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Lo all whom 1t may concern.:

Be 1t known that I, Aumox K. Virerr, a
citizen of the United States, and a resident
o New York, in the county of New York
and State of New York, whose post-office
address 1s 949 Broadway, New York city,
New York, have invented certain new and
useful Improvements in Exercising - Key-
boards for Musicians, of which the follow-
ing 1s a full, clear, and exact description,
whereby anyone skilled in the art may make
and use the same.

The 1nvention relates to exercising key-
boards and more particularly to a keyboard
in the form of a pianoforte, although it is
entirely a non-musical instrument.

T'he object of the invention is to provide
an adjustable click mechanism free from
resonance or prolongation and to provide
means for adjusting said mechanism posi-
tively into and out of operative position.

A turther object is to provide a key action
which will be smooth and even in its move-
ments and which may be adjusted to various
tensions,

In Letters Patents granted to me July 19,
1892 and numbered respectively 479,339 and
479,340, T have described an instrument for
the same general purpose, namely, :that of
providing an exercising keyboard for mu-
siclans and learners. The subject of this
invention embodies improvements upon said
prior devices and while designed to accom-
plish the same results described therein, ob-
tains further and better results in operation.

One of the principal objects of the present
mvention is to provide mechanism which
will give clicks at certain intervals upon the
depression or release of the keys which are
free from resonance and sustaining quality
and serve as a sure and perfect guide to the
ear 1n directing the movements of the fin-
oers. _
~Referring to the drawings: Figure 1 is a
plan or top view of the instrument with the
cover removed. If1g. 2 is a cross sectional
view through Fig. 1 illustrating in enlarged
scale the arrangement of the key clicks and
appurtenant parts, and showing the “ down
click” out of operating position and the
“up click” raised into operating position.
I'1g. 3 1s a sectional view through the casing
Ulustrating one of the keys depressed. TFig.
4 1s a view similar to Fig. 3 with the key n
normal position and the “down click ” rail
raised and the “up click” rail depressed.

Ifig. 5 1s a view similar to Figs. 8 and 4
showing the key depressed with both the
“down click” and “up eclick” rails de-
pressed. Iig. 6 1s a detail perspective view
of one of the click rails and appurtenant
holding devices. Ifig. 7 is a detail side view
of a portion of the click rail. TFig. 8 is :
detail view of the controlling lever for the
click rail. TFig. 9 is a perspective view of a
portion of the key-spring. Tig. 10 is a de-
tail view of the tension indicator.

In the accompanying drawings the nu-
meral 1, denotes a casing of suitable form
which supports a balance rail 2, upon which
rest the several keys of the keyboard. The
white keys are indicated as ¢, while the
black keys are indicated as . These keys
rest upon the balance rail 2, which extends
below the entire series of keys and provides
a rest or support through the medium of
noise deadening cushions 3. The keys are
held in place and controlled as to position
by a series of balance or fulecrum pins 4, 3,
and in normal position the inner-most end
of the key or that most remote from the
finger ends, rests upon a resilient cushion 6
supported by a rail 7, and extending across
the casing. The keys are further guided by
pins 8, 9, arranged below the finger ends of
the keys and surrounded by cushions or
buffers 10, 11, supported upon a bar 12, ex-
tending across the instrument below the
keys. The keys normally assume a position
such as indicated in Fig. 2 with the inner
end of the key resting upon the cushion 6.

Extending across the instrument below
the keys and on opposite sides of the balance
rail 2, are arranged click rails 13, 14. These
ralls are arranged, as hereinafter described,
to be raised or lowered so that they will be
brought into position to be engaged by ad-
Justable spurs 15, 16, upon the depression
and release of the key. The spurs 15, 16,
are preferably in the form of screws passing
through the key and adjustable from the
upper side thereof. The forward spurs 15,
are arranged below a hinged cover 17, which
18 supported upon the rail 18, extending
across the top of the instrument and form-
ing a part of the inclosing casement.

In order to secure the return of the keys
to normal position as indicated in Tig. 2,
and at the same time to provide a certain
pressure upon said keys, which will not vary
during the depression of the key, shoulders
19, are provided adjacent to the central por-
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tion of the keys and the fulcrum pins 4, 5.
These shoulders are preferably covered with
a buffer 20, which underlies spring fingers

921, said spring fingers bearing with some
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force against the buffers. In order to secure
uniformity of tension on all of the keys, the
spring fingers 21, are preferably formed 1in-
tegral with a spring bar 22, which extends
across the instrument and 1s attached
through a block 23, with the bridge or cover
section 18. The form of this depression
spring is illustrated in If1g. 9, where the
body part 22, is cut away as at 22°, to Torm
the spring fingers 21. The body portion 1s
firmly screwed to the block 23, and as the
keys are all definitely located and of the
same configuration, accuracy in assembling

1s easily secured.

