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To all whom it may concern:

Be it known that I, Roserr J. BENNETT, 2
citizen of the United States, residing at Mo-
line, in the county of Rock Island and State
of Illinois, have invented certain new and
useful Improvements in Automatic Playing
Attachments for Musical Instruments, of
which the following is a full, clear, and ex-
act specification.

This invention relates to pneumatic auto-
matic playing attachments for musical in-
struments, and more particularly to those
employing a record sheet serving to control
air passages usually called “tracker ducts”
which are connected with pneumatics for
controlling the instrumentalities whereby
the notes are sounded. Some musical in-
struments of this nature are designed to
play a solo instrument and an accompani-
ment instrument by one and the same record
sheet. This is particularly true in wind in-
struments, such as pipe organs comprising
an accompaniment organ and a solo organ,
where it is desired to accentuate certain
parts of the solo on the solo instrument
without correspondingly sounding the same
notes on the accompaniment instrument, but
this characteristic is, of course, not confined
to wind instruments or organs. It is quite
apparent that by the employment of usual
expedients the notes would be sounded on
both instruments without discrimination,
where the coperation of the instrument de-
pends upon the admission of air to the
tracker ducts by the passage of a perforated
record over the same, if the tracker ducts
for both instruments be arranged in line so
as to be uncovered by the same note opening
in the record sheet. If not so arranged, the
combined length of the two series of tracker
duct openings will be objectionably increased
by the staggered relation of the openings
thus required, and moreover, the record
sheet will be correspondingly increased in
width by the necessitated additional note
openings.

The inventicn, therefore, has for its
primary object to provide an improved
pneumatic playing attachment for musical
instruments of such construction that the
openings of two series of tracker ducts may

- be arranged in line with the same note open-

ing in the record sheet in a way to effect
the operation of the note sounding instru-
mentalities controlled by one of the tracker
ducts in such line without similarly sound-
ing the note controlled by another tracker
duct in the same line.

With a view to the attainment of these
ends and the accomplishment of certain
other objects which will hereinafter appear,
the invention consists in the features of
novelty which are shown in the accompany-
ing drawings and which will now be more
fully described and also particularly pointed
out in the claims.

In the said drawings—Figure 1 is a dia-
grammatic view of a pneumatic playing at-
tachment for musical instruments embody-
ing this invention, showing the tracker board
and record spools in transverse section. Fig.
2 is a front elevation of the record sheet and
spools with related parts. Fig. 3 is an en-
larged face view of the record sheet adja-
cent one of the recesses therein: and Iig.
4 is a section thereof on the line 4—4 of
Fig. 3.

1 and 2 are the two series of tracker duct
openings which, as shown in Fig 2. are ar-

- ranged 1n lines extending transversely of the
record sheet, which is shown at 3, and they
are also arranged in lines parallel with the
line of movement of the sheet in which it
travels when being unwound from the spool
4 on to the other spool 5 by the usual or any
suitable means, that is to say, each opening
1 of the upper series is directly above or in
line with cne of the openings 2 in the lower
series, so that a note opening or perforation,
such as 6 in the record sheet, will register
with both of these tracker duct openings,

first with the upper one and then with the
lower one, and if the note opening be of suf-
ficient length, it will for a time register with
the two tracker duct openings simulta-
neously. These tracker openings 1 and 2
control respectively the instrumentalities
whereby the notes of the musical instrument
or instruments are scunded. The musical
instruments are not illustrated in the draw-
ings, but are indicated diagrammatically at 7.
8. These illustrations may be regarded as
respectively comprising a solo organ or

