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To all neion), ii. noty concer): 
{{hat 3, 

the United 

natic aciatioi of the hamme's, aid also 
5 the operation of the dampers. 

Te tha eidi siated the inventioi consists 
in the parts and feat 'es, and in the conii 
nation, arrangement and node of operation 

'eira 'ici set fortin. 
hai, which is regarded as 

staied is tie causes of 
the description. 

a collanying (ii'awings illustrat 
- g: 'd as the est known 

the ii vention, the figure is 

inevy will be 
claim appended to 

25 eabodiment, 3: 

'a wigs it reference natineral i 
as ille ('; sing of the jinst 'tin (i) 

Svithii vicii (i.e :1eci: i is is located, titl 
30 which, because tie is aj key-lyase and nail a 

keys are dise; sect wit}} : y : ye of 'ectin 
gian for , ce()) {}}}ical of a fact "e, and 
of milial space-occupying capacity. 

have show it it, one of the lainers, 
35 diale's, in agnets; anti i}{fi: eier-cits re 

'erred to, as exei) try of the series of sich 
devices. To do joi's woi it hit, nake any 
cicai'egal undel'standing of any inventio 

- - t Within he casing are disposed a soui, - 
}}}: "d 2, string-plate 3 as strings 4, which 

y}}{ {f tiny la () wi: Sljiaiole type 
( ; ), 
: ; ; ; it (): Shich is stics (if 

; : '), jiai{{ {{) lie seve!'; 

he est-'ail lay it i? vable 
and coni': i.e. it y: riotisly is sition the 

r -r - - - - - s}}ect () the strings to ::c- 
:ased is 
isin (w; in 

: } 
2xpression, as ii. 

with the expression ar. 
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'i he hanmers are actuated by electro 
inagnets 8, and appropriate connections the 
(peration of which is controlled by a con 
iroi er hereinafter referred to. The magnets 
shows are of horse-shoe type and are carried 
is siiahie supports 9; and the armatures 

: P s 30 thereof" are carried on a series of levers 
1 mounted; o; the shaft 5 and ai'i'anged to 
engage, and osciliate the hammers. The en 
gagement between eve's ili and hamme's 
6 is through the medii in of abutment-pins 
12, 2 at the butts 3 of the hamme's and 
between which the levers freely play with 
lost-notion for a purpose which will ap 
pea '. Coilerating with the hammers are a 
corresponding series of felied dampers 14, 
${}'ving the lisual purpose of such devices. 
They are carried by rocker's 15 arranged to 
rock on a shift (3, and associated therevith 
Sl'e leaths, shown as springs 17, secured to a 
rail 18 and bearing against the rockers, as 
ily engagement with pins 19, acting thereon 

- s to alaintain the damper's nor)nally against 
the strings. Operatively situated with rela 
tion () the rocker 15 are electro-magnets 20 
ji'efel aliy of the iron-clad type the casings 
of which are provided with insulated con 
facts 30 and 32, {1'ei after refered to. The 
a ratures 2 (if lagnets 20 are carried by 

{{ airper's away from the strings for 
periods determined by the controller devices 

: () sect re notes of different title valie, as six 
feeth, eight, art?', ; if or whole oies. 
Si; the 'efer 'ed organization show in the 
i" ("kei's are ei'at{( t ) with 'aw the lam 
it's il) avai'e (): the siliking of the strings 
iy ( : i) { }s. Iy lic's 'e'eiving ope':- 
tit: f'()}} the hall}le'-aciliating means, 
'his is acci lished by a 'raging sole of 
it rocke's: i) the path of extensios 22 of 
tilt level's li. V (1'ely when said levers are 
(serate to attiate the lathers as described 
the 'ckey's are first is elked, withdrawing the 
la His is fron) the stirings and bringing the 
all a lies 21 rest against the magnets 20 
where they are held as loing as th 
2() are e cirgized. 

--- Afterward the parts are 
gestured to mora: losition by the springs 
1, Cine urpose of the lost-motion connec 

the rocke's, and the office thereof is to hold 

e magnets 
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severally connected to the windings 
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tion between the levers ii. and the haun iners' bridges 3i froii) contacts 30 and 32. The is now apparent in that it permits, with 
certainty, that the dampers shai be with 
drawn from the strings before the impact of 
the hammer. 
The operations of the halmmer-acit::ting 

magnets 8 and the magnet 20, are egulated 
by a controller common to both, and one 
suitable organization by which his is 
effected is shown; and thereira the reference 
južneral 23 designates a contact, preferably 
a roller common to the several selective con 
acts (next to be referred to) and electricaily 
connected as at 24 to one end of a source of 
electricity, a battery 25 being shown for ex 
anaple, Arranged to contact with 23, being 
suitably carried in and insulated from a sup 
port 28, are a series of contact fingers 2, 

