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To all-whom vt may concern.:

Be it known that I, Arvan L. Harr, of

Burlington, in the wunt“ of Des Moines and
State of ]()W have 111\f011t0(_l certaln new
and useful Im p} ovementsin ilectrical Plano-
Playing imtmmenh and I do hereby de-
clare the following to be a full, clear, and
exact {"O%CIiption of the mvention, such as
will enable others skilled in the art to which
it appertamms to make and use the same.
My mvention relates to improvements 1n
electrical piano playing insfruments and
more particularly to such as are actuated
and controlled by means of eiectrical devices,
and

parts as heremalter set forth and pointed out
in the claims.
In the accompanying drawings, Figure 1 is

a view showing the application “of m Yy Imven-
tion to a prano. Ifig. 2 1s a plan view of the
controling or make and break mechanism.
Fig. 3 18 an enlarged sectional view on the
line z—x of Fig. 2. Fig. 4 18 an enlarged (he—
tall view of pmtunm of the gearmg. Tl@
1s a plan view of the shelf on whic h the &ppaf-
ratus shown in Fig. 2 1s located, and showing
portions of the connecting and (,011&0111110
devices attached thereto. Tlﬁ 61s a bottom
plan view of the shelf shown in Fi 1. 5 and de-
vices attached thereto. Ifig. 7 18 a bottom
me view of the base of the appmmtu% shown
m Iig. 2 and itlustrating certain switeh and
wnuectlng devices attached thereto. I 10. 8
15 a sectional view on the hne y—y of Kig. 2.
Fig. 9 1s a detail view showing the arrange-
ment of magnetic devices which actuate the
plano actions. [Fig. 10 1s & detail view 1llus-
trating
the Lelmm als on the make and break con-
trolling apparatus and the terminals on the
shaft. Fig. 11 1s an enlarged detail view of

a switeh demcu for. closmﬂ Glrcmts through

certain of the magnets. I‘w 12 is a detail
bectmna,l View S]IOWIHU the Speod TOVErnor.
Fig. 13 1s an ODLLW(}(I detail view, parth; n
section of one of the supports for tlm roil on
which the perforated music sheet is wound.
Fig. 14 1840 dm orammatical view illustrating
the circuits. I 1o, 14% 1s an enlarged sec-

twwﬂ view thr ouﬂh one part of the lhef)stat

I represents an uplwht plano casing and 2
one of the actions therein, the deper 1{!1110 arm
3 of which
be engaged
electro-magnet 6.

has secured ‘Lhu eto a bmehet 4 to
by the armature lever 5 ol an

the mvention consists in certain nmrel
features of construction and combinations of

spring 10 said spring acting to mamtain -

the eolec tucal connections bhetween

passing
tus hereinafter descr ibed, permits the closing

The magnets 6 are ar-

ranged in two rows as shown in Figs. 1 and 9

to permit the placing of a suitable number

within the casing of any upright piano, the
number of mawm,m corresponding to the
number of actions in the plano. The mag-
nets of ‘each row are secured to a stup 7, prei—-
erably of wood, and the two strips 7 are con-
nected by bars 8. The bars 8 are hinged to

the respective ends ol the piano casing, the

pin of the hinge at one end of the piano bemﬂ

removable to permlt ready insertion of the

magnets and their supporting strips into the
ptano casing. Kach ar mature lever 5 is piv-

otally supported at one end and provided at

its h ce end with a pad 9, which is held nor-
mally 1n contact with Lhe under tace of the
bracket 4 on one of the piano actions by
means of a spring 10.
the action 1s 1n 1ts pOSltlon of rest as shown
i Fig. 1, the arm 3 will be i its lowest posi-
tion and will hold the armature lever de-
pressed a short distance from the poles of the

magnet, against the resistance offered by the

contact between the pay on \ the armature le-
ver and the bracket 4 on the action constant.

Hach magnet comprises two cores and the
‘helices are so wound that the corresponding
be of opposite

ends of the two cores will
polarity.
The arrangement of the electrical circuits

the energy 1n the action of the magnet on the
armature lever

the music being played. The respective
helices of
in parallel, the branch including one helix
being closed when the perfor ated paper roll

o through the make and break appara-

of the circuit, and the helix in the other
multiple arc branch being normally open,
this branch to be closed by the manipulation

of a switch device hereinafter described, when.

oreater power is desired to throw the hammer
with oreater force for

stated.

