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ment

-imunb :ww range
ments and mode of operation of clemenis to
ﬁccc:mp}h} hq- ('!:3'&131 and accnrate au .o—

i h;nnmes s, and also

mode of ‘)pm‘"tmn
new will be
appended to

nying Gr;z\vizz,ﬁs il‘mt rat-
rd as the best known
Cthe mwmmnj the figure is
rawings the reference numeral 1
“w ¢ the instroment

23 ;,‘\H)“ ”

within which the sechanisn is located, and

which, because the asnad key-hase and manual

lkeys ave dispensed with, niay be of yeetan-

gﬂ?nl forny, economical of manufucture, and
f minimum spacetoccupying uum(i‘y

he

I have shown but one of the hammers,
dampers, magnets and other clamenls re

ferved to, as exeninlary of the series of such
dovices. To do more wonld nob make any
elenrer an understanding of my invention.
Within the casing e &hwnxoz‘ a soufnd-
ard .4‘, Sdl‘[ 1 1;1: ¢ 3 and strmgs 4, which
e ol any known “titable {ype

.;h;u"{, on which ' series of
ronriated o the several
i “) (;s('iﬂnfe, normally
ost-rail Ty and
o (),\('%1]:’1 e and strtke
sl T omay be movable
variously ition the
: 1 g Lo He-
ased in
shown in

(‘3?‘

IGNOXR, BY MESNE ASSIGN-
BLPE Ij', J:’ZNN;.YM_‘ VANIA, A COB~

Iratented S8ept. 3, 1812,

Wo, 801,508,

my Letters Datent No. 782,799 dated Feb-
rhary ,V-i 1905,
he hammers are wct‘zmed electro-

magnets 8, mm appropriate Cfmn%tmm the
aperation of which is controlled by a con-
trofler! ereinafter referredto. The magnets
shown are of horse-shoe type and are carried
m suifable supports 9y and the armatures
thereof” are
mounted on the shaft § and avranged to
engage.and oseillate the hammers. The en-
,,,a wement betweén - hwm& 11 ‘and }‘unmoxs
6 1s through the medinm of
19, 128 at The butts 13 of the hammers and
betweerr which the levers frecly play with
lost-wotion for a purpose which will ap-
pear. Cediperating w 1(31 the hammers arve s
corresponding series of felied dampers 14,
serving the usual purpose of such dcvices.
They are carried by rockers 15 avranged to
rock on a shaft 16, and associaled therewith
are weans, shown as springs 17, seeured to a

4il 18 and bearing Ag:unsi the rockers, as

)
:.«'y engagement .\;H pins 18, acting {}zelexm

%’A)‘ mxi.) ain the dampers normally against
I‘l
the strings. Operatively situnted with rela-

fmn (0 ihe }'nd\m 15 arve eleetro- magnets 20

pr eferably of the iron-clad {ype t the casings-

w which are provided swith msulated con-
taels 30 and 39, horeinafter referred to. The
z.:nnmuc 91 of m agnets 20 are carried by

the rockers, and the ()ﬂ‘(b thereof is to hold

the dampers away from the strings for
periods <I<-{<'rnnn('<l by the controller devices

to securve noles of different time value, as six-
teenth, eighthy guarter, half or whoele notes,

the the
rockers are operatid (o wilhdy: nv the dam-
pers in advance of the siviking of the strings
by the hanimers, by nieans receiving opera-
ticn from the h ammer-actuating means,
This s aecomplished lx\ artanging some of
the rockers in the path of extenstons 22 of
the Tevers 11, whereby when said levers are
operated to aetuate the hammers as deseribed
the rockers nve first focked, withdrawing the
damnjeiss Trom the strings "and hmwum the
arn )‘m ¢ s“ ‘J} to vest against the m,wn(‘l@ 20
K

