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To all whom it maey concern:

Be it known that I, Jomx P. NoORTHEY,
of the city of Toronto, in the county of
York, Province of Ontario, Canada, a sub-
ject of the King of Great Britain, have
1mvented certain new and useful Improve-
ments in Sound-Producing Devices, of
which the following is a specification.

This invention relates to pneumatic de-
vices for producing sound comprising a cyl-
inder having orifices in its wall and a pis-
‘ton reciprocating in the cylinder also pro-
vided with orifices which, by the recipro-
cation of the piston, are alternately moved

5 into and out of alinement with the orifices

in the cylinder to produce a rapid succes-
sion of puffs of air. As ordinarily ar-
ranged, such devices, when the piston speed
is constant, produce a note of a given pitch,
and my object is to so construct the device
_that the pitch of the note sounded may be
changed at will without changing the pis-
ton speed.

T attain my object by providing means
for varying at will the relative position
of the piston and cylinder so that the pis-
ton orifices come into co-operative relation-

- ship with the cylinder orifices a. different
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number of times during each reciprocation
of the piston. A simple arrangement will
be such that co-operation may take place once
for each single stroke of the piston or once
during each double stroke, thus giving notes
an octave apart.

The invention is hereinafter more spe-
cifically deseribed and is illustrated in the
accompanying drawings in which ‘

Fig. 1 is a view, partly in elevation and
partly in section, of the apparatus;

Tig. 2 is a diagrammatic view showing
the relative positioning of the cylinder and
piston to produce a-puff of air for each
single stroke of the piston; :

Fig. 3 is a similar view showing the rela.
tive positioning of the cylinder and piston
to produce a puff of air for each double
stroke of the piston;

Fig. 4 is a sectional view of the cvlin-
drical sleeve operating mechanism; and

Fig. 5 a cross sectional detail of part of
the casing and the cylinder of the sleeve
operating mechanism. _

In the drawings like numerals of refer-

ence indicate corresponding parts in the
different figures.

1 is a casing in which is mounted a cylin-
drical sleeve 2 so that it may be adjusted
longitudinally of the casing.  Preferably
the wall of the cylinder is made compara-
tively thin and rims 8 are formed at each
end having a suitable sliding bearing on
the casing. The wall of this cylinder has
a series of sound producing orifices 4
tormed therein, which will usually be
spaced at equal distances apart. Within the
cylinder a hollow piston 5 is adapted to
reciprocate, this piston being also provided
with sound producing orifices 6 adapted to
be brought into alinement with the orifices
in the cylinder by the reciprocation of the
piston. ,

The piston is provided with an enlarged
part 7 adapted to reciprocate in the part
8 of the casing, which forms a cylinder
therefor. The apertured part of the pis-
ton 1is preferably separated from the re-
mainder of the piston by the diaphragm
9. 'The open end of the piston communi-
cates with the horn 10 which is suitably
secured to the end of the casing. -

Within the casing is formed the cham-
ber 11 communicating with the air inlet 12.
The sound is produced by the reciprocation
of the piston, which causes its sound pro-
ducing orifices to coincide at regular inter-
vals with the orifices of the cylinder 2,
thus producing a series of puffs of air
which occur at such intervals as to form a
musical note.

The cylinder is ordinarily positioned rel-
ative to the piston, which has a fixed travel
so that the orifices coincide once for each
single stroke of the piston. (See Fig. 2.)
By shifting the position of the cylinder,
however, the piston may be caused to bring
its sound producing orifices into alinement
with the sound producing orifices of the
eylinder once during each double stroke,
that is, at the end of the stroke in one

- direction and the beginning of the stroke

in the other direction as illustrated in Figs.
1 and 3. Thus, at will, the device may
be adjusted to produce either a high note
or a low note, or by intermediate adjust-
ments to cause various modifications in the
sound emitted by the instrument. Fur-
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ther, even if it be desived te set the device
to emit one note only for a given piston
speed,- there iz great advantage in having
the cylinder longitudinally adjustable as
it-may thus be very accurately and easily
adjusted to the piston after the device has
been assembled.

