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To il whom o6 may concern:

Be 1t known that I, Irving B. Sarrii, a citi-
zen of the United States, residing at Philadel-
phia, in the county of Philadelphia and State
of Pennsylvania, have invented new and use-
ful Improvements in Lone-Modifying Means
for Pianos, of which the following is a speci-
fication.

My present invention relates to tone- M O¢l1-
fiers or pianissimo devices for pnnos, and 1s
more especlally adapted for use in connection
with pianos having a self-playing attac hment
embodied therein or in connection with pianos
operated by external piano-players; and the
object of the invention is to provide a device
of the character described that is simple in
construction, easy and effective in operation,
and readily attachable to pianos now in use
without in any manner altering the construc-
tion thereof. |

In endeavoring to secure pianissimo effects
on a piano operated by a self-playing attach-
ment or by an external self-plaver some dif-
ficulty 1s encountered as soon as it is attempt-
ed to also obtain rapid repetition. TFor ex-
ample, if a repetition of, say. six hundred or
elght hundred notes per minute isdesired this
1sdifficult to get owing to the rapid movement
that must of necessity be imparted to the va-
rious parts of the, mechanism both 1n the pi-
ano-player and in the piano-action proper.
This will be more tully appreciated when 1t is
considered that in a piano the hammer and
key together form two members in quite a
long tl aln of mechanism, the hammer being
the : actuated member and the key the actuat-
ing member. Now these various parts are
impelled by one or two forces to return to
their position of rest after sounding a note.
Considering first the key. this element ; 18 USU-~

g

ally so welohted that the front end is slightly

the heavier. , and consequently it relies upon the
balance of the train of mechanism to return it to
its position of rest. On the other hand, the
parts of the mechanism between the hammer
and the key are forced by gravity to return
to their downward or rest position. If now
the hammer proper is considered, it will be
seen, first, that this element is assmted by a

Very weahﬁpnnb,and furthermore, its gravi- .

L

spring opposes the

so that they may be caused to exert diffe

' tative force is very small, owing to the fact that
key 1s so nearly
- over the pivotal point upon which the key

the center of gravity of the

turns.  Asaresultitwill be seen that the one
element 1n the train least active to return o
rest 18 the hammer. This will be especially

apparent and may be readily demonstrated by

striking a pilano-key and then watching the
various parts of the piano-action come to rest
or assunie their normal position.

It has been demonstrated under practical
working conditions Lh‘Lt by placing a springe
back of the hammer *handle” or “‘stem” in
the manner hereinafter to be made elear it is
rot necessary to lessen or weaken the force
of the blow upon the hammer i order to
lessen or weaken the sound. On the con-
trary, a hard blow on the hammer will throueh
the medium of the opposing spring cause a
light blow on the string and result in a soft
tone being given off. In other words, when a
actlon of the hammer
movement, however strone the force of the
blow upon the hammer, this force will be
partly expended or absorbed by the springe
(through its bending action) and the blow
struck upon the string will be light.  Again,
the bent spring represents potential eneroey
stored up and ready to assist in the rapid re-
turn of the hammer, which is a desideratum of
considerable importance.

The advantage of locating a spring so that
1t opposes the movement of the hammer in
one direction and assists 1n 1ts movement in
the opposite direction over such arrangements
where a spring opposes a striker Jever that
operates divectly on the pilano-key will be

evident when 1t 1s considered that it is the
hammer 1tself thatis slow in action, and it is
the means for opposing and assisting the
movement of the hammer that constitutes one
of the salient features of this invention.

Another important feature of the invention
resides 1n the peculiar manner of mounting
and operating the hammer-opposing springs
erentd

degrees of opposition to the different ham-
mers of the series or bank, whereby to secure
a progressively increasing or decreasing tone
volume at different points along the range of
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strings, either in the treble, the bass, or the
middle, thus enabling the performer to obtain
at will erescendo or diminuendo effects. to ac-
cent a note or group of notes at any point

“throughout the range of strings, to bring out

or accent the air or melody and subdue the
accompanying parts, to wave a trill, and to
secure many other pleasing and artistic mu-
sical effects. |

In order to enable others to clearly under-
stand the invention and to practice the same,

I will now describe one embodiment of means

for accomplishinge the ends in view, reference

being made to the accompanyilng drawings,

in which—- ¢
Figure 1°1s a view, par tly In section, of

part of an upright plano, showing my 1m-
provements applied thereto, the plano being.