of the 
several hammer - actuating Inagliefs, the 
circuit, being from contact finger 27 by wire 
28, through magnet winding, by wire 29 to 
contact, 32, through bridge 31 (on rocker 
15) contact 30, and wire 33 to battery 25. 
The magnets 20 are included in shants of 
the described harminer inagnet circuits, and 
the circuit of these magnets is froii) battery 
25, by wire 24 to contact 23, to contactfinger 
27, wire 28, through shint 34, wilding of 
magnet 20, and wire 33 to battery 25. 
The controller shown is a perforated insic 

sheet 3, having therein perforations repre 
senting musical notes of different Scale and 
time value, such as is well known aid there 
fore, not necessary to be illustrated. 
35 and 36 designate the usual music sheet, 

feed and take-up rolls. This sheet Serves 
as a circuit-maker for the hammer-8ctuat 
ing and damper-operating magnets, and as 
circuit-breaker for the circuits of the dam 
per-operating magnets, it will be observed, 
accordingly, that the circuits of the damper 
operating niagnets are maintained or SS 
tained a greater or lesser period according 
to the period of contact of 27 with 23, and 
this is governed by the length of the note 
perforations in the sheet 3. The effect is 

in usical string, a hammer disposed in oper. to hold the damper away from the strings 
an interval corresponding to the time value 
of the several passing note perforations, to 
secure ones of different time value. The 
haminer-actuating magnet-circuits, on the 
contrary, remain closed for but a moment 
to impari, a quick, uniform, momentary 
impact of the hammers against the strings. 
This operation is accomplished by breaking 
the circuits of these magnets during the 
stroke of the hammers, per initting 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 hammers to rebound from the strings instantly. This is accomplished by 
the action of the extensions 22 of leyers, i. rocking the rockers 15 aid withdrawing the 

: 

i 

losi-motion connection between levers 11 
and the hammers, permits the former to 
drop, with the armatures 8, immediately 
the circuits of the haminer-actuating mag 
nets are broken, to get out of the way of the 
hanae's Rid not interfere with or impede 
the reibo and hereof. In their continued fall 
the evers. engage the abutinents i2 and re 
store the hammers to normal position 
against the rest-rail ". 

It. will be observed by the foregoing de 
scription that the main current for ener 
gizing the hananner actuating magnets is but 
a momentary one whereby quick action of 
the hammer is obtained, enabling a rapid 
repetition to be accomplished; and, further 
imore, with the use of a minimum consump 
tion of current, naking a priinally battery 
a passible source of power. The current 
wiich conticols the damper magnets on the 
other and may be maintained as long as 
desired, depending upon the length of the 
note perforations in the controller sheet. 
liaving thus disclosed my invention, 

what clain is: - . 

i. in a device of the class described a illisical siring, 8 hammer in operative rela 
tion thereto, a magnet airmature directly 
with said hanner, and ail electromagnet 
associated with the airinnature. 

2. it a device of the class described, a 
musical string, a hammer adjacent, thereto, 
an electromagnet, and an almatuie' asso 
ciated therewith, connected with the ham 
mer, for operation thereof by direct mag 
netic pull, and movable between certain 
limits independent of such hamme. 

3. in a device of the class described, a musical string, a hammer adjacent thereto, 
an electromagnet, an armature therefor, 
combined with the hammer, and means con 

| necting said armature and hammer, during 
the latter part only of the movement of the 
former. 

4. in a device of the class described, a 

alive reiation thereto, and provided with 
abutinents, an electro-magnet, aid an 8'na 
tire inder he infiuence of the magnet for 
moving the hamliner, the said amature, be 
ing capabie of movements relative to the 
ammer which are limited by said abilt 

inents, . . . 

i5. a device of the class described, a 
musical string, a hammer pivoted adjacent 
thereto, an electromagnet for operating the 
hammer, an arinature under the influence 
thereof, an oscillatory lever carrying the 
arnature, and all timents on the hamlner 
between which the said lever oscillates. 

3. in a device of the class described, a 
thisical siting, a pivoted hammer adjacent 
theireio, a, electionaget, an ailinatia'e 
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therefor, 8, pivoted lever to which said arma. 
ture is attached, a pair of spaced abutments 
carried y Said hammer and disposed, one 
at each side of said lever, whereby the lever 
serves to move the hammer when in contact 
with either abutment. 

7. in combination, a sound-producing de 
vice, a hammer associated therewith, an electro-magnet in co3perative 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. In automatic, electrical, stringed mu 
sical instruments, the combination with a 
hammer, of an electro-magnet having an 
armatul'e 
hammer, a rocker niounted independently 
of said hammer 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 said damper, 
and a circuit-controller for said electro 
magnets. 