The longitudinal adjustment of the cylin-
der may be effected in various ways. Behind
the diaphragm 9 the side walls of the cylin-
der may he of open construction, and
this enables me. to extend a rock shaft 13

. through the walls of the casing and through
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the open sideés of the piston.  This rock
shaft carries cam Pprojections. 14 which are
adapted to engage in notches 15 formed in
he sides of slots 16 formed in the eylinder
wall at opposite sides.. By -operating this
vock shaft the cylinder may be moved back-
wards. or forwards. as’ desired. This rock
shaft will be operated as hercinafter de-
scribed.

The piston and casing are constructed. in
the following manner to effect the reciproca-

tion of the piston. The enlarged part 7 is

formed on a diaphragm 17.on which is
formed a sleeve 18 extending in the direc-
tion of the cylinder 2 and closely fitting a
cylindrical bore formed in the casing. A
space 19 for the admission of air behind the

outer part of the diaphragm 17 is thus:

formed. This space communicates with the
annular inlet chamber 20 with which com-
municates the air inlet 21 supplied with air
by any suitable means. L

A series of ports 22 form the communica-
tion between the inlset chamber 20-and the
space 19. In the part 7 of the piston: is
formed an annular grcove 23 with which
communicate a series of ports 24 opening
into the space 19. An annular- exhaust
groove 25 is algo formed in the part 7 of the
pisten nearer the outer end than-the groove

8. A chamber 26 is forined 1 the part 8
of the casing, and with this space communi-
cate annular grooves 27, and 29, the first
groove being an inlet groove for air in
front-of the piston, the groove 29 an in-
let groove for the air behind the pis-
ton. .- An intermediate groove 28 forms an
outlet groove which ¢ommunicates with the
atmosphere by one or more holes 30.

The operation is as- follows. With the
parts shown-as in Fig. 1, air passes from the
inlet chamber 20 to the space 19, thenc
through the ports 24 the annulay groove 23
and the groove 29 into the chamber 26 and

through the groove 27 to act on the outer -

surface of the diaphragm. The air pres-
sure. 1g:thus the same in front of and behind
the diaphragm 17, but the effective area
against which the pressure in the chamber 19
operates is very mrtich less than: the effective
area at the cuter end of the part 7 of the
piston, and consequently the piston is moved
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to the right. This movement, however, cuts
off communication between the annular
groove 29 and the space 19 and brings this
same groove throtigh. the medium of the ex-
haust groove 25 into communication with the
exhaust groove 28 of the casing. The pres-
sure against the outer-end of the piston at
once falls to that of the atmosphere and the
air pressure in the space 19 is then suffi-
cient to throw the piston to the left and back
to the position in which there is free com-
munication between the space 19 and the
chamber 26, thus re-establishing the equality
of pressure between the space 19 and the
space between the piston end and the: end
of the part 8 of the casing. The piston
therefore will continue to reciprocate as
long ~as air pressure is supplied. through
the air inlet 21. This arrangement, how-
ever, is old in the art and ne claim is made
thereto, substantially the same arrangement
being shown in my prior United States Pat-
ent No. 879190.. )

- The method of supplying air to the air
inlet 12 for the production of the sound and
to the air inlet 21 for the reciprocation of
the piston forms no part of the present in-
vention -and the supply of air may be-con-
trolled in any suitable marner. ,

'Tooperate the sleeve 2 to effect the adjust-
ment hereinbefore referred to, I -employ
control mechanism similar to that now em-
ployed for the control of the air to the air
inlets. - 31 is a drum suwitably mounted and
rotated in any suitable manner. Its periph-
ery -is provided with one or more cam pro-
jections 32 which are-adapted to rock a lever
33 suitably fulerumed on a stationary part.
This lever is adapted to engage the stem 34
of a valve disk 85 slidable in the valve cas-
ing 36, the valve disk being adapted to en-
gage the valve seat 37°s0 as to normally close
the comnunication between tlie alr inlet -85
and the alr-outlet 39. The valve is noumnal-
ly held closed by the coil spring 40 engaging
the cap 41 of the valve casing and the valve
digk itself.

