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To all whom 6t may concerwn:
- Beit known that I, FRANK P. SMIiTH, a citi-
- zen of the United States, residing at Balti-
more, 1n the State of Maryland, have invent-
- 5 ed certain new and useful Improvements in
- Automatic Attachments for Pianos, of which
~ the following is a specification. o
| - This invention relates to improvements in
automatic attachments for pianos; and the
10 object of the invention is to provide a simple
. and eflicient mechanism for operating the
- 7. key-striking levers and al$o to provide means
-~ 1or controlling the touch of the said levers.
- The invention consists of the new and
15 novel parts and combination of parts herein-
- .after shown, described, and claimed.
In the accompanying drawings, Figure 1 is
a vertical sectional view. Fig. 2 1s a rear
elevation of the upper portion of the ma-
chine, partly in section. "Hig. 3 is a side view
of one end of the cylinder; partly broken
away and showing the balance-weight. Fig.
4 18 an end view of the cylinder. Figs. 5, 6,
- and 7 are detailed views of the spring which
25 carries the key-striking levers and its lock-
- 1ng-strip, and Fig. 8 1s a plan view of the said
spring held in the locked position.
- Similar reference-numerals designate like
parts throughout the several views of the
.30 drawings. | | o

20

In carrying out my invention 1 provide a

- series oi keyboard-operating devices, com-
prising a series of levers 1, rods 2, and'levers
3. 'The levers 1 are adapted at one end to
35
1in blocks 4, which latter are suspended from
the flat metal springs 5, pivoted at 6 to a
~ cross-bar 7, extending the entire length of
the casing. The front ends of the springs 5
are provided with concavities 8 in their lower
surfaces, which fit over the convexities 9 on
the upper surfaces of the metal strips 10,
which latter are also pivoted to the bar. 7 at
11. 1t will be seen that by this method of
suspending the levers 1 the latter may be ad-
- Justed to the desired alinement with relation
~ to the keys of the piano and also should the

40

45

“said levers receive a side thrust when the in-

- strument 1s being attached to a piano the
50 springs 5 would turn on their pivots 6, the
rear ends riding over the convexity 9, there-
by preventing any damage to the said levers

1. Adjustably connected to the other ends | having central apertures communicating.

volving cylinder 17.
mally rest upon a felt-covered bar 18, secured .

‘ends of the rods 2 impinge.

engage the keys of the piano and are pivoted |

| sides of the wind-chest 32.
of the said rock-shafts 31 project through the

1 of the levers 1 are the row. 2, which latter are

pivoted to the links 12. These links 12 are
pivoted to the blocks 13, secured to the an-

glesiron 14, which latter « «tends the entire

55

length of the casing and is secured to the ends

thereof. N _ . , |
The levers 3 are pivoted at one end to the

rock-arms 15 and are provided at the other
end with the shoes 16, which latter are adapt-

60

ed to be brought into contact with the re-

These levers 3 nor-

to the angle-iron 19, and are provided with
curved surfaces 20, against which the lower
When the levers
3 are ralsed by the contact of the shoes i6
with the revolving cylinder 17, the rods 2,
riding up the curved surfaces 20, have a tend-
ency to force the levers 3 toward the revolv-

ing cylinder and keep the shoes 16 in close
contact therewith.

The rock-arms 15 are pivoted to the blocks

21, which latter are secured to the angle-iron
19, extending the entire length of the casing

and secured to the ends thereof. These arms

70

75

15 are held to their normal position by the

springs 23, secured to the cross-bar 24, which
latter extends the entire length of the casing
and 1s carried upon the bar 25. The bar 25

1s secured to the angle-iron 19 by the screws

26 and the nuts 27 and 28. The rocking mo-
tion of the arms 15 is adjusted by the stops
29 and 30, secured to the bar 25 and angle-
iron 19, respectively. o

- The arms 15 are operated by the rock-
shafts 31, which have their bearings in the
The lower ends

wind-chest and normally rest against the
buttons 33 in the upper ends of the said arms
15. The wind-chest 32 is secured to the rear
of the pneumatic-board 34. The said pneu-
matic-board is secured to the ends of the cas-
ing and is provided with three rows of round
air-wells 342 each having a by-pass 35. The
air-wells and by-passes of each row are out of
line with those of the other two rows and are
covered ‘with diaphragm-pneumatics con-

‘sisting of a thin leather disk 36, having a cen-

tral aperture 37, through which the air
passes to the wind-chest 32. Secured to the
rear of the leather disks 36 are wood disks 38,

8c
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with the apertures 37 in the leather disks. 1 arms 72 and 73 to raise one or both arms.

