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Some of the objects of the present inven-
tion are to provide means for playing an
organ with a touch simulating - that of a
piano touch; to provide means for varying
the intensity of a note or notes from an
organ; to provide means for causing the note
of an organ to have.an initial maximum
intensity which will gradually diminish at
a predetermined rate; to provide -means

whereby the  initial intensity of an organ .

note may be varied in accordance with the
striking force upon the key; and to provide
other improvements. as will hereinafter- ap-
pear. L ;

In the accompanying drawings, Fig. 1is a
diagrammatic view, partly in section, of one
form of the present invention as applied
to open end organ pipes; and Fig. 2 repre-
sents the end portion of a closed organ pipe

showing -the application of the system to

<D

that type of. pipe. SRS

Referring to Tig. 1 of the drawing, one
form of the present invention comprises an
organ pipe 10 of the open end type mounted
upon a wind chamber in the form of a casing
i1 having a transverse partition 12 arranged
to provide a chamber 13 and ‘a receiving
chamber 14,  The chamber 13 has {ree com-
munication with the inlet end of the organ
pipe 10 while the chamber 14 has free com-
munication with an air pipe 15 leading -to
‘any suitable source-of air supply not shown.
Clommunieation between the chambers 13 and
14 ig established as desired by an opening 16
controlled by a valve 17 which seats therein
and is normally held closed by a spring 18.
Tn the present construction the opening 16 is
below and in alignment with the inlet of the
.pipe 10, and the valve 17 1s arranged to
move vertically to open and close. communi-
cation hetween the two chambers 13 and 14.

As & means for controlling the movement
of the valve 17 and for controlling the varia-
‘tion in intentity of the sound produced by
‘the pipe 10, the valve .17 has a stem 20 pro-
truding from the casing 11 and carrying
a rigid pin 21 intermediate its length which
rides snugly in a slot 22 arranged longitudi-
nally in an arm 23. This arm 23 forms the
movable side of a bellows 24 and .is hinged
_or-pivoted at 25 to the fixed side 26 which.is
rigidly fastened to a fixed part such as the
“casing 11.  Adr under pressure is admitted
to the bellows 24 hy way of a pipe 27.in a

manner to be hereinafter explained. The .

free end of the arm 23 is connected by a
cable 30, or other means, to one end of a lever
31 which is pivoted at 82 to the pipe 10 and
has its opposite end pivoted to a slide valve
member 83 which slides in guides 34 to vary
the size of an opening 35 in the side of the
pipe 10. A spring 36 is airanged to assist
i the return of the valve member 33 to its
normal open position. e
For controlling the supply of air to the
pipe 27, a valve casing 40 1s provided having
a valve chest 41 formed therein and arranged
to communicate with the pipe 27. At the
other side of the casing 40 a pipe 42, which
is in communication with the 1ain air
supply pipe 15, communicates with a port
49/, An exhaust port 43 is provided at a
suitable point. Communication between the
two pipes 27 and 42 is controlled by a pri-
mary slide valve 44 acting in-conjunction
with a secondary slide valve 45. The pri-
mary valve 44, in the present instance, is
formed ag an extension of the valve stem 20
and is provided with a. through port 46
properly located for the required action.
The secondary valve 45 projects from the
opposite end of the casing 40 with respect to
the valve 44 and has two through ports 47
and 48, the length of the former being
sufficient to establish communication between
the port 46 and the inlet port 42" when the
two valves 44 and 45 are arranged. to allow
air to enter.the bellows 24, the length of the

port 48 being sufficient to establish commu-

nication between the port 46 and the exhaust
port 43 when the two valves 44 and 45 are -

‘arranged to relieve pressure in the bellows'

94. In the present construction the .two
valves 44 and 45 slide snugly within the
casing 40, one against the-other, and in one
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operative position.are arranged to establish -

communication between the pipes 42 and 27,
and in anether position to cut off such com-

‘munication and establish communication be-
tween the pipe-27 and the exhaust 43. The .

primary valve 44 is operated by.the move-

‘ment of the arm 23 as heretofore explained.

