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Lo all whom it may concermn:
Be it known that I, ABRAM M. R00s, of the

city of Kingston, in the county of Ulster and

State of New York, haveinvented certain new
and useful Improvements in Musical Instru-
nents or Autolyres; and I do hereby declare
the following to be a full, clear, and exact de-
seription of the same, reference being had to
the accompanying drawings, forming a part
of this specification, and to the lotters of ref-
erence marked thereon. |

1'his inventjon relates particularly, though
not exclusively, to that class of musical instru-
ments designed for producing harmonious
chords, usually by manipulating with one
hand keys determining the strings which
shall be sounded, while the other hand causes
the said strings to vibrate in the desired or-
der by picking, sweeping the hand or an in-
strument carried thereby, across them or in

any other suitable manner.
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T'he particular object of the invention is to
provide a means whereby musical COMPOSi-
tlons written in different keys may be played,
thereby vastly increasing the number of
chords which may be struck, or in other words,
vastly increasing the range of the instrument
and adapting it for playing accompaniments
with musical instruments of other kinds, hav-

10g a normal range of several octaves, the

- plano for instance, and in any desired key.
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A further object of the invention is to adapt
it for being readily brought into harmony
with different instruments, the pitch of which
may be slightly different, and further, to im-
prove the mechanical structure of the keys
whereof they may be operated by a pressure
of the finger at any point in their length.

Primarily, the invention consists in pro-
viding an instrument such as described, with
a bar having supplemental properly spaced

bridges which may be moved into and out of |

contact with the strings at an intermediate
point to give them a tension which will pro-
duce the proper tones.

Ifarther the invention consists in providing
a movable supplemental bridge for all the
strings to give the proper tension to all the
strings,in combination with movable supple-

mentalsectional or interrupted bridges which
engage certain individual strings to give the
proper half tones for the desired key.

i 1t 18 desired to sound.

The invention further consists in certain
novel details of construction and combina-
tions and arrangements of parts all as will
be now described and pointed out particu-
larly in the appended claims.

Refering to the accompanying drawings,
Figure 1 is a top plan view of an instrument
embodying my present improvements. Fig.
2 1s a longitudinal section through the same.
IFig. 3 is a section at right angles to Fig. 2
showing the movable bridges. Fig. 4 is a de-
tail cide elevation of one end of the movable
bridge carriage. Fig. 5 is a section on the
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line 5—3& Fig. 1, through the damper bars to

show the manner of mounting the same.

Like letters of reference in the several figo-
ures indicate the same parts.

The body of the instrument, lettered A, in
the accompanying drawings, may be of any
ordinary or preferred construction, prefer-
ably, however, as shown, resembling in shape

and internal arrangement an ordinary zither,
being provided at each end with bridges A’

A® over which the strings B are strung from
the usual keys or posts B’ at one end, to suit-
able pins or retaining devices at the other
end. I prefer to tune the base strings in an
ordinary diatonic scale for the first octave
and the balance of the strings in a ¢chromatic
scale, as will be readily understood from ref-
erence to Ifig. 1, wherein the strings are prop-
erly numbered and the sharped strings indi-
cated by a cross mark,

Across the strings and having their ends
arranged within sunitable housings C is a
series, usually seven, of silencing bars D.
TI'hese bars are as shown in Fig. 5, pivotally

supported upon upwardly projecting pivoted

links ¢ so as to swing down while maintain-
Ing their parallelism to the body of the in-
strament, sald links being preferably formed
by upwardly extending arms or loops of small
cotled springs d’ fixed tothe housings or body
of the instrument as desired, and on the un-

der side of the bars a series of silencing or

damping pads E is secured. These silenc-
ing pads are so arranged that when the bars
carrying the same are depressed, they will
come 1n contact with and prevent the sound-
ing or deaden the vibration of those strings
which do not form a part of the chord, which
Hence it will be seen
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that by arranging seven of these bars above
the strings, seven chords may be struck by
simply depressing the bars in the order de-
sired and sweeping the hand aeross the whole
series of strings this movement being of
course, susceptible of various modifications
to sound a portion or portions of the chord,
as desired. By arranging the bars on paral-
lel links an important advantage is secured,
namely, the bars are depressed evenly, irre-
spective of the point at which the finger 1s
applied thereto. Thus, while I have shown
at one end a series of finger pieces e, 1t 18 per-
fectly evident that the fingers may be applied
to the bars at any point in their length and
they will be evenly depressed throughout.