80, which are adapted to be forced under the |

To the rear of the wood disks 38 are secured | The shifter 78 is connected to the eXPression-
small felt pads 39, which rest against the | lever 77 by a rod S1. '

rock-shafts 31.  As the air is drawn through When the lever 77 is turned to the left, the

5 (ne air-wells 34* and by-passes 35 the pneu- | shifter 78 will be moved to the right, which 70

matics 36 will be forced outwardly, carrying | causes the block 79 under the arm 72 to raise
the wood disks 38 and pads 39 with them | the latter, which in turn forces the section 68
and causing the shafts 31 to rock in their | down slightly upon the springs 5, (see Fig.
bearings. The duct-board 40 is secured to | 2,) whereby a more direet action of the key-

1o the front of the pneumatic-board and has a striking levers 1 under the said section 68 to 7
series of awr-duets 41 communicating with | the kevs of the piano is produced, and there-
the air-wells 34 in the pneumatic-board. | by a louder tone obtained. It will bea seen
sictal tubes 42 are secured in the upper ends | that when the section 68 is forced down, as
ov the air-duets 41, To the upper ends of just described, the section 69 will be drawn

15 these tubes 42 are connected flexible tubes | down at one end on an incline, which pre- 8o
43, which latter have their upper ends con- | vents a decided change between the stroke
nected to other metal tubes 44, projecting | of the levers 1 under the said section 68 anc
wito the apertures 45 in the tracker 46. The | those above said section. When the lever 77
prneumatic-board is also provided with an ap- | is turned to the right, the block 80 will he-—

20 erture 47, which communicates with the | foreed under the arm 73 , eausing the latter 8s
nipe 48, the lower end of which latter is se- | o rise, which will have the same effect upon
cured in a block 49, having an aperture 50 | the levers under section 70 of the expression-
communicating with the air-reservoir 51. bar as that just deseribed for the levers 1 un-

Ti o atr-reservolr 51 consists of a station- | der section 6S.

25 ary board 52 and a hinged board 53. held to ‘When 1t 1s desired to impart a direct ac- 9o
its normal position by the spring 54. The | tion to all the keys of the piano, the lever 77
board 52 is provided with valves 55 leading | is moved to a vertical position, which brings
to the pumper 56, said valves being provided | the bloeks 79 and 80 under t'.2 arms 72 and

~with a flexible covering 57 to prevent air | 73, respectively. The said iever 77 is then

3o from passing back from the pumper to the | raised in a vertical position, which hifts the. 95
reservoir.  The pumper consists of a hinged | bar 74 on its hinges 75, forcing the front ends
board 58, held to its normal position by the | of the arms 72 and 73 upwardly, which causes
spring 59.  This board 58 is also provided | all the sections 68, 69, and 70 to be forced
with valves 60 and a flexible covering 61 to | down tightly upon the blocks 4, thus reliev-

35 prevent the backflow of air, the said boards mg the levers 1 of the elastic effect of the 100
53 and 58 being connected to the stationary springs 5 and causing the said levers 1 to im-
board 52 by the flexible pieces 62 and 63. part a direct action to the keys of +he piano.
The pumper is operated by the treadle 64, | The hollow cylinder 17 is provided with
rod 65, and'spring 66, which latter rests upon | two short shalts 82, mounted in the bearings

40 the upper surface of the said pumper. When 83, which latter are secured to the ends of the 10%
the pumper is forced down by the treadle, the casing. The ends ofsthe shafis 82 project
air 1n said pumper will be forced out through | into the cylinder 17 and are provided with
the valves 60, and when the said pumper is balance-weights 84, held thereto by set-
returned to its normal position by the spring | screws 85. These welights 84 are provided