In order. to shift the secondary valve 45,

.50 -that it functions in the desired manner, it
Jis provided .with a rigid pin 50 arranged to .

ride in a slot 51.formed in a floating lever, 52.
This lever 52 1s pivotally connected at 53

Jintermediate its length to.a rod 54, while the
“end, opposite to the valve connection, is pro-

vided with-a slot 55 arranged to receive a pin .
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56 fast to a solenmd core 57. The rod 54 1

arranged for reciprocatory motion between

guides 59, being actuated in one divection by
a spring 60 which normally holds the parts
in the position shown in ¥ig. 1. Movement
of the rod 54 in the oppomte direction is
caused by a pin 61 fast to the rod 54 and in
the path of movement of a finger 62 which is
pivoted to one arm 63 of a “bell crank 64,
the other arm 65 of which forms the arma-
ture of an electromagnet 66. The bell crank
64 is pivoted to a fixed part. A spring 67 is
interposed between a lug 70 of the finger 62
and a like lug 71 of the bell crank 64, there-
by normally mamt ining the finger 62 in the
position shown. A stop z member 72 formed
as a part of the finger 62 isarranged to en-
gage the arm 63 to form & rigid extension
for moving the pin 61 ana rod 54. ;

" 'As a means for retarding the return of
the rod 54 and causing it to move at a pre-
determined speed, ‘lfler a working stroke,
the rod 54 terminates in a piston T 3 which is
arranged to slide in a dash-pot casing 74, the
cvhnder of which is open at one end to al-
low unrestricted movement during the work-
ing stroke. The dash-pot- casing 74 lS pro-
vided with a through passage 75 having
communication by way of a port 76 with the
cylindetr back of the piston 73
74 alsc has an air inlet port 7 7, to the pas-
sage 75, controlling which is an inwardly
opening flap check valve 78. One end of the
passage 75 is arranged to be opened and
closed 'by a slide valve 80 connected to be
operated by the movement of the armature
65.  The opposite end of the passage 75 is
controlled by an adjustable needle valve 81,
the position of Whlm with respect to the
passage 75 determines the rate at which the
air - ‘escapes from the cy].inder of the dash-
pot 74.

For the purpose of energizing the magnet

66. one side of its winding is connected by a
conductor 82 to one Dole of a battery 83, the

_other pole of which is connected by a con-

ductor 84 to a brush contactor 85 arranged
in juxtaposed relation to a contact 86 which
is connected by a conductor 87 to the other
side of the winding of the magnet 66. The
brush contactor 85 is carried by an organ key
90, pivoted at. 91 and held in the position

shown by a spring 92 acting against a fixed

part which serves as a stop 93 to limit the
movement of the key 90. -The arrangement
is such that the depression of the key 90
causes the circuit to be closed between the
contactor 85 and the contact 86 so that the
magnet 66 is energized to swing the béll
crank 64 as required. - The bell crank 64 is
returned to its normal position, as soon as
the magnet 66 is deenermzed by a spring 94.

Tn order to limit the downWﬂrﬂ movement
of the secondary valve 45 so that its stroke
is varied in accordance with the speed at

The casing -

tion shown in Fig. 1,
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- which the key 90 is depressed, the core 57 is

arranged to be actuated by a solenoid 95, one
side of the winding of which js connected by

a conductor 96 to the conductor 82, and the

other side of the winding is connected by a
conductor 97 to a variable resistance com-
prising a plurality of contact segments 100,
101, 102 and 103 arranged in series with re-

sistance coils 104, 105 and 106. The contact
Jugmeﬂts are located in the arc of travel of
a brush contactor 107 which is connected by
a conductor 108 to the conductor 84 and
thﬂo to the other pole of the battery 83. The
Lrush contactor 107 is: carried by a weight
110 fixed to one end of an arm 111 having its
opposite-end pivoted at 112 to an extension
113 of the key 90. This extension 113 serves
as a support at 114 for the arm 111, and has

T0

Kt}

80

a toothed member 115 pivoted thereon and .

projecting u pwardly in the path of a pin 116
fast on the arim 111. A spring 117 tends to
rotate the member 115 counter-clockwise and
thus noldq the toothed part in position to
engage the pin 116 when the arm 111 is
swuny in a clockwise direction by the depres-
sion of the key 90. A pin 118 secured to a
fixed part is }romded which engages the
toothed member 115 when the key 90 is in
the position shown thus releasing the pin
L16

Tn the form of the ‘nvention shown in
Fig. 2 the cable 30 is connected at its upper
end -to a lever 120 which is. pivoted. at 121
to the top of an organ pipe 192 of the closed
type, the leéver 120 being in such a position
s to connect with and opei‘ate the sliding
stop 123 of the organ pipe 122. Thus when
the amount of air admitted to the pipe 122
var'es, the position of the sliding stop 123
will he so varied as to keep the note of the
pipe 122 constant, It will be understood
that the construction and operation of the
form is otherwise the same as in Fig. 1.