I preferved  organization shown
{

rd the parts ave
mo;z by the smungb

f).rat—momon connec-

’ht‘}x ad ?-;o

“ne

1

carried fm a series of levers:
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tion between the levers 11 an
is pow ‘lpp&l“‘ﬂt in that i
cus"id,mt at the dampers shall |
drawn h’om {he strings before {1 he impact of
the hammer, _ y
The-operations of the hammer-acinati
magnets 8 and the magnet 20, are vegul
by & controller common to w)m
suitable orgamnization by which

d the hammer:
permits,

e ¥

ey

S

ng

numeral 23 designates a confact, 1
& voller common to the several selective con-
; (neu to be 1'"i red to) and ele ctmca}"iy

ted as at 24 to onc end of & source of
eie/ctrlczfy, a battery 25 being sho'vn for
ample. Arranged to contact with 23, belng
suxmbh carried in and insulated from » sun-

COnNLe

port 26, are a series of contact fingers 97,
. vsve*’aﬁv connected to the windings of the
severs 3nmmer actuating maguets, the

I
o

48

50

55

ot

eireul t b@l?l,‘é‘ irom contact IH] rer ”){ r}" Wire

28, throu{:h magnet winding, by wire 29 to
contact : 32, ﬂlroug}‘ bridge 31 (nn rocker

13) contact 80, and wire ‘39 to ;)‘ltte}“’ 25,

The magnets 20 are included i ?uama of
the deseribed hammer "mb ,ei Cncww, and
the circuit of these magnets is from baitery
25, by wire 24 to contact 23, , L()Ui"*"i HDO(’L
o1, wire 98, through shvm *‘-” winding of
m‘mn(t O, and wire 33 to oatiu“’ 25,

The controller shown is & perforated mz fsic
sheet 87 having therein per forations repre
senting musical netes of dmc ent scale an d
time Value, such as is *n'en known snd there-
fore, not necessary to be illustrated.

35 and 86 des signate the usual musm sheet,
feed and take-up rollb. This sheet serves
as a cir cmt—maker for the hﬂmmvr actuat-
ing and damper- -operating magnets, and as
ci ’cm( breaker for the czrcuu‘cs of the dam-
pex- operatmg magnets; It will be observed,
accordingly, that the civeuits of the damper-
0% ating niagnets are maintained or sus-

tained & greater or lesser period fucommp;
to the pemod of conr ot of 27 with 23, and
this is governed by the Ieno’{h m the note
pemom*lo% in the sheet 37, The effect i
to hold the damper away from the strings
an interval corvesponding to the time value
of the several pwcsmp note YDGI'JOl’af]Oi!A,. tor
secure tones of different. tlma value. The
haminer- uunatmv magnet-cireuits, on the

contrary, remain “closed. for bub a moment
to impart a quick, uniform, momentary
impact of the hfzmmers against the strings.

This operation is qccompl ished by breaking
the cn'('mi% of these magnets during tho
stroke of the hammers, per mitting the arma-
tures 10 to fall away from the poles of
magnets 8 slightly preceding the impact of
the hammers upon the strings, and permit-
ting the hamrnerq to bound from the
;tmnws Jnstantly.  This is accomplished by
the action of the extens sLons 22 of levers 11
rocking the rockers 15 afid withdrawing the

&

73]

ges 31 from contacts 80 and 22. The
motion connection between Iﬂvnx 11
nd the n’mmmcr&, permits the former to
vop, with iue ‘1v“m<1thr@s 8, immediately
the circuits of the i hammer- “ctuacmﬁ' mag-
ets ure b}'f\’*cn, to get out of the way of the
rum . intepfere with or “impede
1 the In their continued fall
enp: the abutiments 19° and re-
bmnm rs  to normal position
vest-rail 7. -
be mservml by the fo
the main current for ener-
izing the ’mmmer ctuating magnets is but
a moments ry one whevehy “quick action of
the hammer is obtained, '!n,zhhno a rap]d
repetition to ncmmbhshed, and, further-
more, with the use of 2 minimum consump-
tion 03‘ current, making g ‘pmmly battery
& possible source of power. The current
which controls the dmme' marmets on the
other | ntained as long as
eq the length of " the
controller sheet.
invention,
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mscl osed my

vice ‘of the clasg doseubeu,
t, & hammer n opoz’auve feLL«
tion *dn a magnet armsture direcily
connected, through a lost-motion device
with said hammer, and an electromagnet
fss w‘mhd with the’ armature.

