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SPECIFICATION forming part of Letters Patent No, 368,195, dated August 16, 188Y.
Application filed March-2, 1885, Serial No. 157,475. (No model.)
To all whom 1% mai concern. | | ploy to impart vibration to the strings consist
Be it known that I, GEORG I, DIECKMANN, | of electro-magnets arranged so close to the
a citizen of Germany, residing at New York | strings or wiresas to attract them transversely
city, have invented a new and useful Electrical | when traversed by a current, but leaving
5 Musical Instrument or Piano, of which the | them space to vibrate freely without contact s 55
following is a specification. with the magnet. These electro-magnets are
d - In pianos as they haveheretofore been made controlled by the keys of the key- bmrd and
N the sounds are produced by striking each wire | are electrically connected with one or more
or string with atelt-covered hammer, which is | rheotomes or cirveunit-breaking devices, which
ro driven againsf the wire every time a key is | produce a vibratory current or emrent&, and 6o
struck, and thug sets it vibrating with more or | these currents, when applied to any of the
less amplitude, according to the force com- | electro- nrwnets ,by striking the corresponding
municated to the hammer by the key by the | keys mqnlb to the wires a suceession of im-
finger. Although this mode of producingthe | pulses, which, if properly timed, will cause
r5 sound admits of a great variety of beautiful | the sbrmor to vibrate and give oub its normal 6
musical eflects not obtainable from any other | unifor mlv sustained sound, as nemumﬂer fully
instrument, depending upon the ¢“touch?’’ or Xp]amed
way the keys are struck, yet the sound pro- In the qccompfmwnw drawings, Ifigure 1
duced is necessarily comparatively sharp and represents in plan a piano constr ueted qccord
20 loud at the instant of striking and quickly | ing to my invention, showing the electro-mag- 70
subsides, so that 1t 18 impossible to obtainfrom | nets applied to the wires. ]*l“ 2 repr esentq
r | such an instrument a sustained tone or an in- | in elevation several of the wires and corre-
B creasing tone and other very desirable effects | sponding keys, showing my invention as ap-

of which wind-instruments are eapable. plied thereto. Tig. 3 is a front view of the
25 The object of my 1nvention isto produce an | pedal arrangement, shown also in side view in ks
instrument capable of such qustmnedfmdva)ly Fig. 2. Blg. 4 1epr esents a modification of
ing tones, (cmnbmed 1{ desired, with the usaal 'my invention, showing the eleetro - magnets
piano eflects, ) in which the slrmgs_ are seb 1n | and keys m)phed to several wires, mbh 2!
vibration or have their vibrations sustained | special form of llleolon‘;eprovmed with a tun-
3¢ without mechanical blows orimpulses aslong | ing-fork armature. Fig. 5 represents a series 8o
as the keys remain depressed; and the inven- | of strings comprising Sevel"ll octaves, illus-
tion which -forms the ‘Sllb_](}(,t matber of this | trating one way of working my invention, in
patent cousists, essentially, In causing the whieh I employ a set of rheotomes equal in
wires to vibrate by electrical devices, which | number and tuned,respectively, to correspond
35 act upon the wires electrically without me- | to the notes of the ‘“chromatic scale,”” the 8z
| chanical confact, so as to attract or displace | several octaves of strings being opemted 1n
i | them from their positions of rest, and thusset | common by this one set of rheotonies. Fig.
themin vibration or maintain their vibrations. | 6 represents another modification, in which
In order to producealasting sustained sound, | the piano-string is its own circuit-breaker or
10 or one swelling up to @& maximum-——a ‘‘cres- | rheotome. Iig. 7 represents another device 9O
cendo’’ effect, if desired—T combine with such | I have invented for controlling the londness
clectrical devices means for causing them to | of the sound by means of a pethl which
impart to the wires a succession of impulses, | throws more or less resistance in the cireuit
which may be made so rapid as to Dbe indis- | of the electro - magnet, and S0 alters the
45 tinguishable, giving the effect of a continuous | strength of its impulses. Tig. 8 represents a 05
unvaryingoruniformly rising or falling sound, mechanical starter I have also devised, which
as if the string or wire were v1bratmw ﬁeely may be employed, if desirved, to 11131110 the
and which may be gradually increased or di- | starting of the I'he()t()nlb bhe 1115L111t the key
N minished at the pleasure of the performer. 18 str uch |
- 50 The electrical devices which I prefertoem-| Near each stunﬂ' or wue I arrange a suit- 1oc
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able clectro-magnet, A, with its poles close to | tory earrent {rom thelmttery IT instantly trav-