In the operation of the form of this inven-
and just described,
When it"is desired to blow the pipe 10 the

key 90 is depressed and the force with which

it is depressed defermines the position which

the weight 110 will assume. = Thus, if
the key 90 1s depressed gently, the weight
110 will not change its position with re-
spect to the key 90 and the contactor 107
will rest on the segment 100 when the key
90 is fully depressed. TIf, however, the key
90 1is depressed with m* eater snaed the
momentum of the WCIO‘ht 110 will cause it
to over-riun the poqmon of the key 90, thus
moving the contactor 107 m*o ﬂngavemnnt
with the segment 101. Tt will be held in
this position by the pin 116 eneaging one of
the teeth of the member 115, Tf the kev
90 is depressed with great speed, the weight
110, due to its momentum, will over-run the
position of the key 90 by a large amount,

thus moving the contactor 107 into engave- ’
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held in a definite position.
#9015 depressed; the contactor

64, votating it about

“the passage

swhich -meves
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ment with the segment-103 and holding it
there by means of the member 115. It will
thus be scen that the contactor 107 will
engage one of the segments 100 to 103, de-
pending “upon how
pressed. When the key 90 is released and
asstimes the position shown in Fig. 1 under
the action of the spring 92, the pin 118 will
engage the member 115 and thus cause it
to release the pin 116 which will allow the
arm 111 and the weight 110 to assume their
initial positions, as shown in Fig. 1. under
the action of gravity. Suppose, for ex-
ample, that the key 90 has been depressed

with sufficient speed to-cause the contacter .
107 to make contact with the segment 101,

This will cause a current to flow from the
battery 83 through the conductors 84 and
108, contactor 107, segment 101, resistance
104, segment 100, conductor 97 and solenoid
95. conductors 96 and 82, back to the battery
This causes a definite amount of cur-
rent to pass through the solenoid 95 and
causes the core 57 to assume a definite posi-
tion dependent upon the strength of this
current and upon the strength of the spring
58, The pin 56 and therefore the left-hand
end of the lever 52 will be moved into and
When the key
85 engages the
econtact 86, thus closing the circuit through
the magnet 66, which-attracts the bell crank
its pivot in a counter-
clockwise direction.
62 to engage the pin 61, thus moving the
rodl 54 and the piston 78 downwardly. This
motion is very rapid, as air enters the check
valve 7T7. DBefore the bell crank 64 has
reached the end of its motion, the finger

62 has slipped out of engagement with-the

pin 61, thus allowing the rod 54 to move up-

wardly under. the action of the spring 60.

"This motion-is retarded, however, as the air
liehind the piston 73 has to escape by the
noodle valve 81 as the valve 80 has closed
oo 75, It will thus be seen that
the lever. 52 is quickly rotated in-a clock-
wise vection.  This causes the secondary
valve 45 to be quickly moved downwardly
and then to gradually return to its initial
position, the amount which it is.moved down
beine dependent entirely upon the position
of the pin 56 as the rod 54 is always moved
the same amount and the speed of the return
of the sccondary valve 45 ‘is dependent
wpon the adjustment of the needle valve 81.
The ~primary valve member 44 follows

_closely the motion of the secondary valve
member 45, for, when the secondary valve

member 45 is moved downwardly. the open-
ino 46 is in communication with the port

47 which allows air to pass from the pipe

49 tothe pipe 27 and thus’to the bellows 24

fast the key 90 is de-

This causes the finger.

the arm 23. downward thus
carrying the valve stem 20, valve 17 and

3

primary valve 44 -with it. When ‘the ‘pri-.