-Below the valve seat exhaust ports 42 com-
municate with the interior of the valve ¢as-
ing. The lower part 43 of the valve stem
is of greater diameter than the upper part
and serves as a piston valve to open and close
the exhaust ports. ‘When the valve.disk 85
is raised, the exhaust: ports arve closed.
When the valve disk 35 is seated, there is
free ‘conumnunication -between the air outlet
39 and the exhaust ports. The air outlet
39 is connected by means of a pipe 44 with
the interior-of the cylinder 45 in which op-
erates the piston 48, the piston rod 47 being
of large diameter so as to materially reduce

_the effective area of the rear side of the pis-

ton. Behind the piston:a port 48 communi-
cates with the interior of the cylinder, this
port opening through a pad 49 which is se-
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cured to the side of the casing 1 and com-
municates with the air chamber 11 thereot.

- The piston rod 47 has a stem 50 counected
therewith
formed on or connected with the cylinder 45.
This stem carries a trangverse pin 52, which
passes through a slot formed longitudinally

Cin the fork 58 formed on the end of the rock
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arm. 54 secured to the rock shaft 13.

- It will be noted that the part 61 of the
eylinder threugh which the sound producing
orifices are formed is slightly less in diam-
eter than the imperforate portion and also
has its diameter reduced slightly adjacent
its forward end, and the piston is also neces-
sarily similarly reduced. The piston and
eylinder ave also so proportioned that, when
they are being assembled, the end of the
piston enters the part of the cylinder of least
dimneter at-or about the time that the part
of the piston of slightly greater diameter
enters the part of the cylinder of slightly
greater diameter.

Normally the valve disk 35 is closed and
the exhaust poris 42 open. There is then
no pressure in front of the piston 46 owing
to the communication between the cylinder
45 and the air outlet 39. “The pressure from
the air chamber 11 behind the piston 46 will
thus be sufficient to press the piston 46 over
to the right as shown in the drawings, thus
moving the cylindrical sleeve 2 to its limit
of motion in one direction. When, however,
the cam projection 32 on the drum 31 en-
gages and rocks the lever 33, the valve disk
25 is raised and the exhaust ports 42 closed.
Air pressure entering through the air inlet
38 will thus pass through the valve casing
86, through the pipe 44 to the cylinder 45
and operating against the front end of the
piston 46 will push the latter to the left as,
though the air pressure behind and in
front is the same, the greater effective area
of the front of the piston eunables the air
pressure in front of it to overcome the air
pressure behind it.. The cylindrical sleeve 2
1s thus pressed to the limit of its movement
in the opposite direction. The two positions
of the sleeve relative to the piston herein-

- before referred to are thus automatically ob-

tained. :

In practice the drum 31 is used to effect
the timing of the cperation of admitting air
for the reciprocation of the piston and the
production of sound, and the timing of the
operation of the piston 46 to shift the posi-
tion of the sleeve 2 may be set to cause the
shift of the position at any desired time
while the piston 5 is in motion so as to
change the character of the sound emitted
as hereinbefore referred to.

Tt is evident, of course, that many other
methods than that described for effecting the
shift of the sleeve 2 will fall within the
scope of my invention. It is further evident

slidable- through a bracket 51

a8

that independently of the change in the char-

acter of the note emitted that the movability
of the sleeve 2 enables me to accurately ad-
just its position relative to the piston in any
case where it is desired that the instrument
shall be used for the production of one note
only.

