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To all whom tt may concern: -

Be it knmown that I, ERNEST M. SKINNER, a
citizen of the United States, residing at Dor-
chester,in the county of Suffolk and State of
Massachusetts, have invented new and useful
Improvements in Electric- Circuit- Closing
Mechanism for Keyed Musical Instruments
of which the following is a specification.

This invention reldtes to electric-circuit-
closing mechanism for keyed musical instru-
ments. In such musical instruments—as or-
gans, for example—it is now the preferred
practice to actuate the music-playing mech-
anism by electromagnets, which are included
in electrie circuits that are controlled by the
organ-keys, and the presentinvention relates
to the mechanism that is actuated by the keys
for closing the circuits when a key is de-
pressed to sound a note ecorresponding to such
key.

The invention has forits object, fir st, to pro-
videimproved circuit-closing con tacts so con-

strueted and arranged that but slight pressure:

on the keys will be required to close the cir-
cuits with certainty; second, to provide cir-
cuiit-closing mechanism of the class deseribed
which will operate to maintain the contacts
polished and clean, so as to always insure per-
fect electrical contact |

Third, 1t has for its obJecb to 8o construct}
and ar ra,nﬂ'e the circuit-closing mechanism
that the impact or mechanical resistauce en-
countered in bringing the contacts into en-
gagement will not be appreciable to the
“toueh” of the operator or performer.

Finally, it has for its object to improve and
simplify the construction and render more ef-
ficient and certain the operation ot this class
of devices generally.
To these ends my invention consists in the
featuresand in theconstruction, eombmatlon
and arrangement of parts hereinafter de-

seribed, and particularly pointed out in the |

claims following the description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification, wherein—
Figure 1 is a view in side elevation of an
organ-key provided with my improved cir-
cuit-closing device, the keyboard and thesup-
port for bhe termmals being shown in section.

[

musical instruments.
8,.1n- proximity to the inner end of the keys

portion of the key and keyboard being shown
broken away, the parts being shown in their
normal position. Fig. 3 isa view similar to
Fig. 2, showing the position the parts assume
when the key is depressed to close the circuit.
Fig. 4 1s an end view. Fig. o 18 a detall per-
spective view, the contacts being shown dia-
wra,mmablca,lly and Hig. 6 is a view similar
to Fig. 2, illustrating a modlﬁcamon

Refelruwmto the drawings, the numeral 1

indicates one of the keys of a musical instru-
ment—such as an organ, for example—said
key being fulerumed intermediate its ends on
a pin 2 in a usual and well-known manner.
1The inner end of the key is mortised or re-
duaced in thickness at its inner end, as at 3,

to afford space to accommodate a spring for
holding the outer end of the key elevated.
- 'T'o the mortised side of the inner end of the
| key is fixed a block 4, which forms a shoul-

der against which the free end of said spring
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bears and said shoulder is recessed on itsin-

ner sade for the reception of oneend of a con-
tact-lever presently to be descéribed. The
apring referred to consists of a resilient wire
bent intermediate its ends to form a coil 5,

one of said ends being bent vertically down-
ward to provide at its extremityaloop 7. It

is attached to the keyboard 8 of the instru-
ment by a screw or similar fastening, as
shown in -Fig. 1, and the other end of the
spring is bent horizontally and rests on the
block 4 and operates to hold theinner end of
the key depressed and the outer end thereof
elevated. A piece of felt 9 is fixed to the
keyboard beneath the inner end of the key

to receive the impact of the latter and ren-

der the depression of said end of the key
noiseless. In thedrawings I have shown but
a single key; but it will of course be under-
stood that a plarality of keys will be pro-
vided, the latter being armnged side by side,
as i8 usual in organg, pianos,-and similar
Fixed to the keyboard
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1, is'a bar 10, which may conveniently con-

smb of a wooden strip rectangular 1 Cross-
section and channeled or recessed upon its
rear side, as at 11, to form a receptacle for

100

one-half of the ter mmals of the contacts pres-

Fig. 21s a similar view, on an enlarged scale, a | ently to be descl ibed, said recess being closed
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by a strip 12, attached to the inner side of ! stand at an angle or inclination, as shown

the bar. Said bar is provided on its front
edge at a point directly opposite the inner
end of each of the keys 1 with two vertical
kerfs 13, which are disposed parallel to each
other and in relative close proximity to one
another. Arrangedin each pairof said kerfs
are two contacts 14 and 15, consisting of re-
silient wires normally standing erect and ex-
tending at their upper ends above the top of
the bar 10. The contacts 14 and 15 are free
to be moved rearwardly in the kerfs 13 by
means hereinafter described, and when -re-
leased, owing to their resiliency, will spring
back to a vertical position and are held in
sueh position by strips 16 and 17, attached
to the frontedge of the bar. The wires form-
ing the contacts 15 areled intoand collected
in the recess 11 in the bar, said wires being
insulated from one another, and each of
said wires is conducted off from one end of
said bar and is connected to one terminal
of an electromagnet. The other terminal of