The mechanism which controls the making
and breaking of the action of the mawnets
through - the “medium of a perforated sheet
and for n noving said sheet through the make
and break dcvmes, 1s located upon a shelf 11
mounted to slide in guides 12 secured to the
plano casing under the key board, at one end

When the hammer of

he

through the helices of the magnet 1s such that
can be regulated to actuate
the piano action with ﬁl*eatu or less force as
may be desired to blmg out the expression of

“each maﬂﬂet are therefore arranged

the purpose above
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of the latter. The said make and break ac-
tuating and controlling 1110011&1113];1 15 built
into a “structure entuely’ separate 1trom the
piano casing and is also removable from the
5 shelf 11, so that when not in use, 1t can be re-
moved fr om sald shelf and )LLCGd upon the
top of the piano orin any othm desired place.
It 1s ol course necessary to make electrica
connections between the contact devices of
10 the make and break mechanism, and the
magnets, when the controlling mechanism 1s
placed upon the shelf. I have provided
means Tor making all of these electrical con-

nections automatically when the contr olling |

15 mechanism is placed on the shelf. To this
end, a stllp 5 preferably of wood, 1s secured
upon the shelf 11 and serves as a suppmt for
two sertes of tubular pmb 14, the pins of one
series being shorter than .Lmd alternating

20 with the pins of the other series. The tubus

lar pins 14 extend tra nsversely through the

strip 13 and project laterally from one side
thercof, n position to be engaged by contact
springs 15 secured to the bottom of the base

16 on which the make-and-break mechanism |

1s located. Each pair of contact springs 16

1s electrically connected with one of the con-

tact wires or fingers of the make and break
mechanism and oach tubular pin 14 1s con-

30 nected, by awire 17 with a terminal of one of

the nmﬂnet helices, the end of the wire 17

being inserted into one of the tubular pins

to make the necessary electrical connection.

Thus 1t will be seen that when the make-and-

brealk controlling mechanism is placed upon

the shelf 11 the electrical connections be-
tween the contact wires or fingers of said
mechanism and the contact pins on the shaft
will all be automatically made simultane-

10 ously. Each wire 17 connected with a pin
14 represents one termunal of one magnet

helix of each pair, the other terminal of said

helix being connected, through the resistance
with one terminal of the b‘lLtelT 19.  The

45 plano actions may be considered as divided
mto two parts, viz. the treble and the bass
and the electro-magnetic devices may be con-
sidered as d n"med n the same way. Thus,
one half of the seriesof magnets, actuated one

50 hall of the actions and the other half of the

serles of magnets actuated the other half of

the actions. The reason of such division is
to enable a portion of the actions to be oper-
ated more energetically than other portions,

1 order to give expression to the music.

Refeumo to the diagram Fie. 14, the cir-
cuit may be traced thr ouoh one nmunet helix
as Tollows: from one terminal of the battery

19, by conductor 20 to the rheostat 21; from

50 the lattel , by the conductor 22 to the 111;10'11@‘5
helix 23 11 om the other terminal of this hehx
by wire e 24 to a contact wire or finger 25 of
the make and break mechanism; then to the
bar 26 of said mechanism; from said bar, by

I~
e T

'
It

T
il

65 a conductor 27 to a switch lever 28 pn*eted n

to the under Tace of the base of said mechan-
1sm, then to contact plate 29 with which said
switch lever engages, and {11011 )y wire 30 to
the battery. One half of the series of helices
23 are connected 1&1 h the wire 2:2 The
other half of the series of said helices, 237, are
connected with a wire ul which constitutes

part of a parallel eircuit, including the rheo-
stat 32 and half of the (*onitm* hll“{}h 25 of
the make and break mechanism. This par-
allel circutt may be readily traced as fol-
lows:—Dby conductor 33 from conductor 20
to part 32 of the rheostat; then by conductor
31 to one ter mnml of the heh\: 231, from the
other terminal of said helix to half of the con-
tact fingers 25 of the malke and hreak mech-
ATISMS, h‘r the conductor 34, and then from
the b;u 26 th ough to the lmtt ory by the con-
ductors 27—30 and the switeh., It will be
observed that the helices 23 are meluded 1n
circuit with half the contact fingers 25 and
one rheostat 21 and the helices ‘7’31 arce In-
cluded 1 cirewat with the other half of con-
tact fllﬂ‘el‘b 27 and the other rheostat 32.
Thus by operating one rheostat, the current
which energizes the cores m one set ol helices
can be varied and these maenets made to act
more or less enercetically than the others to
cause the piano actions which these magnets
operate, to play louder or softer a(:u“ndmﬂ to
the de]ustment of the rheostat. By (hese
means therefore, the extent or degree of op-
eration of the treble and bass actions can be
regulated and controlled separately.