It is to be noted that the shoulders 19, are
so formed and curved that they ride under
the curved ends of the fingers 21, and are so
designed that in the movements oi the key
the tension of the spring fingers upon the
shoulders will not be materially increased,
the action being more nearly that of a rub-
bing or rolling action beneath the curved
spring. fingers. This arrangement 1s par-
ticularly well adapted to simulate the key
movements employed in modern piano con-
structions and the *“ feel 7 of the key 1 use
will be soft, easy and uniform 1n 1ts move-

- ments.
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The click rails 18, 14, are identical in

construction and operation and it 1s there-

fore only necessary to deseribe m detail one
of sald rails. The main object secured
through the click rail herein defined 1s to
secure a simple and efficient structure which
may be positively and accurately controlled
as to position, and which will be entirely
free from resonance and tone-sustaining
quality, so that the clicks will start and
stop instantly and will not confuse the op-
erator in rapid fingering of the keyboard.
The click rail 13, is mounted directly on the
base-board of the casing between two guide
bars 24, and 25, the latter being removably
attached to the base-board and forming be-
tween them a groove in which the rail 13,
may be moved longitudinally. At various
points along the under side of the rail, bev-
eled openings are formed as at 26, see F1g. 7,
and in these beveled openings and secured
to the base-board, are beveled blocks or cams
27, upon which the rail 13, may slide, and
when moved longitudinally, will rise as the
beveled surfaces 26, ride upward on the

beveled blocks or cains 27. The arrange-

ment is such as to always keep the click rails
Jevel in any position. Adjacent to each bev-
eled opening and block or cam 1s arranged
a pin 28, which pins are engaged by stiff
springs 26* as best illustrated 1 Figs. 1, 2,
6 and 7. They do not appear on the dia-
grammatic views in I'igs. 3 to 5 inclusive.

The pins 28, are secured 1n the rail 13, while
the springs 26, are secured to the guide rails
24, 25, and over-lie the projecting pins. As
indicated in Fig. 6, the springs are opposed
in directions so that the guide rail 1s always
firmly held 1 either position of its throw
by the springs and these springs have suili-
cient tension to bind the rail firmly against
the base-board. On one side of the rail see
Fig. 6 there is a longitudinal opening 292
extending the entire length of the rail and 1n
the same horizontal plane with the shoulder
30. Within this opening 1s arranged a me-

tallic strip 31, which surmounts a cushion

32. Both the metal strip and cushion are
firmly held in the groove of the rail by
screws 83, which may be adjusted to clamp
both the strip and its cushion with more or
less pressure asdesived. The above described
parts are not indicated by references in each
of the figures, but are best shown n If1g. 6.
From this construction it will be seen that
the metallic rail 31, extends the entire width
of the keyboard below the keys and 1n posi-
tion to be struck by the spurs 15, or 10.
In Figs. 1 and 8, there 1s shown an actuator
for moving the click rail. At the left ot
Fig. 1 is a lever 34, for controlling the posi-
tion of the click rail 14, while at the right,
there 1s shown a lever 35, for controlling the
position of the click rail 13. These levers
are identical in operation and are provided
with a downwardly extending shank 36, piv-
oted as at 37, in a socket piece 38, and have
a crank arm 39, engaging an opening 40,
in the sliding click rails.

It 1s all mmportant in a device of the
character described to provide against pro-
longed sounds or resonance of the click, that
is, the click must have no sustaining quality
and must start and stop at substantially the
same instant, to prevent contusion of sounds.
For instance, when both rails are 1n raised
position to effect a click on the down-stroke
of each key and a second click on the up-
stroke of each key, 1f the click 1s not sub-
stantially instantaneous, there will be a con-
fusion of sounds as between two keys when
rising and falling. Of course, when 2
is depressed, it g1ves a down click, when 1t
is released it gives the up-click, but should
two keys be considered, one rising and the
other falling, there is the liability of con-
fusion or continuation of the click, unless
sald click 1s to all purposes and intents an
instantaneous sound. Obviously, the pur-
poses and benefits to be derived from the
use of the instrument will be defeated unless
the clicks are arranged as described to give
such an 1nstantaneous sound.

In the prior devices made as indicated 1n
the patents above referred to, there are a
number of movable parts and complications
which tended to prevent the sharp clean
click of a non-resonant and non-prolonged
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quality, but the devices herein described are
tree from complications and the click rails
are most substantially and firmly mounted
with reference to the frame of the instru-
ment and may be raised and lowered with
great accuracy, providing a perfect impact
tor the spurs of the keys against the metal-
lie portions of the rails. TFurthermore at-
mospheric or climatic changes cannot so dis-
arrange the solid click rails as to cause 1m-
perfect operation and there is therefore no
cramping or binding of the parts.