“said magnet is connected to one pole of an

electric battery. 'The wires constituting the
contacts 14 are connected to a metallic con-
necting-bar 18, that is common to all of said
wires, and said connecting-bar is electrically
connected to the other pole of the battery.
Each of the electromagnets mentioned con-

- trols mechanism for playing an individual
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note of theinstrument. Theelectromagnets,
battery, and mechanism controlled by said
magnets is not herein shown, as the same
forms no part of the present invention and
is well understood by those skilled in the art.
It will be obvious that if any single pair of
the terminals 14 and 15 be electrically con-
nected the circuit of which said contacts form
the terminals will be closed and will energize
an electromagnetincluded in said circuit and
will actuate the mechanism to sound the note
corresponding tosaid mechanism.
describe the mechanism by means of which
sald contacts are connected through the 1n-
strumentality of the key.

Pivotally attached to one end of the key is
a contact-lever 19, which may convenilently
consist of a metallic strip one end of which
is inserted between the block 4 and the ad-
jacent face of the key 1 and is loosely se-
cured in place by means of a pivot-pin 20.
The other end portion of the contact-lever is
twisted torsionally or given a one-quarter
turn in order that the free end of said con-
tact-lever may be so presented to the con-
tacts.14 and 15 as to straddle or bridge both
the latter. Intermediate its ends said con-

tact-lever is pivoted to the upper end of a |

link 21, the lower end of which is pivoted to
a support 22, fixed in or to the keyboard 8.
The link 21 is of such height and the end of

“the contact-lever is pivoted to the key at

05

‘such point that when the key 18 1n 18 normal

position—thatis tosay, when the inner end of

the key is depressed—the contact-lever will l'ports, which may conveniently consist of

Iwillnow

F

!

|

| most clearly in Fig. 2 of the drawings, and

when in such position the free end of said -

contact-lever will be separated from and rest

out of engagement with the contacts 14 and
When, however, the outer end of the

15.
key is depressed, the inner end thereof will of
course be elevated and will raise the pivoted
end of the contact-lever 19. The said con-
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tact-lever and the key form a species of tog- |

gle-joint, and hence when the inner end of
the key is raised the contact-lever will be
thrust outward in an endwise direction and
will engage both the contacts 14 and 15, thus
closing the electric circuit, causing the elec-
tromagnet toactuate the music-playing mech-
anism to sound the note eorresponding to the
key struck. It will of course be evident that
owing to the contact-leverand the key forming
a species of toggle-joint in the mauner before
set, forth the contact -lever will be free to
move endwise when the key is depressed,
and such movement is permitted by sapport-
ing the contact-lever on the swinging link in
the manner before described. By support-
ing the contact-lever in such manner, how-
ever, when said leveris thrust forward by the
upward movement of the inner end of the
key the free end of said lever is caused to
oscillate as well as to move forward, and
during such osecillating movement it has a

rubbing contact with the terminal contacts

14 and 15, and such rubbing contact operates
to keep said terminal contacts and the con-

tact end of thelevercleanand polished, soas

to insure perfect electrical contact between
said parts whenever they shall be brought
into engagement. When the key has been

released, the spring will operate to restore
| the parts to their normal position, or to the

position shown in Fig. 2 of the drawings, thus
withdrawing the end of the contact-lever from
engagement with the terminal contacts 14
and 15, thereby breaking the circuit.

In all of the circuit-closing devices of this
character with which I am acquainted the

impact or resistance encountered in closing
the cireunit is transmitted to the key and 1s

distinetly felt by the performer and affects
histouch. Inthearrangement herein shown
the resistance encountered in ¢losing the cir-
cuit is transmitted in an endwise direction
to the key. This strain or resistance is ab-

| sorbed or sustained by the pivot-pin 2, be-
‘fore described, and is thus prevented from
' being communicated to or rendered appre-
' ciable by the performer, and hence his touch

will be unaffected.

In Fig. 6 of thedrawings I have illustrated
a slicht modification wherein all the parts
oxcopting the support for the contact-lever
are identically the same as those before de-

scribed. In the arrangement shown in said

figure the pivoted link is dispensed with and
in lieu thereof I employ two stationary sup-
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strips 23 and 24, which are fixed one above

the other, the adjacent edges of said strips
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being preferably beveled, as shown, to per-

mit of the free oscillatory movement of the
contact-lever 19. The operation of the de-

vice thus constructed is the same as that be-

fore deseribed. When the key is struck or
depressed so as to elevate its inner end, the
contact-lever will be thrust forward and at
the same time it will move downwardly and
have a rubbing contact with the terminal
contacts 14 and 15. | |

Having described my invention, what
claim 1s— |

1. In a deviee'of the charaecter desel*ibed, -'

the combination with a key, of two contacts
forming the terminals of an electric circuit,

and a contact-lever pivotally attached atone
end to the inner end of the key and movably

supported intermediate its ends,whereby said

contact-lever engages the contacts with a rub-

bing action when the key is depressed, sub-
stantially as and for the purpose specified.