It has been hereinbefore stated that the
respective helices of each magnet are ar-
ranged 1n parallel circuit, one branch of
which includes a switeh dC‘THf{} which can be
operated to close this branch and increase
the ener ay of the magnet when more volume
of sound 1s desired. Referring acain to the
diagram Fie. 14, 1t will be observed that ;“,'1(3
helix 3 35 shown at the extreme left of tho d1a-
oram, 1s included in a cireuit which is in par-
allel with the circuit which includes the helix
23.  The parallel circuit which includes the
helix 35 is maintained normally open by :
switch device indicated at 36, and can be

' readily traced as follows: ilom the wire 20.

by conductor 37 to contact finger 38 of the
sw1tch to contact pm 39 of the switeh and
from said pin, to one terminal of the helix 35

1

tormmal 41 of umd helix, to the make and
break devices, by means of the conductor 24.
It 1s clear that when the resistance of the
1heostat 1s entirely removed {from the Cll(‘lhlt
of helix 23 and the cireult of the helix 35 1s
closed by the switeh 36, the maenet consti-
tuted bT the two ]1011(3@5 23 and 35 and their
cores, will be energized to the maximum ex-
tent and that its action on the armature lever
will be such as to cause the operation of the
piano action to be operated with maximum
force, with resulting large volume of sound.

DY & condu@{ol 40, and then from the other
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The helices 35 are divided between the treble | Fig. 11 and the strip is secured at intervals

-

and bass keys, the same as _&bmﬁre cdescribec
1n connection w' h the helices 23 ; one ha]f o'f
the sertes of helices 35 being 111(*111(10(1 M CIr-
cult with one half of the mnt%ct {ingers of
the make-and-break fingers and part of the
Wltoh device 36, and the other half oi said
sertes ol helices, 35, being included in a par-
allel eircuit 1110111(11110 the smd switch and the
other half of the series of contact fingers.
Thus the circuit of a portion of the heh(,es 35,
35t can be closed without closing the othms
wlmu 1t 18 desired to ineresse tle soundl oi
certain notes without aff ecting the others.

With the devices thus far desembed the
oreatest volume of sound will be had "when
t 16 resistance of the rheostmt has been all re-
moved and the switch 36 is closed, and the
%oltust tone will be had when the resmt%nce
1s all in GHGU}‘L an< the switch 36 1s open.

1t may be well at this point to deseribe the
modmmml construction and o pemtlon of
the rheostat and the switch 36. Both of
these devices are attached to the under face
of the shell 11 and are controllad by the
same operating levers. As before stated, the
rheostat 18 comprises two parts 21 and 22

(see Fig. 14) but each part may be con-
sidered to be a separate reheostat as they are

mtended to contrel magnets in ¢ ﬂIemnt but

e

narallel cireuits. 1In constructi g the rheo—
stat, two sets of sleeves 42 are secured to the
Lmd tace of the shelf 11, the sleeves of each
set bemmg arranged n hne with each other
and spaced a short distance apart. The
s_-,leﬂve of each set have connected there-
with, the termimals of coils 43 of resist-
ance wire.. Contact bars 44 are arranged to

pass through the respective sets of sleeves

for cutting “the coils successively mto or out |

of clreutt mcmd_mgl}r as the bars are moved
m one direction or the other. The contact
bars 44 are operated by pivoted levers 45,
with which qml mntqct bars are eomneded

by means of spring arms 46, one end of each

-3

arm 46 bemg attached to one of said
and the other end secured to one of the con-
tact bars through the medium of an insulat-
mge plug 47 mserted into said bar.  The piv-
otal support ot cach lever 45 consists of a
short shalt or pmalv 48 to which the lever is
secured, sald shalts or pimtles passimg loosely
through the shelf 11 and provided at their
upper ends with operating levers 49 disposed
upon and projecting beyvond the front edge
of the shelf 11.