the wire B, buat leaving the wire space to vi-
brate {freely. These electro-magnets 1 prefer
to place at a distanee of one-eighth of the
length of the string from ils end, (this point
of striking the string having been found to
produce the best harmonies in the mechanical
action,) and 1mmediately above the strings
for convenience; and in order that all the elec-
tro-magnets may be raised and lowered simul-
taneously they are secured to a frame, C,which
is hinged at e,and mechanically connected by
two rods, D and L, with suitable pedals, d and
e,on opposite sides of their fulernms, as shown.

Two springs, ¢ ¢, provided with fixed
stops, so that only one spring can act upon
the frame C al once, as shown 1n If1g. 3, gerve
(o hold the frame normally with considerable
rigidity in an intermediate position, so that
the eleetro-magnets arce at the proper distance
from the strings to produce the normal ampli-
tude of vibration; but at the same time they
allow it to be raised and lowered and the clec-
tro-magnets arc thereby made to approach or
recede from their string, and the tones are
thus made louder or softer to any desired de-
oree by pressing one or the other pedal the
proper amount.

I E I, &e., are the ordinary keys played
upon by the performer. The rear end ofeach

is provided with a civcuit-closer consisting of

two fixed insulated springs, which become
electrically connected by the metal anvil or
wedee /, as shown, when the key 1s struek.
Iach eleetro-magnet and 1ts corresponding
cirecuit-closer, as shown in Fig. 2, 18 included
in its own cireuif,
connected with a battery, 11, and rheotome G,
which are common to all the cirenits,as elearly
shown. This rheotome, as here shown, con-
sists of an electro magnet provided with a reed-
armatare, and 1 prefer 1n some cases to keep
it in continuous vibration, whether the keys
are struek or not, by means of a separate bat-
tery, ¢, in order that the cleectro-magnets A
shall respond instantly upon striking the keys,
without waiting for the reed- armatire to geb
Stm‘tedm?]nch,ll aslow rheotome be employed,
might talkke objectionably long.
the switeh shown, which may be placed atany
convenient part of the pilano, the cireuit can
be closed or opened and the rheotome started
or stopped at the pleasure of the performer,
and the rheotome 1tself may of course be made
inaudible by inclosing it 1u a sound-tight box
or compartment, The eireuit from the bat-
tery I leads through adelicate spring contact-
point, T, :-:umnned 1 front of the reed-arma

ture and consty racted to operate in any of the

well-known ways, and from the reed the cir-
cuib leads to the ]mgf%;, 5 shown.

T will now explain ﬂl{} opmutmn of these

contrivances. YYhen any one of the keys is
depresged, the anvil f spreads the two springs

and connects them, closing the cireuits thmﬂnh
the corresponding electro. -magnet, "The rheo-
tome G,being in conlinuons vibration, a vibra-

and all these cireunits are

By means of

[

erses the electro-magnet and canses it to at-
tract its string intermittently. Now, 1f the
rheotome & be tuned to the same pitch—that
15, 80 as to vibrate in unison with the wire—
the wire will reecive a succession ol impulses,
one of which occurs every time the wire 1s
swinging toward the magnet, and the cileet of
these impulses will be to quickly bring thevi-
brations up to their full amplitude and ecause
the wire to emit a lastingsustained tone as long
as the elrcuit remains closed. I the rheotome
he tuned to vibrate a trifie slower than the
string—that 1s, with a small interval between
them—then probably the string will either not
respond at all,becausce the sueceeding impulses
not belng properly timed will tend to neu-
tralize the clfects of the previous ones, or clse
the impulses will result in perceptible “*beats,””
which will destroy the smoothness of the tone;
but I have found that if the piteh ol the rheo-
tome be made quite low compared with the
string, and a strong enough current be used,
the effeet of each 1mapulse 1s to restart the vi-
bration, like a succession of blows; but at the
same time these separate impulses can be
made so rapid as to be indistinguishable as
such Dby the human ear. 'T'his being so, 1t is
not necessary that the piteh of the Jllootome
should bear any definite rclation to those of
the strings, and therefore, 1f desirable, all or

a certain namber ol the strings at least may
be operated by the same rheotome, as I have
shown in IFig. 2; and in this ar mnﬁmnont the
rheotome 5110111(1 be tuned to give the Dest ef-

