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To all whom it may concern:

Be it known that I, VINCENT WILLIS, of 9
Rochester Terrace, Camden Town, in the
county of Middlesex, England, organ-builder,
have invented certain new and useful Twm-
provements in Devices or Means for Making
and Breaking Electrical Cireuits, (for which
T have obtained a patent in Great Britain No.
819, bearing date January 20, 1885, and sealed
October 6, 1885,) of which the following is a
specification.

The presentinvention relatestoan improved
mode of making and breaking electric circuits,
and thereby transmitting electrical impulses
to a distance, and to various kinds of appara-

tus or mechanism from an operating piston,

key, or lever, having a definite, and, it may be,
a comparatively wide range of movement, the
object in view being to make the apparatus or
mechanism with which such circuit is con-
nected respond promptly to each impulse
transmitted to it, and to allow it sufficient
time for recovering or resetting itself in readi-
ness for promptly responding to another im-
pulse. Mo attain this end it is necessary that
the contact shali be effected and the cirenit
completed so soon as or immediately after the
movement of the operating piston, key, or
levér in one direction has begun, and that the
contact shall be maintained during the comple-
tion of the said movement. Itisalsonecessary

that the electrical cireunit shall be broken so -

soon as the reverse movement of the key or
lever has commenced, and that the ecircuit
shall remain broken during the completion of
the said reverse movement. Such a mode of
making and breaking electrical cireuits is ca-
pable of many applications, and is especially
useful and desirable in eonnection with appa-
ratus or mechanism in which either from con-
venience to the operator or from necessity a
key or lever having a definite and sometimes
considerable range of movement is employed
to transmit electrical impulses to, and so set
in motion or discharge, other mechanism or
trains of mechanism requiring an appreciable
time to reset themselves after action, and so
to prepare for the repetition of such action,
inasmuch as by this new mode of making and

breaking electric cireunits the contacts are
made or broken by the lever or key at the be-
ginning of its stroke in one direction or an-

other, and the apparatus or mechanism to -
whieh the impulse has been transmitted has’

consequently time to respond fully thereto be-
fore the completion of the positive movement
of the operating-key, while during the com-
pletion of the reverse stroke of the said key
time is given to the train or mechanism, of
whatever kind controlled by the electric cir-
cuit, to recover or reset itself in preparation
for a prompt repetition of its action on the
next positive movement of the operating-key.
In order to aitain these important results I
cause the operating key or lever by which the
contacts are made or broken so to shift or
act npon one or other of the contact or termi-
nal pieces in the cireuit that the said terminal
pieces at the ceonclusion of each stroke or
movenent of the key or lever shall be put or
held in the most advantageous position for
promptly breaking or making contact at the
beginning of the reverse movement of the op-
erating-key.

My invention therefore consists in the com-
bination, with an electrie cirenit and a key,
lever, piston, or equivalent device under the
control of the player or operator for trans-
mitting electrical impulses along such cirenit,
of a pair of contact points or surfaces adapted
to be brought together-and complete the eir-
cuit directly the key is moved in one direc-

50

60

65

70

8o

tion, and to remain in contact during the com- .

pletion of the said movement of the key, and
to be separated to break the said circuit di-
rectly the key is moved in the reverse direc-
tion, and to remain separated during the com-
pletion of this reverse movement. - The slid-
ing or yielding contact may be carried on or
by the operating lever or key, and the other
contact-plate and guide-pins or stops may be
fixed, in which case a yielding arm upon the
operating-lever carrying one terminal plate,
and adapted to be held rigid while and until
contact is fully established or broken between
itand the other terminal point, and thereafter
to yield to allow of the operating-key contin-
uing its movement throughoutitsentire range,
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may be employed; but I prefer to mount one
terminal point or platein the form of a spring-
arm rigidly upon the operating key or lever,
and fo arrange a sliding or rocking piece car-
rying the other terminal point or plate in such
a manner with respect to the said key or lever
and the spring-arm thereon, that toward or at
the completion of its movementin one direction
or the other the said lever or its spring-arm
shall engage with the said sliding or rocking
piece and shift it and its terminal plate or
point into position for at once making or
breaking contact at the beginning of the move-
ment of the key in the reverse direction, the
sliding or rocking piece being, as before ex-
plained, held motionless by a suitable spring
pressure-pad or friction device during the act
of making and breaking contact. :