In order to provide for varying the ten-
ston upoen the keys and thus require a greater
muscular action of the fingers, each of the
kkeys at 1ts Innermost end is provided with a
coll spring 41, having an upwardly project-
1zg arm 42, arranged to engage a buffer 43,
mounted upon the curved edge 44, of a rail
45, This rail 45, 13 supported to slide in the
casing and has a supplemental support 46,
ot yoke form embracing a screw shaft 47.
The thread of the screw shaft 47, engages
the rail 45, and by turning a handle 48, the
all 45, may be advanced toward the spring
arms 42, mereasing the tension thereof. The
same system of contact between the rail and
spring arms is employed as in connection
with the keys and spring fingers 21. The
rounded edge 44, of the rail bearing against
the spring arms 42, will permit a sliding
movement ot the springs, which will not ma-
terially change the pressnre upon the kevs
as they are moved through a complete cycle
of operation. When the rail is set for a
given pressure, the keys will all operate
smoothly and with freedom throughout both
the downward and upward movements, there
being no point in the depression of the key
which has greater resistance than another.

In order to accurately indicate the pres-
sure required to depress the keys, a pulley
49, 1s mounted upon a shaft 47, and a second
pulley 50, 1s mounted on the rail 18. An in-
dicating pointer projects through an open-
ing 1n the rail 18, from a sliding bar 52.
The latter 1s in an endless cord connection
03, with the puliey 49. The indicating fin-
ger 51, will thus be moved as the shaft 47,
is rotated and will accurately indicate the
pressure to be overcome on the keys induced
by the pressure of the spring rail 45, against
the spring arms 42.

It 1s, of course, to be understood that in
the normal position of the keys, the spurs 15,
16, must be just out of contact with the me-
tallic plates of the click rail, o that a clear
sharp metallic elick will be secured when the
parts are brought together. The cushions
10, 11, and 6, have sufiicient vesiliency to
permit a depression of the key to such an
extent that the spurs may be brought forci-

bly 1nto engagement with the metallic por- -
tions of the click rails and these cushions

will immediately raise the key until the con-

970,144 o

tacting parts are barvely sepavated. Tt is,
of course, apparent that either or both click
rails may be set in raised position to provide
tor a *down click ™ which occeurs on depres-
sion of the key, and an “up click” which
oceurs on the return movement of the key,
provided both e¢lick rails are raised or
simply the * down click™ or the “up click >
when the respective rails are moved into
raised or lowered position. _

What I claim as my invention and desive
to secure by Letters Patent is:

l. In an exercising apparatus, in combi-
nation with a series of keys, a click produc-
g device censisting of a spur operatively
mounted on each key, a click rail extending
below the keys and mounted to move in a
channel, said click rail bearing a metal bar
cooperating with the spurs of the keys,
springs for holding said eclick rail in its
groove and means for raising and lowering
said rail.

2. In an exercising apparatus in combina-
tion with a series of keys each bearing one
member of a click device, a click rail ex-

tending below the keys and mounted to slide

in a groove, said click rail bearing a hard
plate to cooperate with the click members
of the keys, a series of cam openings formed
m the body of the click rail, a series of cams
located 1n the grooves and codperating witl
the cam openings and a series of springs ar-
ranged on opposite sides of the rail groove
and operatively connected with the click
rail to hold the latter within the groove with
the cams and cam openings in contact.

5. In an exercising apparatus in combina-
tion with a series of keys, each provided
with one member of a click device. a groove
extending beneath the keys, a click rail
mounted to shide 1n said groove and bearing
a chck plate cobperating with the click mem-
bers of the keys, a series of cam openings
tormed in the body of the click rail, a series
of cams mounted in the groove and codper-
ating with said cam openings, pins extend-
mg from the click rail adjacent to the cam
openings and a series of spring bars coiper-
ating with said pins to hold the click rail

Mirmly within its groove and upon the cams.

4. In an exercising apparatus in combina-
tion with a series of keys, each provided
with one member of a click device, a groove
extending Dbeneath the keys, a click rail
mounted to slide in said groove and bearing
a chick plate coéperating with the click mem-
bers of the keys, a series of cam openings
formed in the body of the click rail, a series
of cams mounted 1n the groove and cosper-
ating with said cam openings, pins extend-
g from the click rail adjacent to the cam
openings and a series of spring bars codper-
ating with said pins to hold the click rail
firmly within its groove and upon the cams.
a portion of said springs extending in one
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direction over the piis and a portion ex-
tending in the opposite direction.

5. In an exercising apparatus, a balance
rail, a series of keys mounted to rock there-
on, each key provided with a curved shoul-
der, and a series of springs mounted above
said keys and provided with curved ends
bearing against sald shoulders whereby said
keys are under uniform pressure of the
springs in all positions of movement.

6. In an exercising apparatus, a balance
1rail, a series of keys mounted to rock there-

on, each keéy provided with a curved shoul-
der, and a spring plate extending across the
apparatus above said keys and provided 12
with curved spring fingers bearing against
said shoulders whereby said keys are under
uniform pressure of the springs in all posi-
tions of movement, .

ALMON K. VIRGIL.

Withesses:
Epwin S. MErrinL,
Kame BRENNER.
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