fects from all the strings, which is very readily

found by experiment. It may be preferable
to make use of more rheotomes than one, or
cven to ecmploy & separate rheotome {or each
string, or a group of strings, their octaves, {for

example, as I have 11111%111(;0(1 in g, b, and
with such an arrangement, or, 1 a separate
rheotome be nsed (or cvery Hn.ng, each rheo-
tome may be tuned so ihat the eleetrieal im-
pulses of the cleetro magnets are of the saome
piteh as its strings, or are the octaves or mnl-
tiples of that piteh. Ifor the string known as
“middle €77 which 15 tuned to vibrate two
hundred and fifty-six times a second, ifs rheo-
tome may be tuned to transmit impulses at
that rate, or at hall that rate, or af one-quar-
ter, or one-sixbteenth that rate, or any number
of which two hundred and fifty-six is a multi-
ple,so that the Impulses,whenever they oceur,
will be coincident with the movements of the
string.  In carrying out this plan I havealso
devised an arrangement which requires only
9S8 many separ lLle rheotomes as there are notes
in the octaves, and which I shall desevibe
presenvly. Ol course, 14 a separate rheoftome
were used lor each string, 1t might be placed

1 the individual civemit of the corresponding
electro-magnet.

With the civeunits arvanged a5 I have repre-
sented in the several figures, the electro-mag-
nets are operated in *“multiple are’”’ —that is,
- each on a hranch cirenif-—so that the current
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from the battery divides itself between those |

in operation at anyone time, and therefore the
more keys that are down at the same time the
weaker will be the current. tlweramgx each
magnet, unless the entire registance in circuit
I8 cmnpused In the individual magnets and

thelr circuits; or, in other words, unless the

1IN

resistance of the battery and the part of the
circult common to all the individual circuits
18 comparatively very little. I therefore con-
nect the cells of my battery H in multiple are,

which reduces its resistance to a minimum, in

the well-known way, and use enough cells of
low resistance to give the necessary current-
strength to operate the electro-magnets prop-

~erly. With the rheotome kept in vibration

20

39

40

45 O

50

55

- 60

tome, .«.md I have

by a separate battery, as I have shown in I IFig.

2, 1t does not form any resistance in the cir-
cuib of the battery H, except the resistance of
1ts contact-point, which is practically nothing,

and therefore the only resistance common to.
all the 1ndividual circuits is the battery. By

reducing thig, as I have explained, a number
of Leys as many as one or two performers
will hold down at once—may be struck, and
each string will respond as loudly as if only
one key were depressed.

In Ifig. 4 I have shown a rheotome, G, con-
sisting of an electro -mmagnet, between the
poles of which are placed the prongs of a tun-
ing-fork, L, provided with a spring circuit-
bre“LLer {, on the inside of the fork, this being
a well-known form of rheotome.
advantage that it will keep its tune exactly,
and vibrate only at that exact rate when once
adjusted. In this figcure I havealso indicated
how the main battely H, for actuating the
strings, may also be made 10 operate the Theo-
also shown the same feature
in Fig. b and other figures; but I prefer to em-
ploy a Sepa,mte current for this purpose, for
the reasons already stated. |

I will now explain the mechanism ofl‘ln D.
In this case I use twelve rheotomes, 1, 2, 3, 4,

5, &e., which, as in the other armnwements
msty of course be constructed and _Opemted in
any desired manner. I employ twelve, be-
cause there are twelve tones in the common
chromatic 8scale, all the other tones being
the octaves of these twelve, and each is tu ned
so that the vibratory current produced by it
has the same pitch orisa multiple of the piteh
of the corresponding note. In other words,
they are tuned to correspond respectively to
the seven notes of the scale with their sharps
or flats, and as all the other notes have pitches
which are multiples of these the twelve rheo-
tomes serve to operate theentire set of strings.
These rheotomes are all connected with the
battery on one side. On the other they are
separately connected with the cireunit-closing
keys as follows: No. 1 1s connected with the
key called ', from which its ¢ireunit leads
through the electro-magnet of the correspond-
ing string, €', as shown. No. 1 is also con-
nected with the key (&, the octave of €', from

~which its cirenit leadsthrough the electro-mag-

‘rate rheotome,.