As thus far described, it is possible with
the instrument to strike seven chords in the
key in which the instrument is tuned, this
usually being the key of C, but in order to
play accompaniments to pieces written in
other keys, it has heretofore been necessary
to retune the entire instrument, a very labo-
rious and unsatisfactory method, as it 1s prac-
tically impossible to refune the instrument
in the desired key without the consumption
of considerable time and with no certainty of
securing the desired result without the per-
son is a skilled tuner. These defects have
practically precluded the possibility of play-
ing accompanimentsin pieces otherthan such
as are written in the one key, and inasmuch
as this style of instrument is designed more
especially for popular playing, it wiil be seen
that its effectiveness is much impaired.

1t is with the object in view of enabling the
player to adjust the instrument for playing
in any key that I have designed what Ishall
herein term a continunous snpplemental mov-
able bridee for adjusting the tension of the
entire series of strings and a supplemental
interrupted bridge for giving the desired ten-
sion to individual strings to produce the nec-

essary half tones or sharps and flats for the

particular key desired, a series of such ar-
rangements being provided for adjusting to
different keys. In the accompanying draw-
ings, I have shown what I eonsider one of the
simplest embodiments of this idea consisting
essentially of a carriage I, sliding on ways G
inlines substantially parallel with the gtrings
and provided with a series of movable bridge
referably mounted upon coiled
springs / at each end and guided in vertical
slots in the carriage, as shown. Upon each
of these bars, except the first one, or the one
nearest the bottom of the instrument there
is a continuous bridge I, which when turned
down and the bar depressed will contact with
the whole series of strings and by adjusting
the carriage to the proper point, it is obvious
that the tension of the strings may be so ad-
justed as to produce tones in harmony with
the tones of a piano and to give the halftenes
of the key, the bars are provided with inter-
rupted bridges ¢, one for each key and when
the bar next below the one having the con-

534,175

t tinuous bridge thereon and having the proper

bridge down is depressed, the said bridge will
engage the proper strings to sharp the same
for that key.

It is obvious that strings may be flatted, as
is necessary in certain of the keys, by sharp-
ing all save those which it is desired shall be
flat, and in this way upon three bridge bars,
I have found that a sufficient number of in-
terrupted bridges may be arranged for play-
inginany key which may in practice be found
necessary. | | |

The bars are so spaced with relation to each
other that the bridges on one bar will change
the pitch exactly a half a tone from that given
by the next adjacent bridges. Thus if the
middle bar is depressed the piteh of the
strings in contaet with its bridge will be halt
a tone higher than they would be if the last
or end bar were depressed. |

In my arrangement, upon the last or end
bar there is arranged a continuous bridge
adapted for use in connection with the inter-
rupted bridges of the middle bar, and in ad-
dition, there are arranged three interrupted
bridges for use in connection with the per-
manent bridge on the instrument, certain of
the keys, to wit, C sharp, D and I3, being
formed by simply sharping the strings by
bringing the interrapted bridges into contact
therewith at the proper point without the
employment of a supplemental continuous
bridge. TFor instance, the key of D, shown
in Fig. 1, on the last bar is arranged to sharp
the IFand C strings only throughout the whole
instrument, and itisapparent without further
description that these interrupted bridges
may be so placed as to sharp any of the
strings desired for playing in any key, and
by adjusting the carriage along to the proper
point any desired piteh may be given the
sirings.