In constructing switch 36, I socure to the
underside of the shelf 11, A strip 50 whieh
carries the pins 39. These pins which are
made tubular for the reception of the wires
40, G},_Lcml through the bar 50. and I}LC‘JCCt
upwardly from said bar for the receplion of
the contfact fingers 38 between them. The
fingers 38 are made by bending a strip of
sheet metal back and forth as best shown in

12Vers

18 moved toward the bar 50.

plamed.

four sheets

to a wooden bar 51. = The bar 51 1s supported
at its ends on headed screws or pins 52, 52
secured to and projecting laterally from the
ends of bar 50, ‘Lhe holes in the bar 51
through which said pins pass loosely being of
sufficient size to permit said bar to have a
pivotal movement on either of said pms or
screws when the o pposue end ol said bar 51
_ The bar 51 1s
maintained normally a sufficient distance
from the bar 50 to prevent engagement of the
fingers 38 with the pins ‘39 by means of
springs 53 located on the pins or screws 52
and bearing at their ends against the respec-
tive bars. A lever 54 15 pwoted between its
ends, to the shelf 11 1 proximity to the re-
peotiva enncds ot the bar 51. The short arm
of each lever 54 1s adapted to engage the bar
51 for moving the same to ciose the switeh
while the longel arm of each lever is connect-
ed with the free end of one of the levers 45 by
means of a link 55. From this construction
and arrangement of parts, it will be seen that
when one of the opers %Lmn levers 49 1s moved
from 1ts normal position, one of the levers 45

will be moved and operate to cut out resist-
ance and also to transmit motion to one of
the levers 54 and cause Lhe latter to press one

end of the stiip 51 toward the strip 50, thus
moving certain of the oanﬂact fingers a‘% into
electrical contact with certain of the pins 39
and closing the branch eircuits which melude

sald pins, ﬁnfrels and certain of the magnet
helices, for the purpose hereinb efore  ex-
The bar 51, if moved but a slight
distance by one of the operating levers will
close the circuits through only a few of the
helices 35, and if moved to the full extent of
the throw of said lever, t
one hall of said series of helices 35 will be
closed, so that the circuits of any desived
number of said helices to the extent of one
half the whole number, can be closed ac-
cording to the extent of movement of one
of the operating levers. The other hali of
these helices (which may be at the bass side
of the piano and designated in the diagram
Fig. 14, as 357), will be under the control of
the other operating lever and the devices
connected ther {%WIth for operavng the switeh

bar 51. 'Thus the circuits of a portion of the
cireuits of the helices 35, 35! clr-

or all of said
cuits can be closed by manipulating one or
both of the operating levers 49
In addition to the devices hereinbefore de-

seribed for sof t{*nmﬂ the tone or reduecing the
volume of scund, I may {‘*1111)[0** two 30119% ol
or curtains cach, of varying
lengths of solt material, suspe nded above the
hammers of the actmn.@, Keach series of cur-
tains are attached to o st » 112 and the lat-

ter 1s supported hv COVGS 113 PAssIng over
suitable pulleys 114 and these cords are at-
tached to the levers 45 which operate the

the circuits of about
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rheostat, so that when said levers are oper-
ated to thlma i resistance, the curtains will

e lowered, one after another in front of the
hammers as said levers 45 are moved.

It now remains to describe the construc-
tion and operation of the make-and-break
controlling mechanism. This mechanism is
located upon a wooden base 16, having de-
vices codperating with other devices on the
shelf 11 for making the necessary electrical
connections, when the said make and break
mechanism 1s placed upon said shelf, as
has been already described in detail. Stand-
ards 56 are located upon the base 16. A
short horizontal shaft 57 is mounted in the
upper end of one of the standards and the
upper end of the other standard carries a
horizontal bar 58, said shaft and bar being
provided at their inner ends with recesses
for the reception of the journals of a roller
59 on which the perforated music sheet 60 is
wound. The bar 58 is movable longitudi-
nally to permit the insertion and removal of
the roller 59, and the journals of the roller
arc maintained in proper engagement with
the bar and horizontal shaft by means of a
colled spring 61. Ifrom the roller 59, the
music sheet 60 passes through the make- and-
break devices (presently fo be deseribed)
and 1s wound on a receiving roller 62 mount-
ed between the lower portions of the stand-

ards, the music sheet 60 being provided at its
end with a loop 63 to engage a hook 642 on
the roller 62.

