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To all whom it may concern:

Be it known that I, Pertrowirscen Bis-
SING, a citizen of the United States, residing
in the city of Topeka, in the county of
Shawnee and State of Kansas, have invented
new and useful Improvementsin Actions for
Kevboard Stringetf Musical Instruments, of
which the following is a specification.

My invention relates to action mechanism
of key-board stringed musical instruments.

The objeet is to provide such a mechanisnr
which is adapted for the production both of
single tones and of tremolo tones, and where-
by a single operation of the key may produce
a tone of either character, at the will of the
operator.

The mvention consists of the parts, im-
provements, and combinations herein point-
ed out and claimed.

In the drawings accompanying and forra-

ing part of this specification, and in the de- |

scription thereof, I have shown my inven-
tion in 1its preferred form, and have shown
the best mode of applying the principles
thereof; but it is to be understood that the
invention itself is not confined to these draw-
ings and the description of these drawings,
that 1t may be applied to other uses, that
parts and combinations asseparately elaimed
may be used either with or without other
devices of similar general nature, and that I
contemplate changes in form, proportions,
materials, and arrangement, the transposi-

“tion of parts, and the substitution of equiva-
33

lent members, within the scope of the ap-
penrded elaims, without departing from the
spirit of the invention. _ '
Figure 1 is a side elevation view of an ac-
flon mechanism constructed in accordance
with the principles of my invention, the
parts being in their normal position, that is,
the position of rest; certain parts of the
frame being shown in cross section.  Fig. 2 is
a similar view of the same mechanism show-
ing the positions of the parts when the key is
depressed, dotted outlines indicating vibra-

tlons of the string and the hammer-head and

hammer-shank. Fig. 3 is a detached view
of the hammer-head and hammer-shank.

Sinular reference characters indicate like
or corresponding parts throughout the sev-
cral views. -

4 and 5 are the base and upright, respac-
tively, of a suitable franie; 6 is a key-lever
balance-rail; and 9 is a damper-flange rail.

8 1s arail for supporting a flange to which is

pivoted one part of a damper-operating and

| hammer-throwing element, hereinafter to be

deseribed; the saild rail also serving with

,capstan screw 17 as a hammer-butt stop.
10 1s a flange suitably secured to the frame, -

as to the base 4, and to which is pivoted a
hammer-butt 11, on which is mounted a
hammer. The hammer is of peculiar and
particular construction. It consists of a
nead 15 and a flexible-spring shank 14 suit-
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ably mounted on the hammer-butt 11 ,as by

means of a stud 13.  The shank 14 must be
of suitable resilience to cause the hammer-
head to vibrate, as will hereinafter he ex-
plamed, and I prefer for this purpose to use
a flat steel spring, the broad surface facing
the string 31 so that the vibration will al-
ways be m the proper plane to direct the
hammer-head against the string. |

18 and 19 are two members of a damper-

operating and hammier - throwing element

hereinbefore referred to, one member being
pivoted to the hammer-butt and the other to
the flange 20.  They are pivoted together to
form a knuckle-joint. When the parts are at
rest, the member 18 rests against a cushion
22 on the rail 8, and the middle pivot does
nos come quife in alinement with the end
pivots. 'When the hammer-butt is raised,
the upper end of the lower member 18 is
forced to the left (as viewed in the drawings),
on account of the are described by the upper
member. A pad or cushion 21 on the lower
member 1s Jocated immediately in the rear of
the hammer-head. These parts are so ad-
justed, as indicated in the drawings, that
when the key is depressed and the hammer-
butt thereby raised, the upper end of the bar
or link 18 travels more rapidly and farther
toward the hammer-head (to the left as
viewed in the drawings), {han the lower end,
by reason of the are deseribed by the upper
link 19, and yet the upper end does not travel
far enough to the left to inferfere with the
vibrations of the hammer-head against the
string.  When the hammer-butt is raised
quickly by a stroke on the key-lever, the
movement of the member 18 will throw the
hammer-head foward the strine 31. This
member or hammer-throwing element 18 is
necessary because if the hammer has a resili-

i ent “shank the head will lag or act slowly

when the key-lever is given a sharp stroke
downward; while the hammer-throwing ele-

‘ment causes the hammer-head to be thrown
| quickly toward the siring, thus giving a
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quick response to the touch on the key, even

with the resilient shank., The same member
18 withits cushion 21 also sorves as a cheek to

stop the vibra‘ions of the hammer as soon as

the key 1s released.