My invention is illustrated in the accompa-
nying drawings, in which Figure 1 is a sec-
tional side view of part of the key-board of
an instrument—such as an organ—with my
invention adapted thereto. Fig. 2 is a rear
end elevation of three keys with their fittings
about their actual size. Tigs. 3 and 4 are sec-
tional side views, on the same scale as Fig. 2,
of the rear end of a key and its fittings, illus-
trating the positions assumed by the parts in
two extreme positions of the said key. Fig.
b is a sectional side view of a similar combi-
nation of parts embodying the same principle
of action, the yielding contact - piece being
mounted to rock instead of to slide; and Tig.
6 is a similar view illustrating an arrange-
ment embodying wy inventien, in which the
positions of the contact-surfaces are reversed,
the sliding or yielding contact-piece being
mounted upon or carried by the key and
movable therewith, while the other contact-
piece, which is not directly connected with the
key, is fixed.

The same letters of reference indicate like
or corresponding parts in all the figures.

a is the key, or its equivalent, by which
the cireuit is controlled. A key--such as is
used in an organ—is shown in Fig. 1, as the
invention is of especial value as applied to
such instruments when arranged to be oper-
ated by electricity; but it is obvious that the
key might be that of any electrical instrument
from which electrical impulses have to be
transmitted.

b is a contact-piece mounted on the rear end
of the keyand in unbroken electrical connec-
tion with one pole of the battery by a metal pin,
¢,dipping intoatrough of mercury, d, which ex-
tends lengthwise of the key-board. The con-
tact - piece b preferably takes the form of a
spring tongue or arm, as shown in Figs. 1, 3,
and 4, and is tipped with platinum or equiva-
lent incorrodible metal, as at D',

e is the other contact-piece, preferably con-
sisting of a strip of metal with bent ends or
projections ¢ ¢, which engage with notches «’
and f” in the key ¢ and the end bar or frame,
Jf, respectively, for a purpose which will be
hereinafter explained. The contact-piece e is

provided with an ivory, glass, or equivalent
insulating plate or surface, g, and also witha
platinum contact-surface, €°, as shown best in
Tigs. 3 and 4. The piece¢isfree to be moved
up and down by the key, and is acted upon
by a spring-strut, , by which it is caused to
retain any position to which it has been moved
until again shifted by a fresh movement of the
key. This piece ¢ is in permanent electrical
connection with the other pole of the battery
by means of a pin, 4, and mercury-cup %, each
piece e having its own separate mercurial con-
nection in the case of an organ, in which sepa-
rate electro - magnets have to be excited,
‘When the platinum point " is brought by the
depression of the front and the elevation of the
rear end of the key in contact with the plati-
num surface ¢’ on the piece ¢, the electrical
circuit is made, and the current is able to pass
to the mechanism which it is to operate, which,
in the case of an organ, will be usually a train
comprising an electro-magnet and one or more
pneumatic levers,and when the platinum point
b is moved from off the platinum surface ¢*
onto the insulating-surfaceg (whether of ivory,
glass, or other suitable substance) the circuit
is broken and the electro-magnet or mechan-
ism of whatever kind controlled by the elec-
trical current becomes inoperative, and the
train which it controls resumes its normal po-
sition. :

In many electrically-actuated key-board in-
struments the circuits are not fully made or
broken until the key, piston, or lever control-

ling the contact-pieces -has completed one-half

its stroke, and there is thusloss of time in ob-
taining response from the mechanism to which
the electrical impulse is transmitted, and also
a delay in releasing the said mechanism from
its eontrolling current. Now, by my invention
I am enabled to fully complete the contact and
transmit the current by giving to the key a
movement of it may be only an eighth of an
inch in one direction, and to fully break con-
tact by a similarly small range of movement
in the reverse direction, and this with a key
having a definite, wide, or comparatively large
range of movement, and at any position of the
said key. In practice I arrange the contact-
surfaces to make fall contact with a movement
of the key ofabout one-sixteenth of aninch, and
to fully break contact with a movement of the
key of about one-eighth of an inch. TIamthus
enabled to transmit rapid electrical vibrations
by corresponding movements of the key at any
position thereof, extreme or intermediate, or
to take full advantage of the wide range of
movement of the key, of which musicians will
appreciate the importance, while experienc-
ing none of that sense of drag which is felt in
playing electrical organs as hitherto construct-
ed. I attain these novel results by the use of

the sliding or yielding contact-piece e, which
readily yields or shifts its position when press-
ure is applied to it, but which, under the in-
fluence of a light spring, friction device, or
brake of any suitable kind, such as 4, remains
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steady or quiescent in the position to which it
has been meved.