9. In a device of the character described,

the combination with a key, of two yielding

" contacts forming the terminals of an electrie
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circuit, and a contact-lever pivotally attached
at one end to the inner end of the key and

movably supported intermediate its ends,
whereby said contact-lever engages the con-

tacts with a rabbing action when the key Is

depressed, the free end of the contact-lever.

normally resting in proximity to but out of
engagement with said contacts, substantially
as and for the purpose specified.

3. In a device of the character deseribed,

the combination with a key, of two yielding
contacts forming the terminals of an electric:

circuit, a contact-lever pivotally attached at
one end to the inner end of the key and mov-
ably supported intermediate its ends, and

means for normally holding the key and con-.
tact-lever out of alinement with each other,
the free end of the contact-lever normally

resting in proximity to but out of engagement
with said contacts, substantially as and for
the purpose specified. = _ o

4. In a device of the character described,

the combination with a key, of two yielding

contacts forming the terminals of an eleectric
circuit, and a contact-lever pivotally attached
at one end to the inner end of the key, and
mmovably supported intermediateitsends, said
contact-lever consisting of a flat metallic strip
twisted to cause its free end to bridge both
contacts when thrown into contact with the

latter by the key, substantially as described.

5. In a device of the. character deseribed,
the combination with a key, of two parallel
vielding contacts forming the terminals of an-

electric circuit, and a contact-lever pivotally

~ attached at one end to the inner end of the
‘key and movably supported intermediate 1ts

ends, the free end of said contact-lever nor-

mally resting in proximity to but out of con- | clogsed by

|
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bridge said contacts with a4 rubbing action

and close the circuit when thrown into en-
cagement with the contacts by the key, sub-

stantially as deseribed. -~
~ 6.-In adevice of the character described,
the combination with a pivoted key, of two
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yvielding contacts forming-the terminals of an..

electrie circuit, a contact-lever pivotally con-
nected at one end to the inner end of the key,
said contact-lever being construeted at its
free end to bridge said contacts when thrown

into contact therewith by the key, means for -

holding the inner end of the key normally de-
pressed, and means for guiding the end of

the contact-lever in a curved line to cause it
to move over the contacts with a rubbing
movement when thrown forward by the ele-
vation of the inner end of the key, substan-

tially as deseribed. S
7. In a device of the character described, .

the combination with a key, of two contacts

forming the terminals of an electric circuit,

8o

a coutact-lever pivotally attached at one end

to the inner-end of the key and constructed

at its other end to bridge the two contacts to

close the circuit, means for normally holding
‘the contact-lever out of engagement with said. -
terminals, and a shifting fulerum for mov-
its ends,

ably supporting said lever between
substantially as described.

3. In a device of the charactér"_des_cribed, '

Qo
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the combination with a key, of two contacts -

forming the terminals of an electric circuit, a .
contact-lever pivotally attached at one end to

the inner end of the key and constructed at
its other end to bridge the two contacts to
close the circuit, means for normally holding
the contact-lever out of engagement with said
terminals, and a link pivotally attached at

one end to a fixed support and at its other
end to the contact-lever intermediate -the
ends of the latter substantially as described.

100

1cs

9. In a device of the character described,

the combination with an oscillatory key piv-

oted upon a fixed pin intermediate its ends, a

spring normally holding the inner end of said -

key depressed, two contacts forming the ter-
minals of an eleetric circuit, a contact-lever

pivotally attached at one end to the innerend
of the key and constructed at its otherend to
bridge the two contacts and close the circuit,
a spring for normally holding the contact-le-
ver out of engagement with said terminals,
and means for movably supporting the free
end of the contact-lever, substantially as de-

seribed. |

10, In a devieé of'theeh&ractef:ﬁdeéefibed;

the combination with a key, of a lever pivot-
ally attached at one end to the inner end of

the kev-and movably supported intermediate
| its ends, whereby the free end of the key has
a combined reciprocatory and oscillatory
movement when the key is depressed, and a-
normally open electric circuit arranged to be
said lever when the key is de-

tact with the contacts and constructed to | pressed, substantially as described. ==~
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11. In a device of the character deseribed, ! In testimony whereof 1 have hereunto set
the combination with a keyv, of a lever pivot- | my hand in presence of two subscribing wit-
-~ ally attached at one end to the inner end of | nesses. |
the key and loosely fulerumed near its other | |
5 end, and an eleetric circuit arranged to be Witnesses: _
closed by sald lever when the key is de- | VINTON COOMBS,
pressed, substantially as desecribed. I - CLAUDE D. KESLER.,

ERNEST M. SKINNER.
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