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(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1921, 41 STAT. L., 1813.) 

To all thon it may concern; 
Be it known that I, JoHN HAY wood 

CoMPTON, a subject of the King of Great 
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Britain and Ireland, residing at London, 
England, have invented certain new and 
useful Improvements in Expressive-Touch 
Actions for Organs and the like Instru 
ments (for which application has been filed 
in Great Britain, 
June 18, 1920), of which the following is 
a specification. s 

he object of this invention is to provido 
a new and improved mechanism for organs 
and the like instruments whereby the num 
ber or selection of pipes or other sound pro 
ducing means operated by any key shall be 
determined by the force with which the key 
is struck by the finger of the performer, 
thus furnishing the organ with a key-board 
expression comparable with that of the 
pianoforte. 
Various devices with this object have been 

proposed wherein hammers actuated by the 
keys in the manner of a pianoforte operate 
directly on the pallet or pallet connections 
of the sounding device. The present inven 
tion however has reference especially to 
electric or electropneumatic actions. 

In one known mechanism intended for use 
with actions of this nature the key is jointed 
at one end to a weighted lever adapted to 
make contact with one or more contact plates 
and close one or more electric circuits ac 
cording to the force with which the key is 
struck the varying effect being dependent 
upon the extent to which the inertia of the 
weighted lever extends a spring that nor 
mally supports it. 
In another known type of mechanism for 

the same purpose the varying effect depends 
again upon a weighted contact-making 
lever connected to the key but in this case 
upon the momentum of the lever, and the 
extent to which the key throws it out of 
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its normal position. 
My invention provides a greatly increased 

range of expression combined with an 
agreeable key touch and satisfactory repeti 
tion. , 

To carry it into effect, according to one 
method, I use a hammer (operated by means 
of a train of mechanism in the manner of a piano key action, or by other suitable 
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means) which when the key is depressed di 
rectly or indirectly moves a contact carry 
ing member, displacing it more or less ac 
cording to the force of the blow, and there 
by closing one or more electric circuits, each 
of which is operatively connected with a 
Sound producing means in the organ. 

In one form of mechanism suitable for 

key when depressed operates the normal 
mechanism of the organ in known manner. 
On the free end of the key is carried suit 
able means for actuating a pivoted hammer 
lever, which is tilted when the key is de 
pressed. The hammer lever is normally 
held up by the action of a spring on the 

of the lever remote from the hammer 
eaC 
If the key is depressed gently, the ham 

mer head cannot be brought down beyond 
a definite position, as any depression of the 
key beyond a certain point merely releases 
the hammer. If the key be more forcibly 
struck, the momentum of the hammer head 
will carry it lower, and it will then displace 
the contact carrying lever, pivoted below it, 
more or less in proportion to the force of 
the blow. The contact lever is pivoted to 
move in the same vertical plane as the ham 

use in an electro-pneumatic organ, a manual 
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mer lever and carries on its side a contact 
piece which is adapted to make electrical 
contact successively with a number of wires, 85 
each of which is connected with an electro 
pneumatic note sounding means in the or 
gan. According to the extent of depression 
of this contact lever the proportionate num 
ber of electrical circuits will be closed, and 
a corresponding number of note sounding 
means will be put in operation. The total 
volume of sound produced will therefore 
vary more or less as the force with which 
the key is struck. - 

In order to control the extent of the dis 
placement of the contact lever under the 
hammer blow I may use a spring friction 
device comprising a spring shaped to the 
arc of a circle and bearing on the free end 
of the contact making lever and capable 
of being accurately adjusted in position 
upon a fixed support, or I may mount the 
friction springs of all the contact levers 
upon a common shaft capable of being 
rocked at will to vary the displacement of 
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the contact lever by a given hammer blow, 
or to hold the contact lever in a given posi 
tion after displacement. 

Suitable means are provided for raising 
the contact lever at will after depression 
(and without raising the key) without how 
ever bringing it out of contact with all 
the circuits, but only so as to reduce the 
volume of sound. 

Instead of the hit inner operating the coln 
tact lever by striking it directly it may op 
erate it through a pneumatic device compris 
ing a pallet adapted to be depressed by the 
hammer and admit compressed air in quan 
tity varying with the blow of the hammer 
to a wind motor which innoves the contact 
carrying element into contact with one or 
more contact wires as before. An exhaust 
pallet, normally open, is closed on depres 
sion of the key and can be kept closed when 
required to give a “sostenuto eitect and pre 
vent the motor deflating. Means are pro 
vided for increasing or reducing the supply 
of compressed air if desired after a key has 
been depressed and so increasing or reducing 
the volume of Sound. 

All the moving parts are preferably of 
light construction and thus the initial at 
tack and repetition may be perfectly adjust 
ed and the key touch will be light agree 
able. With each contact lever may be asso 
ciated a considerable number of contact 
wires and thus a very large range of expres 
sion is possible. 
The invention is illustrated in the accom 

panying drawings. 
Fig. 1 is a sectional side elevation of a 

complete “expressive touch' mechanism for 
one key. 