A tube 64 extends from one standard to
the other at a point between the music sheet
delivery roller 59 and the receiving roller 62
and 1s provided with dl&lll@tl‘lC&HV opposite
elongated slots 65, 66 one slightly wider than
the other. Within the tube 64, a bar 67 of
wood or other insulatimg material is located,
salid bar being slightly wedoe shaped trans-
versely, to [)OI‘IHlt its ready insertion through
the slot 65 in the tube and so that its forward
edgewillalimewith the narrowerslot 66 insaid
tube.  The wooden bar 67 1s provided with a
number ol transverse holes 68 through which
the contact fingers 25 of the malke- and-break
mechanism pr o]ect The contact fingers 25
are made at the ends of wires 69. These
wires are connected with the connecting de-
vices under the base 16 as shown in Fig. 8
and the upper portion of each wire 69 1s
wound and passed through a bar 70 disposed
between arms 71 of the framework. The
portion of the wire beyvond the bar 70 consti-
tutes the contact finger; in constructing
which, the wire 1s extonded upward from the
bar 70 and bent into a coil 72 and then ex-
tended downwardly to a point in line with
one of the holes m the wooden bar 67,
through which the finger projects. The end
of the finger 1s bent upon 1itself as shown in
Fig. 8 to give a smooth rounded surface to
the extremity of said finger.

Two arms 73 |

808,218

are pivoted at their upper ends to the stand-
ards near the upper ends of the latter and
constitute a pivoted frame which carries the
contact bar 26 and this frame is so propor-
tioned that the contact bar will rest in front
of the bar 67 and in such position that the
contacting ends of the fingers 25 will engage
said contact bar at a pomt slightly below

the plane of the axis of said bar when such

contact between the fingers 25 and bar 26 is
permitted by the pellomtlom i the music
sheet which passes between said contact fin-
gers and bar. The contact roller is pressed
G'entlv against the music sheet and contact
ﬁnﬂels “The construction and arr angement
of make-and-break devices above described
are of considerable importance, because I am
thereby enabled to avoid injury to the music
sheet, which has heretofore been a source of
annoyance on account of the contact fingers
engaging the ends of the slots i the paper
music sheet and thus teari mge the latter. It
will be observed that the extr emity of a con-
tact finger not only presses against the con-
tact roller below the axis thewoi; but saud
contact finger 1s permitted to yield rear-
wardly and also downwardly, the size of the
hole through which it passes buno ample to
permit this. Thus, when the end of a slot
1in the paper sheet reaches a contact finger 25
sald finger will be first depressed fshﬂhth

against the resistance of the coll and 1ts
spring arms and as the paper rides over the
end of the finger, the latter will also be
pressed rearwar dh* against the gentle resist-
ance of said spring. "1 have thus in actual
practice, been enabled to eﬂectually revent
imjury to the musie sheet by the mahe and-
brealt devices. In order to protect the ex-
posed portions of the contact fingers and the
wires leading thereto, a sheet metﬂl ATIN. 1S
employed. The contact roller 26 1s pressed
toward the paper music sheet passing in front
of the bar 67 by means of sprmws 74 attached
at one end to the arms 73 and at their other

ends to a fixed part of the framework. When
a music sheet 1s to be inserted mto the ma-
chine, or when said sheet is to be wound from
the receiving to the delivery roller the con-
tact roller will be moved aw ay Irom the bar
67 and will be retained in such removed posi-
tion by means of spring catches 75 attached
to the arms 73 and engaging the standards
COMPTISING the fixed fra anic.

An electric motor 76 1s located on the base
16 and to the armatuve shaft 77 of this motor
a pulley 78 1s secured. A stub 79 is support-
ed by one of the uprights and on this stub, a
large pulley 80 1s mounted and over the pul-
Zey 80, a belt 81 passes.
mounted on the stub 79 and a lan oer pulley
33 secured to the short shaft 57. A belt S4
passes over the pulleys 82—83 to transmit

motion to the music sheet delivery.
To one journal of the music sheet receiv-

A small pulley 82 1s
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mg roller 62, large gear wheel 85 is secured
and motion is transmitted to this oear wheel
[rom a pinion 86 mounted on the stub 79.
T'he pmion 86 1s mounted to slide on the stub
79 and- (Jmues pins 87 to engage sockets in
the hub of the pulley 80 by which it is driven.
Motion 1s thus transmitted to the music
sheet recerving roller in the same du
the divection of the delivery roller.
pmion 86 1s provided with a grooved portion
88 for the reception of pins on a shifter arm
89 for moving said pinion out of engagement
with the hub of pulley 80 and into locked en-
cagement with the pulley 82 through the me-
divm of pins 90 as shown m Fig. 4 Tor a PUr-
pose which will be howﬂmftm explained.
The shifter arm 89 13 carred by a vertical
shalt 91 mounted in a tubulal post 92 and ex-
tending through the base 16. An arm 93
(see R I’m 7) 1s secure ul te the lower end of the
shalt 91 and has prvoted thereto, one end of
a rod 94. The other end of this rod 1s made
with an elongated loop 95 which receives a
pin 96 on the switeh lever 28, whereby, when
sald lever has been moved a certain distance,
the pmion 82 will be shifted to the pos:ttmn
shown in If1g. 4 and the rotation of the music
sheet {.‘]_elivm‘.‘y 1011@1 reversed. |

