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To all whom it may concer:

Be it known that I, FERDINAND IMIORST,
a citizen of the United States, residing in the
citv and county of San Francisco, State of Cali-
fornia, haveinvented new and usefal Improve-
mentsin Upright Pianos, of which the follow-
ing is a full, clear, and exact description, ref-
erence being had to the accompanying draw-
ings.

My invention relates to an improvement 1in
uprieht pianos; and 1t consists in the me-
Lh‘mlml {111¢111nemenis and devices for mov-
ing the upper “section of the action forward
‘llld backward over the upper end of the pro-
longs, rockers, or props, and also the devices
by w hwh the front part of the piano-keys are
to be raised and lowered, all for the purpose
of obtaining a gmdu‘mtmg touch from heavy
to light and {rom light to heavy for the front
of the piano-keys.

Tigure 1 shows the vertical section of the
piano-action, key, key-frame, and devices as
applied in an upright piano. Ifig. 2 shows a
side elevation of the dmmpel I‘lg. 5 shows an
elevation of the cross-lever and its segment
attachment. Tig. 4 shows the lever, sectional
cog-wheel,and dev]cos shown as opel ating the
back rail of the key. Fw D shows a perspec-

tive view of the upper b ackets, the rod, cog-

wheels, or seements thereof, and the lever for
oper: fttmﬂ the mechanism. I'1ig. 6 18 a per-
spective view of a modification of the upper
brackets and devices, also connecting-rod with
short levers acting upon the upper brackets,
showing also the lower brackets and the lou.g,
lever as acting upon the connecting-rod and
devices. Fig. 7 shows the vertical view of a

ceross-leverwithout attachment deviee, the pro-
long shown as pivoted tothe rocker m}d being
secured to the key, Hig. §1s a vertical view
of the cross-lever and 1tcs.(30n necbmn with the
Fig. 9 1s an end view of the vertical
connecting-rod and its combination with the
cog-wheel fmd key-bottom lever, which 1s used
for lilting either of the rails of the key-frame.
Fig. 10 is a vertical elevation of the key, the
lower bracket, theseetion cog-wheel, as shown,
connecting one arm of the lever, as placed be-
low the key-bottom, the open arm pressing
against a prop or bolt which projects through
holes in the key-bottom, thereby raising the
rail of the key-irame to the distance as re-

—_——

quired. Fig. 11 is a plan view of the lever,
described as above in Fig. 10.

In Fig. 1, letter «, is seen the cross-lever
with its sectional attachments or segment b,
as shown, with its bottom curved or convexed
apd covered with eloth &%, the bottom of this
cross-lever resting upon the top of prop 1L,
secured to key & by a screw. ¢ 1sthe hanger,
to which the wooden rails or metallie frame is
secured. The letter fare the cogs or teeth as
attached to the hanger. These teeth join elose-
ly with the teeth of the sectional cog-wheel g.
Inserted in the cog-wheel 1s pin 4, which, be-
ing perforated, receives the connecting-rod 2”,

which conneects with and issecured to the back

rail, 4, of key-frame £* and connecting-rod,
which is for the purpose of raising and lower-
ing the back rail and with it the key £, there-
bv increasing or decreasing the distance Dbe-
tween the Ley and the top of the front of the
key-{rame.

In Tig. 2 letter [ is the damper-block; letter
%, the damper-head; d, the pin, wire, or wood-
en projection; ¢, the leather, which is glued
betieen the wooden blocks; and ¢ , the {1‘1mp-
er-telf. o

In Fig. 3 the letter « shows the eross-lever,
to whieh is sceured the segmentd., The piteh
of the segment is to be regulated by screws a™.

In Fig. 4 the letter.¢ shows the cog-wheel
with the pin A2*, to which is secured, by means
of nuts, one end of the connecting 10[1 i, the
other end of which is similarly secured to the
back rail, 4, of the key-frame.

In Fig. b letter ¢ is the hangers having the
toothed section /. ‘T'he teeth engage with and
are moved by cog-wheelsg. 'These cog-wheels
are secured to rod m at proper distances, S0
that if the rod 1s moved by lever o a uniform
motion is imparted to all the cross-levers. Let-
ter & shows the key. Adttached to1t1s prop L,
pressing againstthe bottom of the eross-lever «,
the attached segment being shown by letter b.