Fig. 2 is a similar view of the hammer 
actuating means but in the position it occu 
pies when the manual key is fully depressed. 

Fig. 3 is a view of an alternative form of 
the spring device for controlling the extent 
of movement of the lever carrying the con 
tact plate. 

Fig. 4 is a view of a pneumatic device suit 
able for use in conjunction with the new 
hammer action. 

Figure 5 is a detail perspective view show 
ing how the varying contact is formed. 

Referring to Fig. 1 (a is the usual manlal 
key maintained in its normal position by a 
spring b and adapted when depressed to op 
erate any Suitable note sounding mechanism 

and 

not shown. At the rear end of key a is an 
L-shaped jack d pivoted at e in known man 
ner and held with its lower end against a 
stop and so disposed as to engage with one 
of its ends beneath a projection f on the 
hammer butt g. 
When the key a is depressed jack d is lift 

ed together with hammer butt g so that the 
hammer head , is moved in a downward di 
rection. 
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The parts are so adjusted that when the 
key (; is depressed past a celtain point the 
jack d will escape past tie projection f on 
hammer butt (7 in a similar manner to the 
corresponding parts of a piano action, thus 
allowing the parts to assume the relative 
positions shown in Fig. 2 where the jack 
has escaped and moved to the right against 
the spiral spring i. 

Reverting to Fig. 1 i is a level' pivoted at 
i; and carrying a contact plate 7 adapted to 
engage successively the contact wires 7, 9, 
p', etc., when the rear end of the lever i is 
depressed by the stroke of the hanmer 
head h. The contact wires n, n., etc. and 
the electric circuit connectors are suitably 
joined to the electro-pneumatic note sound 
ing member P in the organ as shown in 
Fig. 1. - 
The extent of depression of the lever i 

and consequently the number of contact. 
wires engaged, will vary with the force of 
the blow. 

n is a movable bar operated by pedal or 
other suitable means, adapted to love up 
wards and to move lever i towards its nor 
nal position and consequently to diminish 
the voiume of sound either gradually or sud 
denly while the key is kept in the depresesd 
position. O is a stud attached to the key a, 
its office being to restore lever i to its normal 
position when the key is released. 

() is a Spring mounted on a fixed support 
a which by friction against the end of lever 
j will govern the extent of its downward 
travel. An alternative arrangement for this 
purpose is shown in Fig. 3 in which sprinor 
9 is attached to a shaft r (common to all 
the springs (1) adapted to be rotated by 
means of a pedal or other suitable device 
whereby the pressure of the springs (7 upon 
their respective contact levers may be regu 
lated. Thus the pressure may be increased 
to such an extent that the lever i will make 
scarcely any movement even though the 
hammer blow be very heavy. or the pressure 
may be increased after the hammer blow 
has been delivered so that the levers are re 
tained in the depressed position even after 
the keys are released. this furnishing a use 
ful “sostenuto effect. 

In the construction illustrated the keys a 
will also remain depressed as long as the le 
vers i are held down. 

Fig. 4 illustrates a pneumatic device. 
The hammer actuating mechanism is as 
above described but the hammer head h in 
stead of directly striking the contact lever 
strikes a stud 8 operatively connected with 
a pallet t in a chamber 6 containing com 
pressed air which pallet is normally held by 
a spring it in a position closing the air chan 
nel ). 
When studs is struck by the hammer head 
compressed air is admitted by the mo 
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mentary displacement of pallett to the chan 
nel v and motor w contained in chamber 7 

O 

s 

of the key. 2 
when raised by suitable means closes all the 
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and the amount of air so admitted will vary 
with the force of the hammer blow. 

i is the contact lever attached to the mo 
tor w and carrying contact plate l. Lever i 
is normally held in the position shown by 
a spring at. On air entering channel v and 
motor w lever i is depressed and electrical 
contacts are made to a greater or less num 
ber according to the amount of air admitted 
by pallett and the consequent inflation of 
motor 0. 

gy is an exhaust pallet from motor w, nor 
mally raised, but lowered by the depression 

is a “sostenuto's rail which 

exhaust pallets y, thus preventing the im 
mediate exhausting of the motors even 
when their respective keys are released. 
2 and 4 and 3 and 5 are valves and regu 

lating screws therefor whereby the volume 
of sound may be increased or decreased 
after the key has been struck. 
By opening valve 2 by means of a pedal 

or other device more compressed air from 
chamber 6 will be admitted to channel 
and motor us the rate of flow of air being 
controlled by regulating screw 3, and thus 
the lever i will be further depressed and 
the number of electrical contacts and con 
sequently the volume of sound increased. 

en it is desired to decrease the volume 
of sound valve 4 is opened and compressed 
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air allowed to escape from motor w by 
channel even though the key is not re 
leased and the pallet y is still closed. 