The electric motor is 1iicluded in a circuit
which may be traced on the diagram Fig. 14,
as follows:—from the conductor 20, by con-
ductor 97 to one terminal of the motm from
the other terminal of the motor by conductor
98 to a contact plate 99; then to switch lever
28; then to contact plate 29 and then by
ninal of the
plate 100 is ar
by the switeh lever and
is connected by conductor 101 with an inter-
mediate portion of the field winding of the
motor for the purpose of cutting out o pPor-
tion of said winding to increase the speed of
the motor after the cearing has been reversed
to rewind the music bh{:‘(}t

A speed governor 102 1s located on the ar-
mature shaft of the motor and the welghted
arms of this governor are connected , by
means ol spring arms » with a disk 103
mounted to rotate with, but slide on the ar-
mature shaft. The arms 102 are preferably
made tapering and pass {freely through holes
in the arms z, so that when said Welghted
arms 102 are thrown outwar dly by centrifugal
action, they will operate, through the medium
of the arms z, to move the disk longitudi-
nally on the armature shaft. A tubular post
104 18 located on the base 16 near the gov-
ernor and in this post a vertical shaft 105 is
mounted, and made to extend through the
base 16. The lower end of this shaft is pro-

The

battery. Another contact
ranged to be engaged

vided with an arm 106, which 1s connected,
by a rod 107 with one end of the switch lever
The upper end of the shalt 105 1s pro-
arm 108 provided at
109 adapted to have |

ZS.
vided with a horizontal
1ts free end with a head

ectlon as-

to connect the contact

o

frietional contact with the disk 103 for the

purpose of retarding the action of the motor
when said disk 1s brought mnto engagement
with the head 109 by the action of the welght-
ed arms of the governor. The purpose of

‘the governor i1s to regulate and control the

specd of the motor and gearing so as to 1m-
sure the steady and mﬂulm passage ol the
perforated music sheet, through . the appa-
ratus. Such movement of the music sheet

- m&y be Turther mnsured by offering a slight re-

istance to the rotation of the deliver y roller.
Fhls can be accomplished by a spring arm
110 fixed at one end to one of the arms which
carry the contact bar 26 and curved at its

free end to have frictional contact with the

short horizontal shaft which drives the de-
livery roller.  When the contact bar is raised
to permit the rewmding of the music sheet
from the receiving roller Lo the delivery roller,
the pressure of the spring 110 against the
shaft will be relieved so as to pumﬂ, sald
shaft and the delivery roller which it drives
to rotate freely.

- To start the operation ol the apparatus,
the operator will move the switch lever 28
plates 99 and 29.
This will close the motor circuit and bring

the circuits of the magnet helices 23—23*

into action when said circuits are closed by
the make-and break devices as the per-
forated music sheet passes through the
latter. The same movement of the switch
lever will operate to open the friction brake
device to release the motor, said brake de-
vice (comprising head 109 on arm 108 and
disk 103) being atterwards controlled by
the action of the governor as herembefore
explained.  When the playing of a piece of
music shall have been concluded and 1t 1s
desired to rewind the music sheet from the
receiving to the delivery roller, the operator
will (aftel having raised the conmct bar 26)
move the swﬂgch lever 28 toward and into
contact with the plate 100 and thus cut out
a portion of the field coils of the motor to
merease the speed of the latter. At the
same tiume, the pin on the switch lever will
engage the end of the loop 1 the rod and
transmit motion to the vertical shaft and
result in shifting the pmion 82 and the con-
sequent reversal of operation of the gearing.
The motor and gearing will now operate to
rapidly rewind the music sheet from the re-
cerving roller to the delivery roller, after
Wl’libh, the apparatus can be stopped by
reversing the switch lever. The roll carrying
the music sheet can now be removed and
another substituted therefor it desired.

Having fully described my invention what
I claim as new and desire to secure by Liet-
ters-Patent, 1s:—

I. In a piano playing nstrument, the
combination of an electro-magnet compris-
mg two helices, an armature levor means
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for transmitting motion from said armature -

lever to a pilano action, make - and break
devices, an electric circuit including said
make-and break devices and one of said
helices and a normally open electric circuit
ineluding the make and break devices the
other helix, and a switeh.