other instrument and an accompaniment
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organ or other instrument, each including
the necessary instrumentalities whereby the
notes are sounded. Such instrumentalities
usually comprise a valve apparatus com-
monly known in the art as a controlling
pneumatic, any one of many examples of
which might be employed, and which ordi-
narily comprise means whereby they become
active for setting intc operation the note
sounding instrumentalities of the musical
instrument when air is admitted to the con-
trolling pneumatic for breaking or partially
reducing a vacuum or partial vacuum ex-
isting therein. The pipes or passages for
thus admitting air to the controlling pneu-
matics are shown in the accompanying
drawings at 9 and 10 respectively. This
partial vacuum in each of the controlling
pneumatics of the instruments 7 and 8 1s
under the control of the record sheet 3, as
usual, but according to this invention,while
one of the musical instruments is actuated to
sound 1its note by admission of air to its
series of tracker duct openings, the admis-
sion of air to the other series of tracker
duct openings which control the other mu-
sical instrument is ineffectnal, and the latter
said instrument can only be actuated by
connecting the tracker duct openings to-
gether at a time when the admission of ex-
ternal air is shut off from both. Therefore,
according to this invention, the solo instru-
ment, for example, is actuated by an in-
crease 1n the degree of vacuum existing in
its tracker duct opening or openings,
brought about by connecting the tracker
duct openings together at a time when the
valves they control are subjected respectively
to high and low tension exhausters; while
the accompaniment instrument operates as
heretofore by the admission of air to its
tracker duct for reducing the degree of
vacuum therein. Any suttable mechanism
may be employed for producing these func-
tions according to this principle. In the
exemplification shown in the drawings, air
is exhausted from the two pipes or pas-
sages 9, 10 respectively by low and high ten-
sion exhausters or bellows 11, 12 connected
by pipes 13, 14 with chambers 15, 16 respec-
tively, which communicate respectively with
pipes 9, 10 through ports 17, 18 controlled by
valves 19, 20. In constructing the invention
for commercial purposes, there would, of
course, be employed as many pipes or pas-
sages 10 as there are note sounding instru-
mentalities to be actuated, or as many con-
trolling pneumatics as there are in each of
the instruments 7, 8. In an organ or piano
of the usual form, it is customary to employ
one of these controlling pneumatics for each
key. Consequently, in practice, there should
be employed as many of the valves 19, 20 as
there are tubes or passages 9, 10, with a-cor-
responding number of chambers 15, 16 in-
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dividual to these valves, and as all of these
chambers belonging to the sclo organ, for
example, should be subjected to substan-
tially the same air tension, and those be-
longing to the accompaniment organ sub-
jected to substantially the same tension, but
of a higher degree, or different tension from
that existing in the chambers 15, it is desir-
able to connect the exhausters 11, 12 respec-
tively with wind chest or trunks 21, 92, so
that but one exhauster will be required for
each series of chambers 15, 16.

The valves 19, 20 are controlled by varia-
tion in air tension in the tracker ducts lead-
Ing from the tracker duct openings 1, 2.
In this illustration of the invention, these
tracker ducts are shown at 1% 2% respec-
tively, as being formed in a tracker board
23, there being as many of the ducts 12, 2¢
as there are openings 1, 2 in the face of the
tracker board over which the record sheet
3 travels, as usual. TFor convenience of con-
structicn, these tracker ducts 12, 2 may be
extended by tubes 1%, 2" respectively, so as
to facilitate their connection with the de-
vices for controlling the valves 19, 20. The
tube 1" from each of the tracker ducts 12
extends to a chamber 24, one side of which
1s closed by a flexible diaphragm or other
movable pressure abutment 25 connected by
stem 26 to valve 19, whose area is less than
that of the diaphragm 25, and consequently
is held over so as to close a port 27 leading
to the atmosphere by the vacuum or partial
vacuum existing in chamber 15. The tube 20
leading from each of the ducts 22 communi-
cates with a chamber 28, which is closed on
one side by a diaphragm or pressure abut-
ment 29 or other movable abutment, and
which is connected by stem 30 with valve
20, and also with a second valve 81 ar-
ranged to cut off the admission of external
air through port 18 when the valve 20 is
open, and to admit external air to the port
18 and consequently to the pipe 10 when
the valve 20 is closed, both of these valves
20 and 31 being of smaller area than the
diaphragm 29, so that when the air tension
in chambers 16, 28 fluctuates, the valves 20
and 31 will be correspondingly opened and
closed. The chamber 28 is connected by a
small passage or bleed hole 32 with the
chamber 16, so that the exhauster 12 will
bleed chamber 28 and the tracker duct con-
nected therewith of the air therein, and
equalize the air tension on both sides of the
diaphragm 29 when the admission of ex-
ternal air to tracker duct 2* is cut off,
thereby permitting the external air pres-
sure to force valve 31 to its seat, but as soon
as external air is admitted to tracker duct
2* through one of the note openings 6 in
the record sheet, this equilibrium will he
distributed and the air pressure thus ad-
mitted will force diaphragm 29 toward
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valve 20 and cause it to close, while opening
port 18 to the external air and thereby
breaking the vacuum or partial vacuum ex-
isting in passage 10, thus resulting in the
actuation of the accompaniment instrument
8 as usual, and when duct 2* is again closed
by the record sheet, the parts will be re-
stored to the position shown in Fig. 1, as
will be readily understeod.