In Fig. 6 letter ¢* 15 a hanger with bottom
rounded, as at letbter s, which 1s resting on
bracket 1, the top of whicli is notched large
enough for the bottom of the hanger to give
sufficient play in moving forward and back.
Letter ¢ 1s a hanger the foot of which is
notched, as shown at letter ¢. The lower
bracket, w, has its top pointed, whereby great-

| er play 18 given to its foot 7.
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“a rounded head resting

In Fig. 7 b is 4 rocker, to which is pivoted
prolong O, the top of which 1s shown resting
against cross-lever a”.
moved over the prolong from 1 to 2, will inva-
riably lighten the touch on the front of the
plano-key.

In Fig. 8 letter p* shows arocker as having
against the cross-le-
ver ¢*, which, when moved from No. 1 to No.
2, will lighten the touch on the key.

In Fig. 9 the letter ¢ shows the cog-wheel.
To the pin A* is secured the connecting-rod
p, the other end of pin 2* being secured to the
arm of the cog-wheel g, which is set in motion
by rod m. The rod m rests upon brackets w.

In Fig. 10 the letter w shows the bracket, ¢
the cog-wheel, 2 the pin, p the connecting-rod.
The lever ¢ lies under the key-bottom, and
has a lever, g*, on one end, as clearly shown
in Fig, 11, which engages with the pin p, which
latter 1s connected to the segment-cog g, as
shown at 2*. On the other end of lever ¢ is
formed or placed a lever, ¢**, which engages
with the prop y, as shown, which is connected
with the bottom of the rail of the key-frame.

Fig, 11 shows the position of lever ¢ and

- the arms ¢* and ¢*” connected.
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I provide the bottom of the hangers, which
can either be secured to wood rails or metallie
frame, with a number of cogs or teeth for the
purpose of producing a more easy and sure
movement. The lower cogs or levers are se-
cured to a rod at suitable distances, resting up-
on a bracket of suitable shape. Thesebrack-
ets are properly secured to the key - bottom.
To the rod is also secured a lever, by means
of which the operator can easily movethe rod.

My object in providing a vibratory motion
to the felt section of the damper is to makeits
face soft and selt-adjusting tothe piano-strings
when the upper section of the piano-action is
moved forward and backward.

My object 1s to provide the cross-lever with
a movable attachment, by means of which the
pitch of its lower surfaee can be regulated to
suit the requirements of the action.

plish this objeet by means of an additional
‘bottom piece or section of suitable shape and |
properly secured to the cross-lever.

Its piteh

The cross-lever, when

t stroke of the hammer.

I accom- |

is regulated by screws and set-screws p]aced
in proper positions.

I do not claim, broadly, the means for in-
creasing or decreasmg the distance between

the upper section or face of the front rail of

the key - frame and the bottom of the piano-
key; nor do I claim, broadly, a means for
bringing the hammers nearer the strings and
for regulating the height of the key- levers

| correspondingly.

In operation it will be seen that when the
shaft m is turned in one direction the entire
upper moving parts will be earried in the di-
rection of the strings, thereby lessening the
In this position when
the keys are touched the damper will be with-
drawnand the hammer carried forward. When

it is desired to increase the stroke of the ham-

mer, the shaft m 18 turned in the opposite di-
rection., By turning the shaft m the moving
parts are carried to and from the strings by
the gear ¢ engaging the segments at the lower
ends of the hangers e, which moves upward
the prop L. and its supporting parts.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. The combination, with the key, of the
back rail, the sector- cogs, pin connecting the
seetor-cogs with the said rail, the shatt carry-
ing the sector-cogs, and the lever on the said
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rod, all arranged to operate with the moving

upper section of an upright-piano action, sub-

stantially as specified.

2. The combination, with the hangershav-

ing the segment at lower ends, of the sector-
cogs, shaft supporting the same, the lever =,
the prop, cross-lever, and segment b, all adapt-
ed to operate in an upnght plauo substau
tially as specitied. |
3. The combination, with the movable up-
per section of an upright-piano action, of the
key-bar, the horizontal shaft and sector-cogs
thereon, and the hangers provided with lower
segment-racks, substantially as specified.
- FERDINAND IMHORST. [I.8.]
Witnesses:
A1LPHONSO B. SMITH
(GEO. A. HARTFORD.
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