45 59 1t draws the air from the reservoir | to balance the cylinder 17. - 110
through the valves 55. _ | . The operation of my apparatus may be

Back of the tracker 46 is a board 67, ex- briefly described as follows: Power heing ap-
tending the entire length of the casing and plied to rotate the cylinder 17 and to start
“secured to the ends thereof. To the rear | the wind apparatus, as the sheet-music passes

50 edge of the said board 67 is hinged. the ex- | over the tracker air will be drawn through 115
pression-bar, which consists of three scc- ! the apertures 45, the tubes 43, air-ducts 41,
tions 68, 69, and 70, flexibly connected at 71 | and the air-wells 34 and by-passes 35 in the
and extending above all the springs 5. . The pneumatic-board, where it acts to depress
lower edges of the said sections are covered | the pneumatics and cause the shafts 31 to

55 with asingle piece of felt 71 To the upper | rock. The rocking of the shafts 31 also 120
surfaces of the sections 68 and 70 are secured | rocks the arms 15 and forces the shoes 16 of
thearms 72 and 73, which project toward the | the levers 3 into- contact with the revolving
front of the casing. A bar 74 is hinged at 75 cylinder 17. When the levers 3 are forced
to the board 67 nnd is provided with an aper- | into contact with the revolving cylinder 17,

6o ture 76, through which the expression-lever they will be carried upwardly, which raises 125
/7 projects. © A shifter 78 is arranged upon | the rods 2, causing the levers.d to rock on
the upper surface of the bar 74 and is adapted | their pivots and forcing their rear ends down
to be moved longitudinally thereon. This upon the keys of the piano. - The levers 1 be-
shifter 78 carries two inclined blocks 79 and g suspended from the springs 5 will nor-

melly impart an elastic touch to the kays of 13
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the p'iano.' When it.is desired to impia,rt a |

more rigid touch to the keys of the piano, the
expression-bar is operated upon the Springs
5 by the expression-lever 77, as heretofore
described. When the levers 3 are released
from contact with the revolving eylinder,
they will be returned to their normal position

by the springs 23, acting on the arms 15.

YO

18

20

Having thus described my invention, what

‘I claim 18— S

‘1. In an automatic attachment for pianos,
the combinatipn with the cylinder, 17, and
means for operating the same, of the levers,

'3, adapted to contact with the said cylinder,

the rods, 2, having their lower ends ImMping-

ing against the levers, 3, the key-striking le-

vers, 1, at the upper ends of the rods, 2, and
springs, 5, from which said levers, 1, are sus-
pended. - : -

2. In an automdtic attachment for pianos, '

- the combination of the key-striking levers, 1;
- springs, 5, from which the levers, 1, are sus-

.25

pended; the rods, 2, adjustably connected to
the levers, 1; and the levers, 3, having curved

surfaces upon which the said rods, 2, rest,

substantially as described,
3. In an automatic attachment, for pianos,

~.the combination of the key-striking levers, 1;

3©

35

4o

springs, 5, from which the levers, 1, are sus-
pended, each of said springs having a con-
cavity in its lower surface; metal strips, ‘10,

each havinga convexity on its uppersurface -
which fits into the concavity-in the said |
springs; the rods, 2, adjustably connected to

the levers, 1; and the levers,
as described. - '

4. In an automatic attachment for pianos,

3, substantially

‘the combination with the cross-bar 7, of the |
- metal strips, 10, pivoted thereto and each

having a convexity on its upper surface:
spfings, 5, pivoted to the said bar and each

- having a concavity in its lower surface which

fits over the convex upper surface of the said
strips,.10; key-striking levers, 1, suspended
from the said springs, 5; rods, 2, adjustably
connected to the levers, 1; and levers, 3,

~against which the rods, 2, impinge, substan-

S35

“tially as described.

5. In an automatic attachment for piahos,
the combination with the cylinder, 17, of the

key-striking levers, 1; springs, 5, from which
- the levers, 1, are suspended; rods, 2, adjust-
ably counected to the levers, 1; and the shoe-
levers, 3, upon which the rods, 2, rest, and

adapteu to be brought into contact with the

- sa1d cylinder; substantially as described.