Toassistin theproper adjustmentof thecar-
riage along the strings, a scale Kis mounted
along one edge of the body of the instrument,
and a pointer I{’ secured on one edge of the
carriage registers with graduations on said
seale to indicate when the carriage is at tho
proper point for the bridges to be brought in
contact with the strings to secure the proper
intonation.

Varions means may be employed for de-
pressing the bridge bars and holding them in
proper position, and as a simple means for ac-
complishing this result, Thave shown the ends
of said bars reduced for the engagement of
hooks L seecured on the ends of the carriagoe
and adapted when said bars are depressed, by
the fingers to be swung up over the squared
ends to hold them depressed. The squared

ends, it will be noted, insure the centering of
the bridges on the under side which is essen-
tial to secure purity in the tone.

The ways upon which the carriage slides
should be of considerable strength in order
to prevent any upward yielding when the
bridges are brought in contact with the
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strings, and I have secured this result by pro- |
viding sald ways with a central brace M se-

cured to the body of the instrument, and the
bearings for the carriage are provided with a
slot at the bottom through which the brace
may pass as the carriage is moved along in
one direction or the other.
WhileIhavedeseribed the ways for the car-
riage as running substantially parallel with
the strings, it will be observed from TFig. 1,
that they are not absolutely parallel, but are
slightly obligue thereto and the carriage is

not exactly parallel with the fixed bridge, this

arrangement being desirable to secure greater
accuracy in the adjustment of the supplemen-
tal movable bridges upon the strings in ac-
cordance with well known principles govern-
ing the rates of vibration necessary to secure
the proper tones in the scales, it being a well
known faet that it is necessary toshorten the
strings giving the higher tones rather more in

- proportion than those making a less number
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tinuous bridge is down.

of vibrations.

Erom the foregoing description, the adjust-
ment necessary to play in any partieunlar key
will be readily understood. For instance, we
will assume that il is desired to play in the
key of I'f. The carriage is first adjusted
along the ways until the pointer is at the F
indication. Then, it being ascertained from
the marks on the bridge bars that F is on the
firgt bar, the middle bar is turned until its con-
T'hen the bar is de-
pressed and fastened in place with the con-
tinuous supplemental bridge in contact with
all the strings. Then the first bar is turned
until the interrupted bridges for sharping the
Six strings necessary in this key are at the
bottom. Then this bar is depressed and fas-
tened in place, when the instrument will be
found to be tuned in the key of F#. This
procedure is followed out for adjusting the in-
strument 1n each of the other keys and when
adjusted, it is played in the usual manner,
the damper bars operating to give the proper
chords in every key as will be readily under-
stood by all musicians.

By the described arrangement instead of
the limited number of chords which can be
ordinarily struck with such instruments, the
full range of chords in every key may be
struck and the capacity of the instrument is
vastly increased, thereby enabling it to be
used 1n playing music of ordinary character
and adapting it foraccompanying other musi-
cal instruments whether permanently strung
as 1n the piano or not, for it is obvious that
by slightly varying the position of the ecar-
riage from the indications, the tone may be
mace toharmonize with any otherinstrument.

IHaving thus described my invention, what
I claim as new is— |

1. In a musical instrument, such as . de-
scribed, the combination with the body of the
Instrument, the fixed bridge and strings
strained over the same, of a supplemental con-
tinuous br

tact with the strings, and a supplemental in-
terrupted bridge movable into and out of con-
tact with the strings foradjusting the instra-
ment to play in different keys, substantially
as deseribed. .

2. In a musical instrument, such as de-
scribed, the combination with the body of the

instrument, the fixed bridge and strings

strained over the same of the bar having an
interrupted bridge thereon moved into and
out of contact with the strings in frontof the
fixed bridge and a series of damper bars ar-
ranged transversely across the strings; sub-
stantially as deseribed.