IIJ has the |

net of thecorresponding string, ¢, and back to
the battery. No. 1igsimilarly eonnected with
the other octaves of U, as-many as there are,

so that whenever the note C isstruck anywhere

on the key-board the rheotome 1 is thercby
connected with the properstring.
No. 2 1s connected with the key C-sharp and
all 1ts octaves, as shown, se that striking any
C-sharp on the key-board connects rheotome
2 with the corresponding string. Allthe rhe-
otomes are connected 1n the same way, as can
be clearly seen from the drawings, though they
are not all shown as connected.

The modification of my invention shown in
I'ig. 6 consists in making the wireits own ¢ir-
cuit-breaker, thereby dispensing with a sepa-
For this purpose I arrange a,
delicate contact-spring, M, on the side of the
wire opposite the clectlo magnet, through
whieh the cirenit leads, as shown. I pr e_[u
however, to actuate the wire by a sq)"uate
1’-]1601301116, 50 as to let 1t vibrate freely; but by
placing the contact spring M at the proper
point and adjusting it ploltrelly the tone may
not be too materially affected.

The strength of the impulses.acting on the

string whlch defermines the 1011(11]65& of the
Sound may be regulated by introduecing into
the cireuit of the electro-m agnet more or less
resistance, as I have 1]1118131"11@(1 in Mg, 7. »
» are a seb of resistancesincluded between the
metal blocks R, over which travels the spring
S, carried by the rod s, operated by the pedal
P. The spring i3 is eleetueally connected by
a flexible wire with one end of the blocks R,

as shown, so that when the pedal is depressed

more or less of the resistances » » 9 are short-
circuited by the spring 8, and -the resistance
in circult thereby 16(1[1(36(] This increases
the current strength and causes the string to
respond more loud]y On the 0“]01"]1‘111(]
lowering the spring S cuts in more of the re-
msbanccs and reduces the sound.

In KFig. 7 I have also represented the usual
damper T, controlled by the key, which stops

Similarly,
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the vibrations of the string in the usual way

when the finger is taken from the key. 1 have

also represented the ordinary mechanical ac-
tion in which the string is struck by a ham-

mer, f, which may be employed 1f desired, in
COI]_]I;IHCLIOII with my method of sounding the
strings, and operated in the usual manner.

Theordinary mechanical hammer may be used
to strike the string, and then the vibration
will be sustained or increased or diminished
at the pleasure of the performer so long as the
key is held down and the electro- maﬂnet con-
tinues to operate. Thus the two acmon.s may

be combined, and the effects of sustained and

true crescendo and minuendo tones obtained
at the same time with the various musical ef
fects of the mechanical piano.

I have also devised a mechanical starter,
which may be employed, if desired, to insure
the starting of the Jhpotome the mstaub the
key is str ack in cases where the rheotomes are
keptin continuous vibration. It consists, Fig.

II§

[20

125

I3C




1O

30

35

40

5O

55

6C

05

368,195

S, of an arm, V, attached to the rcar end of ] or more rheotomes, (v, also connecbed 1 cir-

the key and ending 1n a wedge-shaped finger
which engages with a pin, v, on the side of
the armature when the key 18 depressed, thus
momentarily forcing the armature back
against 1ts contact-point and 1nsuring elec-
trical conneetion therewith.

I have particularly described the electro-
magnets as connected 1in multiple are; but they
may be arranged to be operated in series, if
more desirable in any special case, or con-
nected 1 any of the well-known ways ol op-
erating a number of electrical deviees simul-
tancously.

I do not confine myself to electro-magnets
for actnating the wires or sbrings, as any clee-
trical or electro-magnelic device—sueh as a
solenoid-—performing the{functionsof the elec-
tro-magnets immay be employed instead. It is
also evident that any kind of rheotome or eir-
cuit-changing device for producing a vibra-
lory or varying current may be employed for
actuating the impulse-giving devices.

I it is desived to usestrings other thansteel
or iron, a light 1iron armature may be attached
to the string for the electro-magnet o act
upon.

What I elaim as my Invention, and desire to
secnire by Letters Patent, 18—

1. A musical instrament having 1in combi-
nation a series ol stretehed wires or strings
tancd to different pitehes, clectrical 1mpulse-
oiving devices arranged to attract said wires
or ‘ICL upon them e].ectl_lmll_y to canse them to
vibrate, onc or more rheotomes or deviees for
Pr oducmﬂ a vibratory current, one or more
batteries or soureces ol elecbric current and cir-
cuit-connections, wherehy 1t may be connected
with the aetuating devices and rheotomes, a
serics of keys corresponding to the wires, and
means whereby the pressing of any key or keys
causes the corresponding wne or wires to be
acted upon by their eleetrical actnating de-
vieces, and thereby cansed to vibrate.