- 60

05

6.. In an automatic attachment for pianos,

‘the combination of the cylinder, 17; the key-

striking levers, 1, rods 2, and levers 3; springs,
5, from which the levers, 1, are suspended;
shoes 16 secured to the levers, 3; and means
for causing the shoes of the levers, 3, to con-
tact with the said cydinder. .

7.- In-an automatic attachment for pianos,
the combination with the key-striking levers,

S

1, the rods, 2, h'aﬁfﬂg their upper ends con-
nected to the levers, 1, levers, 3, upon which
the lower ends of the rods, 2, rest, and the

springs, 5, from which the levers, 1, are sus-

pended, of an expression-bar arranged above
and adapted to be forced down upon said

springs, 5, either as a whole or in part, to reg- -

ulate the action of the levers, 1. -

8. In an automatic attachment for pianos,
the combination of the cylinder; the key-
striking levers, 1, rods 2, and levers 3 ; springs
5, Trom which the levers, 1, are suspended;

-shoes, 16, secured to the levers, 3; means for

causing the shoes of the levers, 3, to contact
with the said cylinder; and an expression-

‘bar arranged above and adapted to be forced

down upon said springs to control the touch
of the levers, 1. S '

9. In an automaﬁic attachment for pianos,—

the combination of the key-striking levers, 1,
rods, 2, and levers, 3; springs, 5, from which
the levers, 1, are suspended; an expression-
bar arranged above said springs and consist-

70

75

30

r__.r
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ing of the sections, 68,69 and 70 flexibly con-

nected; laterally-projecting arms, 72, and

73, connected.to the sections, 68, and 70, re-

spectively; the hinged bar, 74; the expres-
sion-lever, 77, projecting through the bar; 74;
a shifter, 78, carrying the inclined blocks, 79,
and 80; and a rod, 81, connecting the end of
the expression-lever, 77, with the shifter, 78,
substantially as deseribed. |

90"

95

10. In an automatic attachment for pianos,

the combination of the key-striking levers, 1,
rods 2, and levers 3; springs, 5, from which
the levers, 1, are suspended; and an expres-
sion-bar arranged above the said springs,
comprising three sections flexibly connected,
whereby the end sections may be forced down
upon the said springs independently of each

100

105

other, or the three sectidons forced down as a

whole upon said springs, as and for the pur-

- pose described. :

11. In an automatic attachment for pianos,
the combination of the key-striking levers, 1;
the springs, 5, from which the levers, 1, are
suspended ; rods, 2, adjustable, connected to
the levers, 1; levers, 3, having shoes, 16, on

one end and provided with a curved surface

upon which the rods, 2, rest; rock-arms, 15,

110

115

to which the levers, 3, are pivoted; and
means to rock said arms, as and for the pur- .

pose described. -

ol

12. In'an automatic attachment for pianos,

the combination with the eylinder, 17, of the

| key-striking levers, 1; the springs, 5, from

which the said levers, 1, are suspenéed; rods,
2, adjustable connected to the levers, 1; le-
vers, 3, having shoes, 16, on one end and pro-
vided’ with curved surfaces upon which the
rods, 2, rest; rock-arms, 15, to which the le-
vers, 3, are pivoted; and means to rock said

contact with the cylinder; 17; as and for the

arms to cause the shoes of the-levers, 3, to-

| purpose described.

120
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13. In an automatic attachment for pianos,
the combination of the cylinder, 17; the key-
striking levers, 1; the springs, 5, from which
the levers, 1, are suspended; rods, 2, adjust-
ably connected to the levers, 1: levers, 3,
having shoes, 16, on one end ; rock-arms, 15,
to which the levers, 3, are pivoted; the wind-
chest, 32; and rock-shafis, 31, having their
lower ends projecting through the wind-
chest for rocking the arms, 15, and causing
the shoes on the levers, 3, to contact with the
cylinder, 17, as and for the purpose described.