Tit 2 device of the class described, a
musical string, a hammer adjacent thereto,
an electromagnet, and an armatufe asso-
ciated tnerexnth c@nnectei with the ham-
mer, for ummu(*n thereof by direct mag-
netic JJL‘H and movable botween certain
Hmits independent of such hammer. .

3. In a device of the class described,
musical string, a hammer adjacent (,nezeto,
an el bromqqnei an armature thersfor,
combined with the hammer, and means con-
necting said armature. and hammer, during
the lafier part only of the movement of the
former.

&,
musical string, 2 hammer disposed in opgz-
ative velstion thereto, and prov;ded with
abutinents, an 0](»@&] - magneu? ‘m& an arma-
agnet for

imm:w,. the said armature. be-
mgz L} m of movements relative to the
hammer which are limited by said abut-
ments,

5. In deuc-@ of the class described,
musical string, a hammer plvoted qdjacent
thereto, an electromagnet for operating the
hammer, an arm nature under the Inﬂuence
thereof, an oscillatory lever carrving the
armature, and abutments on the hamuler
between which the said lever oscillntes..

v device of the class described,
string, 2 pivoted hammer w,r,l,),xujnu
an  electromag an  avmature
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therefor, & pivoted lever to which gaid arma-
ture js attached, « pair of spaced abutments
carried by said hammer and disposed, one
ot each side of said lever, whereby the lever

serves to move the hammer when in contact

with either abutment.

7. Tn combination, & sound-producing de-
vice, & hammer associated therewith, an
electro-magnet in codperative relation with
said hammer, a damper, a second electro-
magnet governing the operation of said
damper, and means connected with said
damper for controlling the circuit of the
first named electro-magnet.

8. In combination, a musical string, a
hammer, a damper, a single electro-mag-

netic means connected with the hammer for

both actuating the same and withdrawing
the damper from said string, and additional
electro-magnetic means rendered operative
by the movement of the damper for holding
said damper in its withdrawn position. .

9. Tn automatic, electrical, stringed mu-
gical instruments, the combination with a
hammer, of an electro-magnet having an

armature arranged to positively actuate the”

hammer, a rocker mniounted independently
of said hamnier also actuated by said arma-
ture, a damper and an armature carried by
said rocker, a second electro-magnet acting
on said armature to govern sald damper,
and a circuit-controller for said electro-
magnets.

10. In a device of the class described, a
musical string, a hammer codperating there-
with, an electro-magnet for operating said
hammer, a damper, & second electro-magnet
governing the operation of said damper, and
eans connected with said damper for con-
trolling the cireuit of the first named electro-
magnet.

11. In a device of the character deseribed,
hammers, electro-magnets
for individually and positively actuating the
same, individual dampers, means operated
by said magnets for withdrawing the
dampers from the strings, and individual
means in addition to said magnets for hold-
ing said dampers withdrawn during a pre-
determined interval. '

19. An sutomatic electrical stringed musi-
cal instrument comprising a pla ality of
strings, hammers adjacent thereto, mndi-
vidual dampers associated therewith, elec-
tro-magnetic means for positively actuating
caid hammers and dampers, a clreuit-con-
troller for said electro-magnetic means, and
individual additional electro-magnetic means
governed by said controller for holding any
one of said dampers withdrawn from its
string during 2 predetermined time after
the regpective hammer siroke.

i jeal stringed in-

(3. In automatic eleci:

struments, a plurality of strings, a pluralisy
thereon, indi-

fromy a string of the instrument,

Q

&

vidual dampers for the strings, electro-mag
netic menns for imparting motion to
hammers and for withdrawing the dampers
individually, and individual meens for hold-
ing each damper withdrawn while the corre-
sponding hammer returns o its normal posi-
tion. .