10. In a device of the class described, a 
musical string, a hammer coöperating there 
with, an electro-magnet for operating said 
haimme', a damper, a second electro-magnet 
governing the operation of said damper, and 
means connected with said damper for con 
trolling the circuit of the first named electro 
magnet. 

11. In a device of the character described, 
musical strings, hanners, electro-imagnets 
for individually and positively actuating the 
same, individual danpei's, mea as operated 
by said magnets for withdrawing the 
dampers from the strings, and individual 
means in addition to said magnets for hold 
ing said danpei's withdrawn during a pre 
determined interval. 

i2. An automatic electrical stringed musi 
cal instrument comprising a pittality of 
strings, hammer's adjacent thereto, indi 
vidual danpers associated there with, elec tro-magnetic means for positively actuating 
said hammel's and damper's, a circuit-con 
troller for said electro-magnetic means, and 
individual additional electro-tagnetic means 
governed by said controller for holding any 
one of said damper's withdrawn from its 
string during a predeternincol time after 
the respective hammer stroke. 

;3. In a totatic elect s'ical stringed in 
struments, a plurality of strings, a plurality 
of hammers for operating thereon, indi 

arranged to positively actuate the 

8 

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

14. An automatic electrical musical instru 
ment having strings, in combination with a 
haminer, an electro-magnet, an arimature 
the efor associated with the hammer, said 
electro-hagnet, and armature being arranged 
to positively actuate the hammer by direct 
illagnetic pull, a damper, means operated by 
said armature for withdrawing the damper 
froy a string of the instrument, a Second 
electio - magnet, an armature therefor, 
rigidly connected with the damper for hold 
termining the time interval dur 
the damper is held withdrawn. 

15. As automatic electrical in usicai instrt 
ment, comprising strings, hammers, indi 
vidual daniyers, eiectro - magnetic means 
combined with each hammer for directly 
actuating the same by magnetic pulli and 
sinutaneously withdrawing the correspond 
ing damper from a string of the instrument, 
individual additional electro-magnetic means 
for positively holding bach damper with 
drawn from its string, and a controller hav 
ing means for determining the interval, dur 
ing which the damper is held withdrawn. 

i8. An automatic electrical musical instru 
ment comprising strings, in combination 
with a hanmer, a daipei', and clectro-imag 
netic means for directly operating the haun 
mer by magnetic pull said means acting to 
cause a nonentary impact of the hammer 
with a string, and to withdraw the damper, 
independent individual means for holding 
the danpei' withdrawin, said means being 
operative only after movement of the 
damper and a citroiler ior determining 
automatically the intervai during which the 
claiper is withheld from the string. 
i. in contination, a plurality of sound 

producinig devices, a hainner and damper in 
coöperative relation with each, means for 
selectively operating said hanners and 
withdrawing the corresponding dampers, 
and individual means for automatically holding any damper in its withdrawn posi 
tion during a predetermined interval. 

18. In coabination, a plurality of sound 
producing devices, a hammer and an indi 
vidual damper coöperatively associated with 
each sound producing device, means for 
automatically operating said hamme's and 
dampers, and means for automatically indi 
vidually holding certain of said damper's in 
their operated position while the corre 
sponding hammers return to normal posi 
tion. - 

19. An automatic musical instrument, coi. 

ing which ing the same withdrawn, and means for de 
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prising sound-producing elements, hamme's 
3. 2.037,349 

1. said electro-magnets associated with the for operating the Said eieinents, electro- diapers, 33ad a controller by which the time magnets airanged to actuate said hamme's 
ariatures for said eiectro-magnets secured 
to said hammers, dampers separate iron the 
hanimers, means associated with said han 
mers for withdrawing the dampers from 
the Sound-producing elements, electro-mag 
lets arranged to hoid the dampers with 
drawn for a limited period of time, and 
arnata res for said electro-magnets associ 
ated with the dampers. - 

20. An autonatic musical instrument com prising Sound-producing elements, hammer's 
for operating the said elements, electro 
magnets arraged to actuate said hammers, 
arliatures for said electro-imagnets secured 
to said hailamers, daipei's separate from the 
is anmer's, aeans associated with said ham 
iners for withdrawing the da}apers froin the 
Sound producing elements, eiectro-magnets 
ari'anged to hold the damper's withdrawn 
for a limited period of time, 3rinatures for 

said gain pers are held withdrawn is deter mined. 
2i. An autoimatic musical instrument coin 

prising sound-producing elements, electro 
magnetically operated that ainers for operat 
ing said elements, dampers separate from 
said haramers, electro-magnets associated 
with said dampers which operate to hold 
said dampers in withdrawn positions, means 
associated with the hammers whereby said : 
dampers are withdrawn when the hammers 
are actuated, and means for determining 
the time which said electro-magnets Wii 
hold said dampei's in withdra Yr positions, 

in testimony whereof have hereunto set 
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