mary valve 44 has caught up with the
secondary valve 45, this supply of -air will
be shut off. When the secondary valve 45
moves up, the port 46 is put into communica-
tion with the port 48 and this allows the air
in the bellows 24 to: pass from the pipe 27
and out the exhaust 48. The bellows will
therefore be deflated under the action - of
the spring 18. It is therefore evident that
the movement of the secondary valve 45
will be followed in like direction by the
valve 17.. -

1t is seen from the foregoing description
that when the key is first depressed the
weight 110 will assume a position relative

to the key 90. depending upon the force with .

which the key 90 is depressed, and this will
determine the amount of current passing
through the solenoid 95 which in turn de-
termines the position of the pin 56.. At the
same time the rod 54 is moved downwardly,
thus moving the secondary valve 45 down-

“wardly, the amount of motion being depend-

ent on the position of the pin 56, © This'mo-
tion is closely followed by the valve 17 and
thus a large volume of air will be admitted

to the pipe 10, this volume and therefore the

intensity of the note being dependent upon
the strength with which the key 90 is de-
pressed and then this volume of air is

eradually decreased at a certain definite

rate which is determined by the setting of
the valve S1. thus gradually decreasing. the
intensity of the note from the pipe 10. As
this rate of- decrease is constant for any
given adjustment of valve 81, the duration
of the sound will be dependent upon how far
the valve 45 is moved, which in turn is de-
pendent upon the velocity with which the
key 90 is depressed.. . . . '

Tt will be noted that when the pressure
on the key 90 is released the contactor 107
will move rapidly over the contacts 103 to 100,

thus increasing the current through the sole- -

noid 95 which will tend tomove the rod down-
wardly thus tending to rotate the rod 52
in a counter-clockwise direction about the
pin'53: This will have no effect on the valve
45, however, as it will be already -in its
uppermost position. ‘ :

Although only a single form is shown in
which this invention may be embodied, it is
to be understood that the invention is not
limited to any specific construction, but
might be applied in various forms -without
departing from-the spirit of ‘the i yvention
or the scope of the appended claims,
Havine thus described my invention, I
claim:

1. In an organ, a pipe, means for causing
said pipe to sound a musical note, an organ
key, electrical means actuated by the de-

_pression of said key for operating said note

producing means, and means for sustaining
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a note for a period whose duration depends
upon the speed &t which said key is -de-
pressed. :

2. In-an organ, a pipe, means for causing
said pipe to sound & musical note, an organ
key, electrical means actuated by the de-
pression of said key for operating said note
producing means, and means inchuding a mo-
mentum actuated device for sustaining a

.note for an interval whose duration depends
upon the gpeed: at which said key: is de-

pressed. . v
3. In an organ, a pipe, means for causing
said pipe to sound a musical note, an organ

key, means actuated by the depression of

said key for operating said note producing
means, means for maintaining the pitch of
sald note consignt, while varying the wind
pressure and means for sustaming the not
‘ th . th 1x1:zn 10 - [ 4‘1 kev .
after the release -of the key.

4. In an organ, a pipe, means for causing
said pipe to sound a musical note, an .organ

key, means actuated by the depression of -

said key for operating ssid note producing
means, means including a valve having a
predetermined time lag for maintaining the
pitch -of said note constant, while varying

- the wind pressure-and means for sustaining
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the note after the release of the key.

5. Inan organ, a pipe, means including
a valve for causing said pipe to sound a
musical note, an organ key, electrical means

“controlled by said key arranged to open said

valve to cause said means to operate, mo-

~mentum controlled means actuated by said

key for determining the amount of initial

opening of said valve, a.retarding device for

controlling the closing of said valve at a
rate to give a predetermined variation in in-
tensity to said note, and means for main-
taining the pitch of said note constant while
varying the wind pressure. .

6. In an organ, a pipe, means including a
valve for causing said pipe to sound a musi-
cal note, an organ key for opening said valve
to. cause -gaid means to operate, momentum
controlled means actuated by said key for
determining the amount of initial opening
of said valve, a retarding device for con-
trolling the closing of said valve at a rate
to give a predetermined variation in inten-
sity to said note, and means centrolied by
said -retarding device for maintaining the
pitch-of said note constant while varying the
wind pressure. :

7. In an organ, a pipe, means including a
valve for causing said pipe to-sound a musi-
cal note, an organ key, electrical means con-
trolled by said key for opening said valve to
cause said valve means to operate, momen-
tum operated means actuated by said key for
determining the amount of initial opening of
said valve, and a retarding device for con-

trolling the closing of said valve at a rate.

