chamber con-
nected with a sourcé of air tension, a pneu-
matic in said chamber, a valve 1est1n0f on the
pureumatic, said chamber having a passage
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to be closed by said valve, and means for
connecting the other side of the pneumatic

‘with said channel.

- 17. In a musical instrument, the combl-
nation of a tracker-bar havmg modulating

‘channels and note channels, a striking pneu-
" matic, means controlled from one of the note |-

channels for operating .said pneumatic, a
throttling valve adapted to control the oper-

‘atien of said striking pneumatic, means con-
trolled from one of the modulatlng channels :

S

for operating said throttling valve, a spring

for normally holding said valve away. from

its seat, and a screw for adjusting the ten-
sion of said spring.

In testimony whereof I have hereunto set
my hand, in the presence of two subscribing
W1tnesses

PETER WELIN.

Witnesses:
Arva E, Yacer,
Epwin B. PFAU.

- Coples of this patent may be obtained for five cents eaeh, by addressing the Commissioner of Patents.

Washmgton, D, 0.” :