It is of course apparent that the note
opening 6 while admitting external air to
tracker duct 22, also admits air to the
tracker duct 1* of the solo instrument, bub
the latter is not thereby actuated, because
this admission of air only tends to increase
the pressure against diaphragm 25 and hold
valve 19 tighter to its seat over port 27,
thus preventing the vacuum or partial vacu-
um being broken in pipe 9. In order, how-
ever,that the record sheet may serve to break
or relieve the vacuum in pipe 9, means are
provided whereby the air may be exhausted
from chamber 24 to a degree causing the
diaphragm 25 to lift valve 19 from its seat
around port 27 and force it to its seat
around port 17. The means for accomplish-
ing this must, of course, be capable of creat-
ing a higher tension in the chamber 24 than
can be created by the exhauster 11 and it
is seen that by connecting the duct 1* to
the duct 2%, this result is Instantly accom-
plished. TIn order that they may be thus
connected, the record sheet is provided with
a recess 0* in its inner face, so formed and
situated as to bridge the tracker board
openings 1, 2. Any suitable expedient may
be resorted to for thus creating the recess
in the record sheet, such for example, as
by first providing the sheet with the open
perforation like perforation 6, and then
pasting a thin sheet 33 thereover so as to
close it from the cuter side, the face of the
tracker board serving to close the recess at
the inner side at all points excepting where
the tracker board openings 1, 2 exist. Thus
connecting the duct 1* with the duct 2%
however, does not necessarily result in cor-
respondingly actuating the accompaniment
instrument, for the reason that the bleed
opening 32 may be so small as compared
with the outlet from chamber 16 to the ex-
hauster 12 that the slight amount of air
drawn from duct 1* will be insufficient and
the opening 32 will bleed chamber 28 too
slowly, as compared with the rapid exhaust
from chamber 16 to effect the actuation of
the valve 31. TIn order that the valve 19
may be restored to the position shown in
Tig. 1 by the admission of air to chamber
94, as soon as the recess 6* has passed the
opening of the tracker board 1% the record
sheet 1s provided at the end of the recess 6
with a small supply port 34, which, how-
ever, is not of suflicient size, or need not
be of sufficient size to admit air so freely to

the duct 2* when it passes the opening of
the latter as to disturb the equilibrium of
air tension existing on opposite sides of the
diaphragm 29. As soon as port 34 registers
with opening 1, normal, or substantially nor-
mal atmospheric pressure is restored in cham-
ber 24, and valve 19 again closes port 27.

With the invention thus described, it will
be understood that any ordinary perforated
record sheet adapted to be used with a
tracker board having but a single series of
tracker duct openings, may be modified by
the addition of the closing caps or sheets 33
wherever desired to produce the effect sought
to be obtained; and it will also be seen that
with the described arrangement of tracker
duct openings in combination with means
for connecting them together when it is de-
sired to accentuate or actuate one of the in-
struments without correspondingly operat-
ing the other one, the tracker duct openings
in each series may be placed as close to-
gether as would be safe to avoid a note open-
ing in the record intended to register with
one tracker duct overlapping the adjacent
tracker duct in the same series, and as a
consequence, the desired result is accom-
plished with a tracker board of reduced
length and a record sheet of reduced width.

What T claim is:

1. In an apparatus of the class described,
the combination of a traveling record sheet,
a plurality of tracker ducts arranged in a
line parallel with the direction of travel of
said sheet, note sounding instrumentalities,
means connecting said ducts respectively
with said note sounding instrumentalities
for actuating said instrumentalities respec-
tively when air is admitted to one of said
ducts and exhausted from the other, said
record sheet having perforations for admit-
ting air to one of said ducts, means for ex-
hausting the air from the latter, and means
associated with the record sheet for connect-
ing said ducts together to form a continuous
passage.

2. In an apparatus of the class described,
the combination of a traveling record sheet,
a plurality of tracker ducts arranged in a
line parallel with the direction of travel of
said sheet, note sounding instrumentalities,
means for connecting said ducts respectively
with said note sounding instrumentalities
for actuating said instrumentalities respec-
tively when air is admitted to one of said
ducts and exhausted from the other, said
sheet having perforations for admitting air
to one of said ducts, means for exhausting
the air from the latter, means for connecting
said ducts together whereby one will be ex-
hausted into the other, and means for in-
creasing atmospheric pressure in one of said
ducts after it is thus exhausted into the
other.

3. In an apparatus of the class described,
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the combination of two tracker ducts, a rec-
ord sheet having means for pneumatically
connecting said ducts together to form a
continuous duct and note openings for ad-
mitting air to said ducts, note sounding in-
strumentalities connected with and con-
trolled by said ducts respectively, and means
for exhausting the air from one of said
ducts.