1,680,039

to give a predetermined decrease in intensity
to said note. - ' '
8. In an organ, a pipe, means including &
valve for causing said pipe to sound a musi-
cal note, an organ key, electrical means actu-
ated by the depression of said key for open-
ing said valve to cause said note to be pro-
duced, and means for causing said valve to
close at a rate different. from its opening

70

movement to decrease the intensity of said -

note. :

9. In an organ, a pipe, means including a
valve for causing caid pipe to sound a musi-
cal note; an organ key, electrical means con-
trolled by said key for opening said valve
to cause said means to operate, momentum
controlled means actuated by said key for
determining the amount of initial opening
of-said valve, a retarding device for con-

75

80

trolling the closing of said valve at a rate .

to give a predetermined decrease in intensity
to said note, and means for maintaining the
pitch -of said note constant while varying
the wind pressure.

10.-In an organ, a pipe, means including a
valve for causing said pipe to sound a musi-
cal note, an organ key for opening said
valve to cause said means to operate, mo-
mentum controlled means actuated by said

ey for determining the amount of initial

opening of said valve, a retarding device
for controlling the closing of said valve at a
rate to give a predetermined decrease in in-

- tensity to said note, and means controlled by

said. retarding device for maintaining the
pitch of said note constant while varying
the wind pressure, .

11. In an organ, a key board for said

organ comprising a pivoted lever, a second -

lever loosely mounted on a movable portion
of the first named lever, a body having a rel-
atively large mass secured to a free end of
said gecond named lever, said second named
lever and mass being movable independentl

of said first named lever, the extent of suclz
movement varying according to the speed of
movement of the first named lever, means
for restoring the first named lever to normal,
means for locking the second named lever in

85

90

95

100

105

110

its displaced position relative to the first "

named lever arranged to be automatically
released upon return of the first named lever
to normal, and means controlled by the mo-
mentum of said mass for varying the in-
tensiby .of the sound produced. -

12. In an organ, a key board for said
organ comprising a pivoted lever, a second
lever loosely mounted on a movable portion
of the first named lever, a body having a
relatively large mass secured to a free end
of said second named lever, said second
named lever and mass being movable inde-
vendently of said first named lever, the ex-
tent of such movement varying according to

115

120

125




1,680,039

the speed of movement of the first named
lever, yielding means for restoring the first

named lever to normal; means for automati-

10

15

20

cally locking the second named lever in its
displaced position relative to the first named
lever arranged to be released upon return of
the first named lever to normal, and means
controlled by momentum of said mass for
varying the intensity of the sound produced.

13. In an organ, resonant means for pro-
ducing a musical note, means for causing
said resonant means to produce sound waves
including a-control key, means movably sus-
pended on said key and having its extent of
movement determined by the momentum im-
parted thereto by movement of the key, a
circuit controller having a piurality of stop-

hing positions selected according to the ex-
f el t)

tent of movement of said means, automatic
means for maintaining said controller in a
selected position while said key is displaced
from normal, means variably controlled by
said circuit controller to vary the pitch of
the sound, and means having a predeter-
mined time lag for sustaining the sound
after said key is returned to its normal
position.

14. In an organ, means for producing

sound, a key spaced therefrom, electrical
means controlled by said key for actuating

-said sound producing means comprising a

circuit controller adapted to set up variable
circuit combinations, momentum controlled
mechanism operated by said key for selec-
tively actuating said controller to set up one
of said circuit combinations. :

15. In an organ, a pipe, means including a
valve for causing said pipe to sound a musi-
cal note, an organ key, electrical means con-
trolled by said key for opening said valve,
and means made effective upon the release
of said key for closing said valve at a pre-
determined slow- rate. o

16. In an organ, a pipe, means including
a plurality of electrical circuits for causing
said pipe to sound a musical note of varying
intensity, a body movable under its own
momentum for controlling said circuits and
a key for giving momentum to said body in
accordance with the speed at which the key
is depressed. : .

Signed at New York, in.the county of
New York, and State of New York, this 8th
day of February, 1921 :

JOHN HAYS HAMMOND, J.
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