14, An automatic electrical musical instru-
ment having strings, in combination with a
hammer, an eleciro-magnet, an armature
therefor associated with the hsmmer, said
electro-magnet and armature being arranged
to positively actuate the hammer by direst
magnetic pull, a damper, means operated by
said armature for withdrawing the damper
] 2 second
elecito - magnet, an armature therefor,
rigidly connected with the damper for hold-

oot
oo
o
o

ing the same withdrawn, and means for de-.

termining the time interval during
the damper is held withdrawn.

15. An automatic electrical musical instru-
ment, comprising strings, hammers, indi-
vidual dampers, electro-magnetic = means
combined with each hammer for directly
actuating the same by magnetic pull and
simultaneously withdrawing the corvespond-
ing damper from a string ot the instrument,
individual additional electro-magnetic means
for positively holding eadh damper with-
drawn from its string, and & controller hav-
ing means for determining the interval dur-
ing which the damper 1s held withdrawn.

6. An automatic electrical musical instru-
ment comprising strings, in combination
with a hammer, a damper, and electro-mag-
netic means for directly operating the ham-
mer by magnetic pull said means acting
cause a wmomentary

which

to
impact of the hammer
with a string, and to withdraw the damper,
independent individual means for holding
the damper withdrawn, said means being
operative only after movement of the
damper and o controiler for determining
automatically the interval during which the
damper is withheld from the string.

17, In' comibinatien, a plurality of sound
produciiig devices, » hammer and damper in
codperative velation with each, means for
selectively operating  said hammers  and
withdrawing the corresponding  dampers,
and sndividual mesns for automaticaily
holding any damper in its withdrawn post-
tion during a predetermined interval.

18, Tn combination, a plurality of soundd-
producing devices; a hammer and sn indi-
vidual damper codperatively associated with
cach sound producing device, means for
automatically operating said hammers and
dampers, and means for automatieally indi-

‘vidually holding certain of said dampers in

their operated position while the corre-
sponding hammers return to normal post-
tion. s -

“19. An-automatic musical instrument com-
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amImers,
secnurad

sa}d ﬂlemeﬂm, 1
usie said
nrm ttures £ LO rO-mnagnet

said hammers, dampers separate from the
hammewy means associnted with said ham-
for withdrawing the danppm from
the sound-pr ndlwmo' elements, ele ectro-mag-

nels arran ged to hoid the dq”m)erﬁ with-

ot h
@aaict 7 r* +
321G &ie SCLr 58
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drawn for a me«d period of time, and
armatures for spid elee ctro-magnets associ-

ated with the dmn}wr&

20. Axn antomatic musical instrument com-
pr'smn sound- prouuc ng “7emenf , hammers
for opers iting the said elmnenh electro-

magnets ar*‘mme& to actuats spid Lammers,
armatures for soid electro-mag gnets secured
to said hamm@rs, dampers snpqrn te from the
ismme;s. neans asSsociated with qmd ham-

es for wuhdmwmg the dampers from the
electro-magnets
dampers withdrawn
period of time, srmatires for

snhnd broducing damem:.
aryan gei to hold the
for o timited

1,087,249

said electro-magnets associsted with the
de ond 2 controller by which the ¢ time
58 s are held withdrawn is d&te:-
m ’

p tomiztic musical instrument com-
iﬂ'lailﬁﬂ' ounc producing elerer its, electro-
xnmmeamm/ op @qu nmers for operai-

"Qe,lg 3,
91(

ampers separate from
ro-magnets asg ou‘vcd
which opera!c to hold
drawn posit ions, means
\amm <ﬂ*<‘ whereby said
lrawn wi ien the hammers

said dam pe
associated
dampers are w ?

’3.4

E

are accmieu, and means for deter ammg
the time which said electro -magnets will
hold said dawmpers in m‘thmq i positions.

In testimo ony whe [’80( I have hereunto set

my hand in presence of two subseribing wit-
Nesses., .
B, SMITH,
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