A musical instrument having in combi-
nation a series of stretched wires or strings
tuned to different pitehes, electro-magnets ar-
ranged to atiract them 11411%‘661&3("‘1}7, one or
more rheotomes or deviees for producing a vi-
bratory current electrically connected with
thie electro-magnets, and alse with a battery or
source of current, a series ot keys correspond-
ing to the wires, and circuit-closing devices
controlled by the keys and eleetnmﬂy COIL-
nected, so that when any key 1s struck the
corresponding eleetro-magnet 18 thercby elec-
trically connected with the batter v and a rheo-
tome and its wire eaused fo vibrate.

3. A musical instrument having in combi-
nation o series of stretched wires or strings, I3,
tuned to different pitches, electro-magnets A,
arranged to attract them 1mncsvmsely and 1n-
cluded in sepavate cir cnits connected with a
battery, 1, cireuit-elosers f, operated by a sc-
ries of keys, It, and interposed in the respect-

ive circuits of the cleetro-magnets, and one

cuit, substantially as described.

4. A musical instrument having in combi-
nation a series of stretched wires or strings,
clectro-magnetsarranged to attractthem trans-
versely, a battery or batberies electrically con-
neeted therewith and with circuit-closers con-
trolled by a series of keys, one or more rheo-
tomes or devices ior producing vibratory cur-
rents, and means for keeping such deviees in
continuous operation 1independently ol the
movenments of the keys.

5. A musical instrument having in combi-
nation a series ol siretehed wires or strings,
electro-magnets arranged to aet upon sald
sbrings, so as to cause them to vibrate, and
means for varying at pleasurc the actuating
effect of the electro-magnets upon the wires,
substantially as deseribed.

6. The combination, in a2 musical instruo-
ment, with aseriesof stretehed wiresorstrings,
of a series of electro-magnels arranged to act
upon said strings, so as to cause them to vi-
brate, and means for changing the positions
of the electro-magnets with respeet to the
strings simultaneously, substantially as de-
scribed.

7. The combination, 1n a musical instro-
ment, with aseries of stretehed wiresor strings,
of a series of electro-magnels arranged to act
apon said wires, and mounted upon o movable
bar or frame, springs normally holding said
frame 1 anintermediate position with respect
to the wires, and a pedal, key, or stop con-
nected with the said frame, whereby the elec-
tro-magnets may be moved closer to or far-
ther from the wires at pleasure, substantially
as deseribed.

5. Thecombination,withthe wiresor strings
B and the electro-magnets A, of the frame C,
carrying the electro-magnets, the springs ¢
¢, acting to foree the frame in opposite diree-
tions, but provided with stops, so that only
one spring can act atonce, the pedals e and d,
atid rods conneeting Hlem with the frame C,
substantially as described.

9. A musical instrument having 1n combi-
nation a series ol stretched wires or strings,
some ol whicharetuned tothe desired diflerent
tones ol a seale—the chromatic scale, for ex-
ample—and others of which are tuned to the
octaves or multiples of these tones, a series of
electro-magnets arranged to act upon the wires
to cause thun to vibr dte, a series of rheotomes
or devices for producing vibratory eurrcents
cqual in number to the different tones of the
scale, constructed and tuned so that their re-
speetive rates of vibration agree with or are
multiples of the rates of vibration of the cor-
responding strings, one or more batteries, a
serics of keys corresponding to the wires, and
circuit-closing devices controlled by the sald
keys and 1 es_pe(,,iwel y connected with their
corresponding eleetre-magnets, rheotomes, and

battery, s¢ that when any key is struck the
corresponding electro-magnet 1s clectrically
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connected with the battery and the rheotome |
whose rate of vibration agrees with or is a
multiple of the corresponding wire’s tone,and
thereby sounds that wire, substantially as de-

5 Secribed. - | |
10. The combination, with the wires or
stringsof a piano provided with a mechanical
action for producing the sound by striking the

strings with hammers, asin the ordinary piano, |

of electrical devices, also arranged to act upon 10
‘said strings to cause them to vibrate, substan-
tially as desecribed. o

Signed this 28th day of February, 1885.

GEO. F. DIECKMANN.

Witnesses: |
CHARLES . CURTIS,
FrRANCIS B. CROCKER.
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