Extending from the upper member 19 1s a
spoon 23 for directly operating the damper
element.  The damper clement consisis of an

L-shaped lever comprising a member 28 DIV~

oted to the damper-flanze 24 and provided
with a weight 29 normally holding the dam-
per against the string. and a rod 26 sceured
to the member 28 and having a head 25 ad-

justably fastened thereto by means of a set- |

screw 27.  When the parts are at rest, the
s{mon or rod, 23 is wholly disengased from
{
rest against the siring.  On lifting the ham-
mer-butt, as by a stroke on the key-lever,
rod 23 hfis member 28 and withdraws the
damper from the string (sce Fig. 2). Cn the
release of the key-lever, the parts are restored
to their normal position, as shown in Fig. 1.
16 1s a capstan-screw st in the key-lever 7

“under the hammer-butt: and 17 is a capstan-

screw set m the rail R in the path of the ham-
mer-bult; by meansof these capstan serews,
the travel of the kev-lever and of the ham-
mer-butt may be adjusted.

The string 31 1s properly tensioned over
parts of the frame, as is usual in stringed
musical instruments. The siring thus ten-
sioned has two distinet functions; first as a
sound-producing element asin other stringed
muslcal instruments: :.nd =econd as a spring
as part of the action mechanism to codper-
ate with the restlient hammer-shank to cause
the hammer-head to vibrate against the
string to produce a prolonged tremolo tone,
as will now be explained. I so adjust the

arts that when the kev is depressed, the
Kammer—but t 1s checked in such position that
the hammer-head if not vibraiing (as shown
m full lines in Fig. 2% will be close to but not
in contact with the siring: if the hammer-
head 15 caused to vibraze through the vibra-
tion of the resilient shank (as will occur
when the key is struck a blow and held de-
pressed), 1f, the hammer-head, will strike the
string with each vibration toward it. The
rapidity of the vibrations of the hammer-
head depends upon the weight of the ham-

mer-head and the leneth and stiffness of

L
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the hammer-shank. 3%ith a hammer-shank
made cf a thin flat steel spring of considerable
flexibility and about twe and one-quarter

inches in length, and other parts in approxi-.

mately the proportions shown in the draw-
ings, the best results are zecured by allowing
a space of approximately one-sixteenth of an
inch between the siring and the hammer-
head when in position of rest with the key
depressed (Fig. 2). With a mechanism of
this kind, a blow on the key the kev being

'
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1 damper-lever, pernitiine the dammer to-
_ ) 5

tone of perfect rhythm, and of sufficient du-
ration for practical use in a musical instru-

ment, there being from twenty to sixty .

strokes of the hammer-head against the
string. depending upon the force of the hlow

on the key.  The tremolo tone thus produced.

resembles the tone produced from a mandolin,
but it is mechanicaliy perfect, not depending
on the player forits rhythm, . =

In practice, I contemplate the combina-
tion of the entire set or serics of strings, cach
with its own Kev, hammer, damper, and con-
necting mechanism, the key-hoard being ar-
ranged as the keyv-hoard of a piano. o

A single stroke on the key, the key being
immediately released, produces a single tone
from the string, as the tone from the piano or
harp string.  Astroke on the key, the key be-
g held aepressed, praduces the tremolo tone
as above deseribed, and obviously this tre-
molo tone ceases the instant the key is re-

leased, or when the force of the strokeis spent

in vibration,
Another feature of my action mechanism is
its quick responsiveness owing to tha fact
nat the rear end of the key-leveris always in

connection with the hammer-butt (which is

| not the case In piano actions).  The stroke of

the hammer can be produced from any posi-
tion of the key-lever.

What I claim is:

1. The combimation of a frame; a ten-
stoned string; a hammer having a resilient
clement; a device to operate the hammer; a
checx to limit the movement of the hammer
toward the string; =aid string, hammer, and
check being adjusted so as to cauze the ten-
stoned string and said resilient clement to
cooperate in maintaining a prolonged vibra-
tion of the hammer-head against the string.

2. The combination of a frame; a ten-
stoned string: a hammer having a resilient

shank; a device to operate the hammer; a

check to limit the moveient of the hammer
toward the string; said string, hammer, and
check being adjusted so as to cause the ten-
sioned string and the resilient shank to cooper-
ate In maintaining a prolonged vibration of
the hammer against the string.