shown as operated by a playing atmchmmt

and also by an external player. Kig. 215 a
top plan view of the means for oper (Ltmg tlhe

tone-modifier or pianissimo device. Iig. 3
a front elevation of the same. Fig. 41sa
diagrammatic view showing the normal posi-

tion of the bank or series of opposing springs

relatively to the hammer-stems. Fig. 5 1s
a similar view showing the position of the
springs when the treble notes are to be ac-
cented and the bass and part of .the middle
notes subdued. Tig. 61sasimilar view show-
ing the position ot the springs when the bass
notes are to be accented and the treble and
part of the middle notes subdued. Iig. 7 1s
a likke view showing the position of the springs
when both the treble and bass notes are to be
oradually accented from the middle toward
the highest treble and lowest bass. Fig. 81sa
like view showing the position of the springs
when the middle notes are to be accented and
the bass and treble gradually subdued; anc
Fig. 9 is a side elevation of a piano-hammer,

[

showing a slightly-different application of the

OPPOSINg Spring.

Referring to the drawings, and more par-
ticularly to Fig. 1 thereof, the reference-nu-
meral 1 indicates part of a piano-case below
the keyboard; 2, one of the piano-keys; 3, the
piano-strings; 4, the piano-action of any well-
known typein which is embodied the hammen

5, mounted upon the hammer-stem 6, and hav- |

ing the usual back-check 7. In the present in-
stance 1 have shown the plano-key 2 as being
actuated through the medium of an internal
self-playing attachment in which is embodied
a striker-rod 8, adapted to mmpinge the rear
end of the piano-key 2, and have also shown
an external piano-player embocdying a case or
cabinet 9 and striker-levers 10, which over-
hang the front ends of the keys 2, said striker-
lwel 10 being actuated from any of the well-
known means, such as power-pneumatics.
(Not shown. )

Iwillnow proceed to describe the tone-modi- j

fying means, which comprises the essential
feature of this inyention.

lever 14

1s | inner or ad]

782,799

Arranged tr ANSY ersely of the plano, al a
point adjacent to the hammers, inany conven-
ient manner, 1s a bar or rail 12, to the upper
face of which is pivoted three levers 13, 14,
and 15, the lever 13 being pivoted at 16, the
yeine pivoted at 17, and the lever 15
being pivoted at 18.  Separate springs 19, as
shown 1n Fie. 2, are arranged to normally ex-

ert pressure ag ainst the levers 13, 14, and 15

for a purpose pwaently to be explained, the
levers being restrained or held against move-
ment in one direction or in the cirection op-
posing the force of the springs by means of
stop-pins 20. Projecting upward or verti-
cally from one end of each of the levers 13,
14, and 15 1s a pin or stud 21, each bhaving a
collar 29, and fitted over these pins or studs
and resting upon the collars are two bars or
har-sections 23 and 24, the outer ends of which
are plm_ld{}(_l with apertures to receive the
pins or studs on the levers 13 and 14 and the
acent ends of which are stepped
and apertured to receive the pin or stud on the
lever 15. Secured to and projecting apward
from each of the bar-scetions 23 and 24 1s a
plurality of forwardly-bent spring-blades 25,
one for each piano-hammer, the bent ends of
sald spring-blades normally lying in front of
and preferably in contact with the stems 6 ot

' the piano-hammers, the arrangement being

such that the springs will oppose the move-
ment of the hammers as they advance to strike
the strings, the effect of this being to lessen
the force of the blow on the strings and cause
a soft note to be sounded. It will e e apparent
that 1f the bar-sections 23 and 24, o cither of
them, 1s moved toward the strings or away
from the hammer-stems the springs will offer
less resistance to the movement of - the ham-
ners, and thus cnable the latter to strike a
sharper blow against the strings. Further-
more, 1t will be apparent 1t the bar-sections
are moved so as to occupy the position shown
in dotted lines in Fie. 1 then the springs will
offer no resistance wlmwvu to the movement
of the hammers and a full blow will be struck.
Again, 16 will be observed 1f the bar-sections
are moved so as to assume a position at an an-
ole to the plane of the strings or to the planc
of the line of hammer-stems then the opposi-
tion or resistance offered to the force of ad-
jacent hammers will vary progressively or to
different extents from hammer to hammer
either toward the bass, the treble, or the mid-
dle of the prano-key bom d or range of plano-
strings. I have provided means for giving
these various movements to the bar-sections
and hammer-opposing springs, and 1t 1s this