Referring now more particularly to Fig. 4,
it will be seen that directly the rear end of
the key begins to rise contact between the
parts " and ¢’ is made, and that immediately
after such contact has been fully established
the lower part of the notch ¢ in the key ¢,
(which is clothed with felt or other suitable
material) will strike against the upper bent
end ¢ of the sliding piece ¢, and will carry
that piece up with it during the completion
of its stroke, the extent of contact between I’
and ¢ remaining unchanged and the confact-
surfaces ceasing to move, the one with respect
to the other, so soon as full contact is estab-
lished. There is thus no necessity to employ
contact-surfaces of large extent. At the con-
clusion of tie full stroke of the key the parts
will be in the positions shownin Fig.3. When
pressure on the key is relaxed the rear end of
the key a will descend under the influence of
the spring 7, and the platinum point ¥’ will at
once slide onto the insulating-surface g, and
the cireuit will be broken. The upper part
of the felted notch « in the key a will then
engage with the top of the bent end ¢’ of the
sliding contact-piecee, and both contact-pieces
will deseend or move together during the com-
pletion of the return-movement of the key, the
circuit remaining broken.

The spring-strut i consists of a double-
pointed pin or rod, one end of which engages
with a notch or hollow in the sliding piece e,
and the other end rests in a depression or hole
in a flat vertical spring secured to the back
rail or other convenient point of attachment.
In its extreme positions, when the spring is
weakest, the inclination of the pointed pin or
strut A is greatest, and effectnally holds the
piece ¢ steady while the platinum point 0’
moves onto oroff from the contact or insulating-
surfaces ¢ and g, respectively, while, should
the key be vibrated in an intermediate posi-
tion, the strut will be held by the spring at its
greatest power and with the same practical
result. So little pressure on the piece ¢ suf-
fices to hold it steady until directly moved up
or down Dby the key itself that it is possible
and desirable to back the metal strip ¢, where
it touches the back rail, with glass, ivorine,
or some other easily-applied and non-cor-
rodible substance, with the view of insuring
smoothness of action.

The preeise construction and -arrangement
of the yielding or sliding piece ¢ may vary
according to the build of the instrument and
the mechanism with which it is connected.

Thus the piece ¢ may be mounted to rock on

a fulerum and be normally held quieseent by
a friction pad or brake,.n, as shown in Fig. 5,
the principle of action of the parts remaining
identically the same as before; or the position
of the fixed and sliding contact-pieces may be
reversed—that is, the contact-piece carried by
the key may be arranged to yield or shift,and
the contact-piece which is not attached to the

key may be fixed, as in Fig. 6. In this ar-
rangement the spring 7 holds the yielding con-
tact-piece ¢,carried by the key «, steady until
its platinum point or surface ¢’ has made con-
tact with the contact-surface 0, as in the pre-
ceding examples, after which, on the further
upward movement of the rear end of the key
a, the point or pin ¢*,engaging with a projec-
tion or shoulder on the terminal piece b, the
contact-piece e will yield, thus presenting no
appreciable resistance to the completion by
the key of its full stroke. On releasing the
key its rear end will descend, as before,under
the influence of a spring, (not shown in the

drawings,) and the contact-piece e being firmly -

held by the pressure of the spring % on the
arm or support by which the said piece is con-
neeted to the key, its platinum point € will
first be slid onto the insulating-surface g, and
then the point or pin ¢ engaging with the pro-
jeetion or shoulder on the terminal piece b its
further mevement will be arrested. The key,
however, will be free to complete its return
stroke, owing to the yielding of the contact-
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piece ¢, in precisely the same manner as al- .

ready above deseribed.

It is obvious that various forms of shoulders,
projections, or pins may be used as stops for
the purpose of effeeting the shifting of the
movable terminal; and also that many weil-

95

known forms of frictional devices may be used

in lieu of the frictional spring-struf deseribed
herein for holding the movableterminal steady
until contact between it and the fixed terminal
has been made or broken.