2. In a piano playing instrument, the com-
bmation with a series of clectro-magnets,
cach comprising two helices, and an arma-
ture lever to be actuated by each magnet
for operating a piano action, of make-and-
break devices, electric circuits normally in-
cluding said make-and-break devices and
one helix of each magnet, normally open
circuits meluding the make and break de-
vices the other helices of said magnets, and
a switch common to said 110111151111 open C1T-
cuits for closmg them.

5. In a piano playing mstrument, the com-
bination with a series of electro-magnets and
armature levers therefor, each of said elec-
tro-magnets comprising two helices, make-

- and- bleaL devices, electiie circuits mclud—

(2
ot

ot
|

GO

mg said make- and-break devices and one
helix of each magnet, a series of contact pins,
a pivoted bar, “contact fingers carried by
sard pivoted bar and electric circuits in-
cluding the make and break devices the
other helices of said magnets, and saiud con-
tact pins and fingers.

4. In a music playing mstrument, the
combination with a seties of electro-m 1gnet.5?
each comprising two helices, and an arma-
ture lever for each magnet, of make-and-
break devices, electric circuits including
sald malke-and-break devices and one helix
of each magnet, a fixed bar, contact pins
secured thewto a strip adjacent tosaid bar
and having a pwotal support at each end,
contact ﬁ*lumb carried by said strip, méans
for moving either or both of its supports,
and cireuits mcluding the make and break
devices the other helices of said magnets,
‘md sald contact pins and fingers.

In a piano playing 1115‘[1111110111; the com-
bnmtlon with a series of (41(%61110‘111&3’11@123}
cach comprising two helices, and an arma-
ture lever for each magnet, of make-and-
break devices, electric circuits meluding
said make-and-break devices and one helis
of each magnet, a bar, a series of contact
pins secured to said bar, pins or serews pro-
jecting laterally from the ends of said bar, a
strip mounted loosely on sald pins or screws,
contact fingers secured: to said strip, spunws
between the strip and bar, means at respec-
tive ends of the strip for’ moving 1t toward
the bar, and electric circuits 1110111(;11110 the
make and break devices the other helices of
salid magnets, and said contact pins and
{ingers.

6. In a piano playmg instrument, the con-
bination with a magnet Compusmo two heli-

ces, and malke-and- hreak devices, of a rheo-

A= —u ama
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stat, an electric circwt including said rheo-
stat, make-and-break devices and one of said
,l{?]lCeb, a switch, an clectrie circuit ineluding
the make and break devices the other ]mh:\,

and said switeh, and means for operating

said rheostat and switceh simultancously.

In a prano playving mstrument the com-
bination with a magnet comprising two heli-
ces, and an armature lever for said magnet,
and make-and-breal devices, of ar
switch, an electric cirewit mcluding one of
sald helices, the rheostat and said make-and-
brealt devices, an electrie cireuit meluding
the make and break devices the other helix,
and satd switeh, a lever for operating the
rheostat, a lever for operating the switeh, a
rod connecting said levers and means for
manually operating the first mentioned
lever.

S. In a piano plavine mstrument, the com-
bination with two sets of electro- 111“1(}11(}‘[&: and
armature levers therefor, and make-and-
break devices meluded m cireuit with said
maenets, of rheostats one meluded 1 cireult
with each set of magenets and means for m-
dependently controlling said rheostats.

9. In a prano plaving mstrument, the com-
bination with two sets of electro-magnets,
armature levers therefor and a malke-and-

bhreak mechanism immcluded m cirewit with

sald magnets, of two rheostats, one of saud

rheostats 1110]11(1@(1 in cireuit with one set of

magnets, and a parallel cireuit meluding tlm
othor 111@(1%t.€1t and the other set of maonets
and means for separately (mnmﬂuw 3&1(1
rheostats.

10. In a piano plaving mstrument, the
combination with two sets of Inagnets, cach
magnet comprising two lelices, armature
levers for said maenets, and malm and break
mechanism included in eireuit with said
helices, of two rheostats, one of said rheo-
stats imcluded in eirewnt with one helix of each
magnet 1 one set, an eleetrie circutt melud-
Ing the other rheostat and the corresponding

helices of the other set of magenets, a switeh,
and electrie civeuits including said switeh and

the other helices of the two sets of magnets.