- that constitutes one of the most important fea-

tures of the invention. The means referred
to will now be deseribed.
By referring to Kig. 2 of the d

u ill be seen that one end of

rawings 1t
wch of the levers

13, 14, and 15 terminates at about subtantially
the same point, and to each of the said ends 1s
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a cord or strap 26, the said cords or
straps passing over separate pulleys 27. jour-
naled in brackets 28, secured to the transverse
bar or rail 12, and the other end of each cord
or strap being secured to a lever 28, there
being one for each cord, said levers each
having a finger piece or button 29, bearing,

respectively, the letters **B,” ** M,” and *“T.” |

the letter ** B” representing the bass hammers
or strings of the piano, the letter ““ M ” indi-
cating the middle hammers or stringes of the
piano, and the letter **'T” indicating the treble
hammers or strings of the piano. The oper-
ation of this part of the device is as follows:

As will be seen by referring to Fig. 4 of the

drawings, all of the OPPOSINg SPrings are po-
sitloned so as to have a uniform bearine

‘against the hammer-stems 6, so that the action

of the hammers-when moved will be opposed
to the same extent, the springs also acting to
assist 1n the return of the hammers aftoy they
have struck the strings. If now it is desired
to accent the notes in the treble of the plano.
the lever 28" having the finger-button with
the character **'T'” thereon will be clepressed,
and this will cause the lever 14. througeh the
cord 26, to be rocked on its pivot 17, so as to
throw the outer end of the bar-section 24, with
Its opposing springs, outward or toward the
strings and away from and at an angle to
the line of hammer -stems, as more clearly
snown 1n IFig. 5. This will result in bringing
the springs that cosperate with adjacent ham-
mers 1n the treble and a part of the middle of
the plano at gradually - increasing distances
from the middle string of the piano outward
toward the highest string of the treble. so
that the tones thus eiven off will vary oradu-
ally, whereby a crescendo effect will be DIO-
duced. In view of the fact that the bar-sec-
tions are pivotally connected at their acdjacent
ends and provided with separate operating
means 1t will be seen that the movement of the
section 24 just described will have no effect on
the bar-section 23. Hence all the hammers in
the bass and a part of the treble will be oP-
posed uniformly by the springs carried by
sald bar-section 23, and these notes will thus
be sounded with pianissimo effect. By de-
pressing the lever 28’ having the fineer-but-
ton bearing the character ““B” the same sae-
tion will take place with regard to the bass
notes of the piano, as illustrated in Fio. 6.
If now it is desired to accent both the hass
and treble notes and at the same time subdue
the notes in the middle range of the keyboard,
the two levers 28 bearing the characters **T”
and “"M?” will be simultaneously depressed,
which will move the bar-sections and their op-
posing springs to the positions indicated in
Kig. 7. If, on the other hand, it is desired to
accent the middle notes and gradually subdue
the bass and treble, the lever 28 carrying the
button with the character ** M thereon will
be depressed, and this will shift the two bap-

sections 23 and 24, with the opposing springs
25, to the position indicated in Fl1o. 8,1n which
the bass and trebie notes will be oracually
subdued from a point near the middle outwar]
and the notes of the middle range will be ac-
cented. It will be apparent that & number of
different combinations may be secured by va-
riously operating the three levers 28 and also
that thedegree of opposine force of the stringes
can be varied according to the amount of de-
pression given to the levers 28’

In order to provide for the operation of the
levers 28’ from the well-known external type of
plano-player, asillustrated at 9in Fig. 1, I pro-
vide players of this type with suitable lever
mechanism, shown in the present instance as a
bell-cranklever 30, pivoted at 31 and having its
free end 32 arranged to be positioned directly
over the finger-buttons 29 of the levers 287, [t
will be apparent that three of these bell-cranlk
levers will be employed, one for each of the
three levers 28, and that the movement of the
bell-crank Ievers 30 in the direction of the ar-
row m Fig. 1 will depress the levers 9% to
move the bar-sections 23 and 24 and their
springs in the proper direction, the said sec-
ttons being returned to normal position by
means ot the springs 19.

I do not wish to be understood as limitinge
myself to the arraneement shown in Kie. 1,
wherein the springs act directly upon the ham-
mer-stems, as they may be arranged to act

- upon some other part of the hammer—as.

for instance, upon the back-check 7, as shown
m KFie. 9.
of which there are two, as before described,
carrylng the springs 34, as shown in Kie. 9,
will be moved vertically at an angle to the line
of bacl-checks instead of horizontally toward
and from the hammer-stems., asshown in Fig.
L. Neither do I wish to be understood as lim-
1ting myself to the precise construction of
means herein shown and described for actu-

ating the bar-sections, for it will be obvions

that other means may be employed without
departing from the spirit of the invention as
heretotore described.