14. The combination with the key-striking
levers, of a flexible expression-bar extending
across the levers and adapted to be operated
n part, or as a whole, to control the touch of
the said levers, substantially as described.

15. The combination with the key-striking
levers, and the springs from which the said
levers are suspended, of a flexible expression-
bar extending across the springs and adapted
to be operated in part, or as a whole, to con-
trol the touch of the said levers, substan-
tially as deseribed. '

16. The combination of the key-striking
levers; the springs from which the said le-
vers are suspended; a flexible expression-
bar extending across the springs and adapted
to be operated in part, or as a whole, to con-
trol the touch of the said levers; and means

for operating said levers, substantially as de-

scribed.

17. The combination with the key-striking
levers, of an expression-bar extending across
the levers and consisting of a plurality of sec-
tions, said sections being adapted to be oper-
ated, one at a time, or in unison, to govern

- the touch of the said levers, substantially as

40

45

described. . -
18. The combination of the key-striking

levers; means for operating said levers;

springs from which the said levers are sus-

pended; and an expression-bar extending

across the springs and consisting of a plu-
rality of sections flexiblv connected and
adapted to be operated one at a time, or as a
whole, to control the touch of said levers,

substantially as described.

55
-springs from which the said levers are sus-

00

19. The combination of the key-striking
levers; means for operating said levers;
springs irom which said levers are suspended

and flat metal strips adapted to lock the

Springsin position, substantially as described.
20, The combination of the key-striking
leves: means for operating sald levers;

pended, and having concavities in their rear
ends; and flat metal strips having convexi-
ties which fit into the concavities of the said
springs and lock the latter in position.

21. In an automatic attachment for pianos,
the combination of the key-striking levers 1,
springs 5 from which the levérs 1 are sus-

pended, means for operating said levers, and |

Sl
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an expression-bar adapted to limit the mo-
tion of the levers 1. | .
22." The combination of the pneumatie-

board having a series of air-wells arranged in.

three rows, the wells of each row being out of
line with those of the other two rows; a se-
ries of pneumatics covering said wells; a
wind-chest secured to the pneumatic-board:
and a series of rock-shafts having their bear-
ings in the wind-chest and lying adjacent the
said pneumatics, said shafts havine one end
jecting through the said wind-chest, sub-

Proj _ _
stantially as described. , .
23. The combination of the key-striking

levers; the springs from which the said le-

vers are suspended; a flexible expression-

FA®;

bar extending across the springs and adapted

to be operated in part, or as a whole, upon
sald springs to control the action of the key-
levers; and a lever for operating said expres-
ston-bar, substantially as described.

24. The combination of the pneumatic-
board having a series of primary pneumatics
arranged 1n three rows, the pneumatics of
each row being out of line with those of the
other two rows; a wind-chest secured to the
pneumatic-board; and a series of rock-shafts
having their bearings in the wind-chest and
lying adjacent the said pneumatics, said
shafts having one end projecting through the
satd wind-chest, substantially as described.

25. In an automatic attachment for pianos,

the combination with the cylinder 17, and

means for operating .same, of the levers 3
adapted to contact with the said cylinder,
each of said levers 3 having a curved fric-
tion-surface 20, and means impinging against
the said curved friction-surface 20 of the le-
vers 3 and adapted 'to operate the keyvs of the
plano.

26. In an automatic attachment for pianos,

the combination with the cylinder 17, and
means for operating same, of the levers 3
adapted to contact with the said eylinder,
each of said levers 3 having a shoe on one end
and a curved friction-surface 20, and means
1mpinging against the curved friction-surface
20 and adapted to operate the keys of the
piano. |

27. In an automatic attachment for pianos,
the combination with the eylinder 17, and

means for operating same, of the key-striking

levers 1, rods 2 adjustably connected to the
levers 1, the levers 3 adapted to contact with
the said cylinder, said levers 3 each havinga
curved friction-surface 20 against which the
levers 2 impinge. o -

In testimony whereof I affix my signature
In the presence of two witnesses:

FRANK P. SMITH,

Witnesses:
CuariN A. FERGUSON,
CuarrLES H. MILLIKIN.
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