Instead of using a hammer member h. I 
may arrange the movable contact carrying 
member i so that it is moved directly by 
the inner end of the manual key; in this 
case also the contact member i will be dis placed to a greater or less extent according 
to the force with which key a is depressed. 
the member i not being jointed to a or con 
nected therewith but adapted to be struck 
up or down and to move under its own mo 
mentum to a greater or less extent. 

I claim: 
1. A musical instrument having sound 

producing means, an operating key mecha 
nism, a control for said sound producing 
means, a hammer supported independently 
of said key mechanism but having engage 
ment there with, and a movable member 
upon release of said hammer from said 
key to be struck by said hammer and form a 
varying contact with said control mecha 
nism, depending upon the rapidity with 
which the key mechanism moved before the 
release of said hammer. 

2. A musical instrument having sound 
producing means, an operating key mecha 
nisms a control for said sound producing 
means, a hammer supported independently 
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of said key mechanism but having engage 
ment there with, a movable member upon re 
lease of said hammer from said key to be 
struck by said hammer and form a varying 
contact with said control mechanism, de 
pending upon the rapidity with which the 
key mechanism moved before the release of 
said hammer, and means for regulating the 
volume of sound produced. 

3. An instrument of the class described 
comprising a key operating mechanism, a 
sound producing means, a plurality of con 
trols associated with said sound producing 
means, a trip hammer releasably engaging 
said operating mechanism, and means upon 
release of said hammer from said operating 
mechanism to be struck by said hammer 
and brought into varying contact with said 
controls depending upon the rapidity with 
which the operating mechanism moved be 
fore the release of Said hammer. 

4. In a musical instrument having sound 
producing means, the combination with a 
key mechanism, a plurality of electric con 
trols associated with said sound producing 
means, a trip hammer engaging said key 
mechanism and adapted upon release there 
from to strike said lever and bring the lat 
ter into varying contact with said sound 
producing means. 

5. A musical instrument having in com 
bination a key mechanism, a support having 
a hammer pivotally secured thereto, said 
hammer normally engaging said key mech 
anism, a lever pivoted to said support be 
neath said hammer, said lever provided at 
one end with a contact plate, a fixed sup 
port below said lever, a plurality of con 
tact members extending through said fixed 
support to form a varying contact with 
said contact plate when the lever is struck 
by said hammer. 

6. A musical instrument having in com 
bination a key mechanism, a support having 
a hammer pivotally secured thereto, said 
hammer normally engaging said key mech 
anism, a lever pivoted to said support be 
neath said hammer, said lever provided at 
one end with a contact plate, a fixed sup 
port below said lever, a plurality of con 
tact members extending through said fixed 
support to form a varying contact with said 
contact plate when the lever is struck by 
said hammer, and means projecting from 
said fixed support for regulating the down 
ward movement of said lever. 

7. A musical instrument having in com 
bination a key mechanism, a support having 
a hammer pivotally secured thereto, said 
hammer releasably engaging said key mech 
anism, a lever pivoted to said support be 
neath said hammer, said lever provided at 
one end with a contact plate, a fixed support 
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below said lever, a plurality of contact 
members extending through said fixed sup 30 
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port to form a varying contact with said 
contact plate when the lever is struck by 
said haminer, springs in said fixed support 
to limit the downward movement of said e 
ver and means between said lever and said 
fixed support for returning the lever to its 
normal position. 

S. A musical instrument of the class de 
scribed having in combination a support, a 
hammer pivotally secured to the top of said 
support, a lever pivoted to the bottom of 
said support having a contact plate at the 
end thereof. a fixed support below said lever 
provided with a plurality of contact mem 
bers, to be brought into varying contact 
with said contact plate when the lever is 
struck by said hammer. 

9. A musical instrument having in com 
bination a key, a jack pivoted to said key, a 
support having a hammer pivotally se 
cured thereto, said hammer normally en 
gaging said jack, a lever pivoted to said 
support and provided at one end with a con 
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tact plate, a fixed support below said lever 
having a plurality of contact members, and 
means upon depression of said key for trip 
ping said jack and actuating said hammer 
for forming a varying contact between the 
contact plate and the contact member for 
the purpose specified. 

10. A musical instrument having in com 
bination a key, a pivoted member positioned 
to be turned about its pivot by the depression 
of the key, with varying rapidity according 
to the rapidity with which the key is de 
pressed, a plurality of fixel contacts, a mov 
able contact member positioned to be struck 
by the pivoted member when the latter is 
turned about its pivot. and to be moved by 
the stroke of the pivoted member to an ex 
tent varying according to the rapidity of 
that stroke and make contact with a varying 
number of the fixed contacts according to the 
rapidity of the stroke of the pivoted member. 

JOHN HAYWOOD COMPTON. 
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