Having thus deseribed my invention. what
L claim, and desire to secure by Letters Pat-
ent, 15—

L. In a tone-modifyine device for planos,
the combination with the plano-hammers, of
springs opposing the action of said hammeurs,
and means for varying, to different extents,
the opposing force of the sprines of acjacent
hammers. |

2. In a tone-modifyine device for p1anos,
the combination with the brano-hammers, of
resilient means for opposing the action of said
hammers, and mechanism for varyine to dif-
ferent extents, the opposing forece of said
means on adjacent hammers. |

3. In a tone-modifyine device for planos,
the combination with the piano-hammers, of
means arranged to bear against a part of said

o

In this case the bar-sections 33.-
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hammers to oppose the action thereotf and as-
sist in their return to normal position, and
mechanism for varying, to different extents,
the opposing force of said means on adjacent
hammers. .

1. In tone-modifying means for pianos, the
combination with the piano - hammers, of
springs opposing the action of said hammers,
and means under the control of the performer,
for varying to different extents, the opposing
force of the springs codperating with adjacent
hammers in the treble part of the piano.

5. In tone-modifying means for pianos, the
combination with the plano - hammers, of
springs opposing the action of said hammenrs,
and means under the control of the performer,
tor varying to different extents, the opposing
force of the springs cotperating with adjacent
hammers in the bass part of the pilano.

6. In tone-modifying means for pianos, the
combination with the plano-hammers, of
springs opposing the action of said hammers,
and means under the control of the performer,
for varying to different extents, the opposing
torce of the springs codperating with adjacent
hammers in the middle range ot the piano.

7. 1n tone-modifying means for pianos, the
combination with the plano-hamiers, of

means arranoed to be brought to bear against |

a part of said hammers to oppose the action
thereof and assist in their return to normeal

position, and mechanism under the control of |
the performer,for varying to different extents,

the opposing force of a portion of said means
copperating with some of the adjacent ham-
mers of the bank independent of others.

3. Intone-modifying means for pianos, the |

combination with the piano-hammers, of p1v-

rality of blade-springs one for each hammer,
arranged to bear thereagainst to oppose the
action thercof, and means under the control of
the performer for pivotally moving either end
of either bar-section to vary the distance to
different extents between adjacent hammers
and springs.

9. In tone-modifying means for pianos, the
combination with the piano-hammers, of piv-
oted bar-sections each section carrying a plu-

782,799

rality of blade-springs one for each hammer 50

arranged to bear thercagainst to oppose the
action thereof, and means under the control
of the performer for pivotally moving the bar-
sections to vary to different extents the dis-
tance between adjacent hammers and their co-
operating springs.

10. Intone-modifying means for pianos, the
combination with the plano-hammers, of piv-
otally-connected bar-sections each section car-
rvine a plurality of blade-springs one for each
hammer arranged to bear thereagainst to op-
pose the action thereot, three pivoted levers
carrying said bar-sections, and means for ac-
tuating said levers to move the bar-sections n
the manner and for the purpose described.

11. Intone-modifyine meansfor pianos, the
combination with the piano-hammers, of piv-
otally-connected bar-sections, a plurality of
blade-springs, one for each hammer, carried
by said bar-sections, three pivoted levers upon
which said bar-sectionsare pivotally mounted,
springs acting upon said levers to resist move-
ment thercof in one direction, and means under
the control of the performer for actuating
either of said levers at will for the purpose
specified.

12. Intone-modifyine meansfor pianos, the
combination with the piano-hammers, of piv-
otally-connected bar-sections, a plurality ol
biade-sprines one for each hammer, carried
by said bar-sections and arranged to oppose
the striking action of the hammers, a rail lo-
cated transversely of the piano, three levers
separately pivoted to said rail and carrying
projecting pins which pass through separate
apertures in the said bar-sections, manually-

operable levers pivoted to the piano heneatly
oted bar-sections each section carrylng a plu- |

the kevboard thereof,and separate connections
between said first-named levers and the man-
nally-operable levers.

In testimony whercof 1 have hereunto sct
my hand in presence of two subscribing wit-
N esses.

IRVING B. SMI'TH.
Witnesses:
GEO. Z. SUTTON,
Linpa Corir SMITIL.
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