‘As the horn 10 acts not only as a sound
concentrating and directing device, but also
as a vesonating chamber, it is of the vutmost
importance that it shall be properly pro-
portioned velative to the note produced by
the operation of the piston in the cylinder.
It is obvious that if 1t be of the proper size
and proportions to sound one of the notes
hereinbefore referred to, it will not be of the
proper dimensions to suit the other. I there-
fore, as the notes will usually be an octave
apart, provide the horn intermediate of its
length with a series of apertures 55 which
are adapted to be opened and closed by a
ring 56, this ring, having openings therein
which may be caused by the operation of the
ring to open or close the apertures 55. This
ring may be arranged to be moved in any
suitable manner. I show it, however, as be-
ing adapted to have an oscillating rotary
movement around the horn. This movement
must take place synchronously with the
movement of the sleeve 2. This movement
may be effected in very many ways. Ishow it
as being effected by means of a rock arm 57
secured to the shaft 18, this rock arm being
pivotally connected with a connecting rod-58
pivotally connected with a bell crank lever
59 suitably fulerumed on the horn and hav-
ing its end engaged with a fork 60 formed
on the ring 56. The parts are so propor-
tioned that the apertures 55 are open when
the high note is being sounded and closed
when the low note is being sounded, the res-
onating length of the horn heing cut in half
when the apertures are open.

It is, however, in many cuses not essential
that the entrance of the parts of the piston
of different dinmeters into the parts of the
cylinder in which they have a working fit be
simultaneous and either one may enter be-
fore the other, The difference in the diam-
eter is very small and the small end of the

piston fivst entering the part of the cylinder-

of slightly larger diameter is thus guided in
substantial parallelism with the cylinder so
that the parts of the piston readily enter
the parts of the cylinder in which they have
a working fit.

What I claim as my invention is:—

1. A pneumatic sound producing device
comprising a cylinder having sound produc-
ing orifices in its wall; a piston adapted to
reciprocate in said cylinder having sound
producing orifices adapted to be brought into
alinement with the orifices in the cylinder by
the reciprocation of the piston; and means
for varying the relative positions of the
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cylinder and piston to vary the number of
times the said orifices are brought into co-
operation during each double stroke of the
piston. _

2. A pneumatic sound producing device
comprising a-cylinder having sound produc-
ing orifices in its iall; a piston adapted to
reciprocate in said cylinder having sound
producing orifices adapted to be brought
mto alinement with the orifices in the cylin-
der by the reciprocation of the piston; and
means for varying the relative positions of
the cylinder and piston axially thereof to
vary the number of times the said orifices are
brought into co-operation during each double
stroke of the piston.

3. A pneumatic sound producing device
comprising a cylinder having sound pro-
ducing orifices in its wall; a piston adapted
to réciprocate in said cylinder having sound
producing orifices adapted to be brought into
alinement with the orifices in the cylinder
by the reciprocation of the piston ; and means
for varying the relative positions of the
cylinder-and piston axially thereof so that

the reciprocation of the piston may bring

the orifices into co-operation either at the
end of each stroke of the piston in one direc-
tion or intermediate the ends of each stroke.

4. A pneumatic sound producing device
comprising a cylinder having sound produc-
ing orifices in its wall; a piston adapted to

reciprocate In said cylinder having sound
R te

producing orifices adapted to be brought into

5 alinément with the orifices in the cylinder by

the reciprocation of the piston; means for
varying the relative positions of the cylin-
der and piston to vary the number of times
the said orifices are brought into co-opera-
tion during each double stroke of the piston
and a timing device adapted to automatically
control said position varying means to
change the relative position of the cylinder
and piston at predetermined intervals.

5. A pneumatic sound producing device
comprising a casing; a cylinder supported
In' said casing so as to be movable longi-
tudinally of its axis and having sound
producing orifices formed in its wall; a
hollow piston open at one end adapted to
reciprocate in said cylinder; said piston hav-
ing sound producing orifices formed in its
wall adapted to be brought into alinement
with the orifices in the cylinder wall; and
means for moving said cylinder.