4. In an apparatus of the class described,
the combination of two tracker ducts, a rec-
ord sheet having a recess for pneumatically
connecting said ducts together to form a con-
tinuous passage and a note opening arranged
to register with said ducts, note sounding in-
strumentalities connected with and con-
trolled by said ducts respectively, and means
for exhausting the air from said ducts.

5. In an apparatus of the class described,
the combination of two tracker ducts, a rec-
ord sheet having a recess for pneumatically
connecting said ducts together to form a
continuous passage and a note opening ar-
ranged to register with said ducts, said rec-
ord sheet also having an air supply port ar-
ranged at the after end of said recess in line
with said ducts for admitting air thereto,
note sounding instrumentalities connected
with and controlled by said ducts, and means
for exhausting the air from said ducts.

6. In an apparatus of the class described,
the combination of separate tracker ducts,
separate instrumentalities adapted to be
actuated by the admission of air thereto,
valves for controlling the admission of air to
said instrumentalities, means for subjecting
said valves to different degrees of pressure
for holding them closed, mcluding means
for exhausting the air from one of said
tracker ducts, means whereby the admission
of air to the latter said duct opens one of said
valves, means whereby the other cne of said
valves is opened when a degree of vacuum
is created in the other of said duets, a record
sheet having a note opening arranged in the
line of said ducts and adapted to register
therewith, and means associated with said
sheet for pneumatically connecting said
duets together.

7. In an apparatus of the class described,
the combination of separate tracker ducts,
separate instrumentalities to be actuated by
the admission of air thereto, valves for con-
trolling such admission of air to said in-
strumentalities respectively, fluid pressure
abutments for controlling said valves re-
spectively, air exhausting means for subject-
ing said abutments to different degrees of
air tension, means whereby said air tension
is reduced on one of said abutments when
air is admitted to one of said tracker ducts,
means whereby said air tension is counter-
acted on the other of said abutments when
air is exhausted from the other of said
tracker ducts, and means for connecting the
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latter tracker duct with said air exhausting
means.

8. In an apparatus of the class described,
the combination of separate tracker ducts
terminating in.tracker duct openings, a
traveling record sheet having note openings,
said tracker ducts having their openings ar-
ranged in a line parallel with the line of
travel of said note openings and adapted to
register with the latter, means associated
with said sheet for connecting said tracker
duct openings together to form a continuous
passage, and note sounding instrumentalities
connected respectively with said tracker
ducts and controlled thereby.

9. In an apparatus of the class described,
the combination of a record sheet provided
with a recess in one face thereof closed at
its outer side, a plurality of tracker ducts
having openings arranged in the line of
travel of said recess and adapted to be pneu-
matically connected together thereby to
form a continuous passage and note sound-
ing instrumentalities connected with and
controlled by said tracker ducts respectively.

10. In an apparatus of the class described,
the combination of a record sheet having one
or more recesses in one face thereof closed
on the other face of the sheet against the
admission of air, and one or more note
openings arranged in the same line of travel
of said recesses, a plurality of tracker ducts
having openings arranged in said line of
travel and adapted to register with said re-
cesses, and note openings, and note sounding
instrumentalities operatively connected with
and controlled by said tracker ducts re-
spectively.

11. In an apparatus of the class described,
the combination of two tracker duets, a
record sheet having means for pneumati-
cally connecting said ducts together to form
& continuous passage and provided with note
openings arranged in line with said ducts
and adapted to register therewith, two
chambers having a restricted communicat-
ing passage, one of which is connected with
one of said tracker ducts, a high tension ex-
hauster connected with the other of said
chambers, a diaphragm separating said
chambers, an air port for admitting air to
one of said chambers, pneumatically con-
trolled mnote sounding instrumentalities
pneumatically connected with the last said
chamber, two valves for respectively con-
trolling the admission of air to the latter
said chamber and communication between
that chamber and said note sounding in-
strumentalities, a third chamber with which
the other one of said tracker ducts com-
municates, a fourth chamber, a low tension
exhauster connected with said fourth cham-
ber, a diaphragm separating said third and
fourth chambers, a second set of pneumati-
cally controlled note sounding instrumen-
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talities, and a valve connected with the sec- name to this specification, in the presence of
ond said diaphragm for alternately placing | two subscribing witnesses, on this 6th day
the said second set of note sounding in- | of May, A: D. 1910. '

strumentalities in communication with the ROBERT J. BENNETT.
said fourth chamber and the atmosphere as | Witnesses:
said second diaphragm vibrates. J. H. Jocuuwm, Jr.,

In testimony whereof I have signed my C. H. Seem.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”