11. In a plano plaving 11}%111[11{311{ the
combination with electro-magnetic devices
for actuating the piano actions, of a perfo-
rated barof 1115111&1111(1 nmtoual 2 contact bar
m front ol sard pmlm ted bar, a series of con-
tact fingers, each comprisine a wire coiled
between its ends and projecting through a
hole of the perforated bar, and means for
passing a perforated music sheet between the
contact bar and the terminals of said contact
ﬁIl”Ol‘:a

The (*01111)111%1011 with electro-mag- 1

110’010 devices for actuating piano actions, of
contact bar, a series of contact fingers to en-
gage said contact bar, each of said contact
imgers COMPTISING &, wire coiled between its

ends, arms projecting from said coil and the

heostat, a -
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end of the wire bent substantially at right |

angles to one of said arms and disposed to en-
eage the contact roller, and means for passing

“a musie sheet between smd contact roller and

contact fingers.
13. In a piano playing instrument, the

combimation with electw magnetic dewces
Hdor actuating the piano a,ctmns a contact

bar, a series of contact fingers, each having a
coil behind its free end, the free ends of said
fingers disposed to engage the contact bar
below the axis of the la,tter and means for
passing a perforated music sheet between
said contact bar and the terminals of said
contact fingers.

14. in a piano playing instrument, the

combination with electro-magnetic devices

for actuating the piano actions, of a fixed
frame, a slotted tube supported by said
Emmo, a perforated bar of insulating mate-
rial in &ml tube, contact fingers supported by
the frame and ])1 ojecting thr ough the perfo-

rations of said bar, a contact har in front of
the termmals of said fingers and means for
passing a perforated music sheet between
said contact bar and contact fingers.

15. In a plano playing 11181;111111@11‘5,, the
combination with electro-magnetic devices
for actuating the piano actions, of a fixed
frame, a bar of msulating material supported
by t the fixed frame and having a series of
.1{)11.40111%1 perforations thereln a pivoted
frame, a contact bar carried by said frame
and disposed 1 front of said perforated bar,
a series of contact fingers projecting through
and freely movable longitudinally and wver-
tically m the horizontal pern

‘forations of the
perforated bar and disposed to engage the
contact bar below the axis ol the latter, and
means for.passing a perforated music sheet
between the contact bar and contact fingers.

16. In a piano playmg istrument, “the
combination with electro-magnetic devices
for actuating the piano actions and male-
and-break mechanism electrically connected
therewith, of gearing for moving a perforated
musle sheet throufr b the make-and-break
mechanism, an e. lectric motor for driv: Ing said
cearing a switech and devices codper &tmg

with said switch for reversing the gearing |

Y 4

and simultaneously increasing the speed of
the motor to rewind the pufmated music
sheet. |

17. In a pilano playing instrument, the

combination with electro-magnetic devices

for actuating the pilano actions, and make-
and-break mechamsm electncally connected
therewith, of music sheet delivery rollers,
gearing for operating said rollers to move a
music sheet from the delivery to the receiv-
ing roller and through the make-and-break
devices, reversing means for the gearing, an
electric motor for driving the gearing, a
switch in the motor circuit, mechanical de-
vices connecting a movable part of said
switch with the reversing means, and means
operated by said switeh for cutting out a
part of the field windings of the motor to in-
crease the speed of the latter.

18. In a pilano playing imstrument, the
combination with electro-magnetic devices
for actuating the actions of the plano, ol a
fixed frame, contact fingers carried by the
rame, a pwoted frame a contact bar carried
"Jy the frame and codperating with said con-
tact fingers, mechanism for 1@6([111&(3 a perfo-
rated music sheet between said contact bar
and contact fingers, and a spring attached
to said pivoted frame and bearing against
a rotating part of the musie sheet iee(,_mg
mechanism to retard the operation of the
latter.

19. In a piano playmg mstrument, the
combination with electro-magenetic devices
for actuating the acfions and make-and-
break mechanism electrically connected with
the electro-magnetic devices, of a rheostat in
circuit with said electro- mwnetlc devices, a
lever for operating said rh(,osta,t 2, SCries of
sheets of soft fabric to be dlspose( in front of
the hammers of the actions, and devices con-
necting saild sheets with the lever which op-
erates the rheostat.

In testimony whereof, 1 have signed this
specification 1 the presence of two Subserib-

ing witnesses.
ALVAN L. HART.

Witnesses:
| M. K. DIxNCK,
K. L. McPARTLAND.
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