Although I prefer to connect the wires at-
tached to the above-named terminal plates with
their respective eircuits by means of pins dip-
ping into mereury, other well-known means
might be used for thispurpose. Thus,without
interfering inany way with the desired range of
movement of the operating key or lever, Iam

able to instantly make or break the cireunit.

during the first part of the movement of the
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key in one direction or another, and thereby .

instantly to start the train or mechanism and
allow it ample time for getting to work while
the key completes its movement, or as in-
stantly to release it and give it time to reset
itself in readiness for the next impulse while
the key completes its return or reverse move-
ment. '

In no other clectrical make-and-break de-
vice with whieh I am acquainted is it possible
to make contact at one pointor position of the
parts and to break contact at another point or
different position of the said parts; but by my
‘invention this is rendered practicable. Such
a mode of controlling the making and break-
ing of clectric eircuits may be used in connee-
tion with the operating - keys of telegraphie
and time-signaling apparatus, in which clock-
work and other trains are used, and will also
be found very valuable for electrically operat-
ing pueamatic levers or trains of levers from
a key-board, as it affords the necessary time

for the said levers to collapse or inflate, as the
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case may bé, betsveen the electrical impulses,
and so to be in a position to promptly respond
to the touch of the operator, whereas in ap-

- paratus hitherto constructed for:transmitting
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electric impulses to such mechanism the con-
tact is ‘both made and broken at about the
same point in the travel of the lever, the re-
sult, as regards organs, being -an appreciable
and disagreeable sense of drag to the player
in both making and breaking the contact.

From the foregoing it will be obvious that
the contact sliding piece may be made double-
acting by causing a pendent contact-lever to
swing between: two contact - surfaces on the
slide, and thereby to complete the cirenit at
every movement either to the right or to the
left,

Having now fully described my invention,
what I desire to claim is—

1. In an electrieal eireuit in which one ter-
minal is carried by a key, a piston, or: an
equivalent device, the combination, with such
device, of a second terminal, as ¢, fitted with
an insulator for the first terminal to bear upon,
such ‘second terminal being supported by a
frictional device and so conneeted with the
key as to receivean endwise motion therefrom
on the rising or depression of the key without
following it throngh the whole of its move-
ments, as and for the purpose above set forth.

2.:The combination, in an electrieal cireuit,
of two contact-surfaces or terminals, as b’ ¢,
arranged so as to be brought together and
separated by meaus of a key, lever, piston, or
other operating device, as @, one of said ter-
minals, as ¢’, being arranged so as to be moved
with the key and also independently thereof,
substantially as deseribed.

3. The combination, in an electrical circuit,
of two contact-surfaces or terminals, as ' ¢,
arranged 8o as to be brought together and
separated by means of a key, lever, piston, or
other operating device, as «, one of said ter-
minals, as ¢', being mounted independently of
said key or lever and movable therewith, sub-
stantially as described.

4. The combination, in an electrical cirenit,
of two contact-surfaces or terminals, as ¥ ¢,
arranged so as to be brought together and
separated by means of a key, lever, piston, or
other operating device, as @, having a given

definite range of movement, one of said ter- .

minals, as €', having a definite range of move-
ment less than the operating device, being

mounted independent of said device and mov-
able therewith, substantially as described.

5. The combination, with a key, such as a,
of a terminal point or surface, V', a shifting or
yielding terminal point or surface, ¢, and pro-
Jections ¢ ¢, for effecting the shifting or ar-
resting the movement of the yielding terminal
to allow the key or lever to continue or com-
plete its movement in one direction or the
other without altering the relative positions
assumed by the said contact-surfaces at the
commencerent of the: said movement, and
pressure -springs, such 'as %, or equivalent
means for holding the yielding contaet steady
on or against its support while the cireunit is
being made or broken, as set forth.

6. The combination, with a piston, lever,
or key, of a pair of contact-pieces or terminals,
one or both of them movable or yielding, a
spring-strat or pressure-pad for holding one
or both of the said movable contact-pieces or
terminals steady upon its support until con-
tact is fully made or broken, and shonlders,
stops, or studs for effecting the shifting or
yieldingof the movable contact piece or pieces
after such contact has been fully made or
broken, for the purpose set forth.

7. The combination, with a key, lever, or
piston, as «, located in an electrical cireuit
having a given definite range of motion and
provided with and carrying a contact-surface
or terminal, &, of'a second contact-surface or
terminal, ¢', arranged independent of said key
or lever and adapted to be moved therewith,
substantially as described.

8. The combination, in an electrical circnit,
with two contact-surfaces or terminals, &’ ¢,
arranged so.as to be brought together and
separated by a key, lever, or piston, one of
which terminals is mounted on said key and
the other independently thereof, of connections

between the operating-key and one of the ter- .

minals, as ¢, whereby the terminals are
brought together to make the cireuit in one
position of the operating-keyand separated to
break the circuit at another position of said
key, substantially as described.

VINCENT WILLIS.

Witnesses: .
HENRY JOHN SNELGROVE,

32 Falkland Road, Kentish Town, N.W.
HERBERT DAVIS,

48 Fifort Rd., Highbury, N.
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