3. The combimation of a frame; a ten-
sioned string; a hammer having a spring
shank; a damper; a deviee to operate the

hammer and the damper; and a check to

limit the movement of the hammer toward
the string; said string, hammer, and check
being adjusted so as to cause the tensioned
string and the spring shank to codperate in
maintaining a prolonged vibration of theham
mer against the string. :

4. The combination of a frame; a ten-
stoned string; a hammer having a spring

shank; a damper; a lever to operate the

hammer and the damper; and a check to
limit the movement of the hammer and ad-

- 6L then held depressed will produce a tremolo | justed so as to naturaily check the hammer
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with the head close to but not in contact with

‘the string and =0 as to permit the head by

reason of the momentum acquired in its ac-
tion toward the string and the flexure of the
spring shank to strike the string, in which
construction the tensioned string and the
spring shank are adapted to cooperate in
maintaining a prolonge. vibration of the
hammer-head against the string.

5. The combination of a frame; a ten-
stored string; a hammer having a resilient
shank; a device to operate the hammer; a
check to limit the movement of the hammer
toward the string; said string, hammer, and
check being arranged so as to cause the ten-
stoned string and the resilient shank to co-
operate in maintaining a prolonged vibration
of the hammer against the string; and a

hammer-throwing element codperating with
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~damper; a knuckle-jointed element codper-

sald hammer to initially throw the hammer-
head toward the string.

6. The combination of a frame: a sound-
producingelement; a hammerhaving a resili-
ent shank; a device to operate the hammer:
aind a hammer-throwing element codperating
with the hammer-operating device to initially
throw the hammer-head toward the sound-
producing element.

7. The combination of a frame; a ten-

sioned string; a hammer having a spring

‘shank; a key-lever to operate the hammer; |

a check to limit the movement of the hammer
toward the string; said string, hammer, and
cheex being arranged so as to eause the ten-
sioned string and the spring shank to cosp-
erate 1 maintaining a prolonged vibration

of the hammer against the string; a damper.

o7
operated by the key-lever; and a hammer-

throwing clement codperating with the ham-
mer to mtially throw the hammer-head to-
ward the string and to stop the vibrations of
the hammer on its return to normal position.

8. The combination of a frame; a ten-
stoned string; a hammer having a spring
shank; a check to limit the movement of the
hammer toward the string; said string, ham-

mer, and check being arranged so as to per-

mit the string and the spring shank to co-
operate In maintaining a prolonged vibra-
tlon of the hammer against the string; a

ating with the hammer to throw the ham-

mer-head inttially toward the string, and to |

L e e B e ik

- o B e s B e |

-y
-

——

ol A B ™ o oY cwm Bl ke el i e Uy m PP g e e Sy T T
T Y, "
' ]

stop the vibration of the hammer-head upon
return of the parts to normal position.

9. 'The combination of a frame; a ten-
stoned string; a pivoted hammer comprising
a hanuner-—TJutt, & hammer-head, and a
spring shank carrying the hammer-head
and mounted on the hammer-butt; a check
to Iimit the movement of the hammer-head

check being so a:T] usted as to natura’ly check

the hammer with its head close to but not in
contact with the string and so as to permit

the head by reason of the momentum ae-
quired In its movement toward the string
and the flexure of the spring shank to strike
the string, in which construction the ten-
sioned string and the spring shank codperate
In. maintaining a prolonged vibration of the
hammer-head against the string: a damper
pivoted to the frame; a knuckle-jointed ham-
mer-throwing and damper-operating  ele-
meitt to stop the vibrations of the hammer-

head upon return of the parts to normal po-

sition; aud a key-lever for operating said

mechanism; substantially as set forth.

10. The combination of a frame; a ten-

sioned string; a hammer having a spring
shank; a damper; a lever to operate the
hammer and the damper; and. a check. to

limit the movement of the hammer toward

P
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- toward the string; said string, hammer, and -

65

70

79

S0

the string and adjusted so as to naturally

check the hammer with the head close to but
not in contact with the strine and so as to

permit the head by reason of the momentum

acquired In its action toward the string and
the {lexure of the spring shank to strike the
string, in which construction' the tensioned
string and the spring shank coéperate to
maintain a prolonged vibration of the ham-
mer-head against the string; whereby a single
stroke on the lever the lever being imme-
diately released produces a single tone from
the string, and a stroke on the lIever the lever
being held depressed produces a tremolo
tone, substantially as set forth, |

In testimony whereof I have hereunto

signed my name in the presence of subserib-
Ing witnesses. '

PETROWITSCH BISSING.

Witnesses:
C. B. WALTER,
J. 1. 1LEADER.
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