6. A pneumatic sound producing device

comprising a cylinder with sound produc-
ing orifices in 1ts wall and an annular en-
largement at one end provided with air
ports; a cover for the cylinder; a hollow
piston open at one end, hdving sound produc-
ing orifices adapted to co-operate with the
sound producing orifices of the cylinder and
provided with an enlargement remote from
the open end, fitting the annular enlarge-

. 1,584,016

ment of the cylinder and ports in said en-
largement co-operating with the cylinder
ports to. control the admission and exhdist
of the air which effects the reciprocation
of the piston, the piston adjacent its open
end being slightly reduced in-diameter -and
the cylinder correspondingly reduced in
diameter and the parts proportioned so that
when the piston and cylinder are being
assembled the end of the piston enters the
part of the cylinder of least diameter at or
about the same time that the enlargement of
the piston enters the ‘annular enlargement
of the cylinder; and a diaphragm in said
piston close to-the innermost sound-produc-
ing orifices.

7. A pneumatic sound producing device
comprising a cylinder having sound produc-
Ing orifices in its wall; a piston adapted to
reciprocate in said cylindér having sound
producing orifices adapted to be brought
mto alinement with the orifices in the cyl-
inder by the reciprocation of thé piston;
means for varying the relative positions of
the ‘cylinder and piston to vary the fiumber
of times the said orifices are brought into co-
operation during each double stroke of the
piston; a resonating horn; and means for
varying the effective resonating length of
the horn to correspond with the pitch of the
sound produced and in synchronism ivith
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the means for varying the relative position -

of the cylinder and piston.

8. In a pneumatic sound producing de-
vice, the combination of an air miotor; two
co-operating parts, dne movable relative to
the other by the ‘air motor, and adapted
when supplied with air under pressure to
cause a rapid succéssion of puffs of air

‘adapted to produce a musical note; means

for varying the relationship of said parts to
vary the pitch of the note; a tesonating
hoin; and means for simultaneously chang-
ing the effective resonating length of the
horn to suit the pitch of the note produced.

9. A pneumatic sound producing device
comprising a cylinder with sound produc-
ing orifices in its wall and an annular en-
largement at one ‘end provided with air
ports; a cover for the cylinder; a hollow pis-
ton open at one end, having sound produc-
ing orifices adapted to co-operate with the
sound producing orifices of the cylinder and
provided with an enlargerment remote from
the open end, fitting the annular enlarge-
ment of the cylinder and potts in said en-
largement. co-operating with the cylinder
ports to control the admission and exhaust
of the air which effects the reciprocation of
the piston,-the piston adjacent its open end
being slightly reduced in diameter and the
cylinder correspondingly reduced in diam-
eter and the parts proportioned so that when
the piston and cylinder are being assemibled
the end of the piston enters the part of the

100

105

110

115

120

125

130



16

1,584,018

cylinder of least diameter at or about the

same time that the part of the piston of nor-

mal diameter enters the end of the part of

};ihe cylinder within which it has a working
t. .

10. A pneumatic sound producing device
including a cylinder having its forward
part of slightly reduced diameter and a pis-
ton similarly formed, the piston and cylin-
der also being so proportioned that tlis end
of the piston enters the part of the cylinder
of least diameter at or about the time that
the part of the piston of normal diameter
enters the end of the part of the cylinder
within which it has a working fit.

11. A pneumatic sound producing device
of the type described including a cylinder

o

with sound producing orifices in its walls
and a hollow piston also having sound pro-
ducing orifices formed in its wall adapted to
co-operate with the sound producing orifices
of the cylinder, the outer ends of the cyl-
inder and piston being slightly reduced in
diameter whereby, when the parts ave being
agsembled, the part of the piston of smaller
diameter first enters the part of the cylinder
of slightly larger diameter and is thus guid-
ed so that the parts of the piston enter the
parts of the cylinder in which they have
their working fit.

Signed at Toronto, Canada, this 26 day of
May 1922.

JOHN P. NORTHEY.
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