0. In a musical instrument, such as de-
scribed, the combination with the body, the
fixed bridge and the stringsstrained over the
same, of the rotary bar having a series of in-
terrupted bridges thereon located in front of
the fixed bridge, said interrupted bridges be-
Ing brought into contact with the strings to
vary the tones of the same; substantially as
described.

4, In ‘a musical instrument, such as de-
seribed, the combination with the ‘body, the
fixed bridge, the strings strained over the
same and the series of damper pads arranged
transversely across the strings, of the rotary
bar having a series of interrupted bridges
thereon, located in front of the fixed bridge
and movable toward and away from the
strings, whereby different bridges may be
brought into contaet with the strings to vary
the tones of the same; substantially as de-
scribed.

5. In a musical instrument, such as de-
sceribed, the combination with the body, the
fixed bridge and strings strained over the
same, of a supplemental interrupted bridee
movable longitudinally of the strings and
movable into and out of contact with the
strings; substantially as described.

6. In a musical instrument, such as de-
scribed, the combination with the body, the
fixed bridge and strings strained over the
same, 0f a supplemental continuous bridge
and a supplemental interrapted bridge, con-
nected for simultaneous movement longitudi-
nally of the strings and movable into and out
ot contact with the strings; substantially as
described. -

7. In & musical instrument, such as de-
seribed, the combination with the body, the
fixed bridge and strings strained over the
same, of a supplemental bridge ecarriage
mounted 1n ways on the body to move longi-
tudinally of the strings and the bridge barg
mounted in the carriage and the bridges on
sald bars movable into and out of contact
with the strings; substantially as desecribed.

3. In a musical instrument, such as de-
scribed, the combination with the body, the
fixed bridge and strings strained over the
same, of a supplemental bridge carriage
mounted in ways on the body to move longi-
tudinally of the strings and the series of ver-

idge movable into and out of con- | tically movable bars carrying supplemental
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bridges mounted in the carriage; substan-
tially as deseribed.

9. In a musical instrument, such as de-
scribed, the combination with the body, the

ixed bridge and strings strained over the
same, of a supplemental bridge carriage
mounted in ways on the body to move longi-

tudinally of the strings, the seriesof vertically |

movable bars carrying supplemental bridges
mounted in the carriage and locks for hold-
ing said bars in depressed position with the
bridges in contact with the strings; substan-
tially as deseribed.

10. In a musical instrument, such as de-
scribed, the combination with the body, the
fixed bridge and strings strained over the
same, of a supplemental bridge carriage
mounted in ways on the body to move longi-
tudinally of the strings, rotary bars mounted
in said carriage and a series of supplemental
bridges on said bars; substantially as de-
seribed.

11. In a musical instrument, such as de-
scribed, the combination with the body, the
fixed bridege and strings strained over the
same, of a supplemental bridge carriage
mounted in ways on the body to move longi-
tudinally of the strings, a series of rotary ver-
tically movable bars mounted in the carriage
and a series of supplemental bridges on each

of said bars with means for holding the
bridges in contact with the strings; substan-
tially as. deseribed.

12. In a musical instrument, such as de-
seribed, the combination with the body, the

fixed bridee and strings strained over the

same, of a supplemental bridge carriage mov-
able longitudinally of the strings, a series of
parallel bars mounted 1n vertical slot bear-
ings in the carriage and having the squared
ends, hoolks on the carriage cooperating with
said squared ends to hold the bars in posi-
tion and supplemental bridges on the bars;
substantially as described.

13. In a musical instrument, the combina-
tion with the body., the fixed bridge and
strings strained over the same, of the series
of supplemental bridge bars carrying sup-
plemental bridges and so spaced with rela-
tion to each other that the bridges on any
one bar will when in contact with the strings
raise their piteh half a tone above the tone
ogiven by the strings when the adjacent bridge
nearer the ends of the strings is in contact
therewith; substantially as deseribed.

ABRANM M. ROQOS.
Wifnesgses:

JACOB D, MORTS,
J. H. HAGENAH.
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