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UNITED STATES PATENT OFFICE. 

FRANK HILLIARD WATSON, OF LEXINGTON, TENNESSEE, ASSIGNOR OF 
ONE-HALF TO JOSIAH. C. McKINNEY, OF LEXINGTON, TENNESSEE. 

MUSICAL INSTRUMENT. 
SPECIFICATION forming part Of Letters Patent No. 727,514, dated May 5, 1903. 

Application filed September 23, 1901, Serial No. 76,270, (No model.) 

To all whom it may concern: 
Beit known that I, FRANK HILLIARD WAT 

SON, a citizen of the United States, residing 
at Lexington, in the county of Henderson and . 
State of Tennessee, have invented a new and 
useful Musical Instrument, of which the fol 
lowing is a specification. 
My invention relates to certain improve 

ments in musical instruments, and particu 
larly to that type of pianos in which the strings 
are vibrated by a bow, as distinguished from 
the usual hammer-blow. 
An object of the invention is to provide 

improved means for moving the bow into-op 
erative operation with any desired string and 
to prevent any excessive pressure between 
the two. A further object is to prevent con 
tact of the bow with any strings not selected 
by the player. 
A still further object is to provide for the 

softening of the notes and to place any tone 
under the full control of the player, the lat 
ter having absolute control of every sound 
from the beginning to the end of the note. 
A still further object of the invention is to 

provide for the production of harmonics by 
arresting the vibration of the strings midway 
of their length and causing a separate vibra 
tion of the ends of the strings on each side of 
the center. - 

A still further object of the invention is to 
provide an improved form of endless bow of 
substantial character by the employment of 
leather or material of similar quality as a base 
for the hair or other strands which make con 
tact with the strings. . . 
A still further object of the invention is to 

provide an improved mechanism for actuat 
ing the endless bow through the medium of 
edals. 
With these and other objects in view the 

invention consists in the novel construction 
and combination of parts hereinafter de 
scribed, illustrated in the accompanying 
drawings, and particularly pointed out in the 
appended claims. 
In the accompanying drawings, Figure 1 

is a longitudinal sectional elevation on the 
line 11 of Fig. 2 of a musical instrument con 
structed in accordance with my invention. 
Fig. 2 is a transverse sectional elevation of 

the same on the line 22 of Fig. 1. Fig. 3 is 
a view similar to Fig. 1, illustrating the ar 
rangement and disposition of the string-en 
gaging bars and damper-actuating mechan 
ism constituting the expression attachment, 
the strings and bow being omitted for the 
sake of clearness. Fig. 4 is a sectional plan 
view, on an enlarged scale, on the line 4 4 of 
Fig. 1. Figs. 5, 6, and 7 are detached views 
of details of construction more specifically 
referred to hereinafter. Fig. 8 is a detached 
perspective view of a fragment of the bow, 
illustrating the method of constructing the 
same. Fig. 9 is a longitudinal sectional ele 
vation through the center of the pedal-oper 
ated shaft, illustrating the construction of 
the bow-actuating mechanism. Fig. 10 is a 
transverse sectional elevation of the same, 
on a somewhat larger scale, on the line 1010 
of Fig. 9. Fig. 11 is a detail perspective view 
of a portion of the actuating mechanism. 
The instrument is of the same size and 

shape as an upright piano or grand square, 
the upright form being deemed preferable. 

15 designates a suitable casing having at 
its rear the usual upright frame 16, to which 
are secured the sounding-board 17, the string 
frame 18, and the wrest-plank 19. The base 
and treble strings 20 are, as usual, secured 
at their lower ends to hitch-pins 21 in the 
string-frame, and their upper ends are se 
cured to tuning-pins 22, passing through 
openings in the string-frame and engaging 
in the wrest-plank. The sounding-board is 
provided with a continuous bridge 23, over 
which all of the strings in the upper, middle, 
and base register are guided. 
Depending from the upper portion of the 

string-frame are arms 25, to which is secured 
a guard-rail 26, which extends completely 
across the string-frame between the strings 
and the sounding-board, but not-in contact 
with either. The bar 26, as illustrated more 
clearly in Fig. 5, is channeled, being pro 
vided with upper and lower outwardyl-pro 
jecting flanges 27, forming supports for guard 
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rollers 28, a guard-roller being placed in the 
space between each two strings and its pe 
riphery extending beyond the line of the 
string and serving as a guard to prevent con 
tact between the bow and string except in 
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such cases where the performer causes the 
depression of the bow between two adjacent 
guard-rollers to move the bow into contact 
with a particular string. Each roller is pro 
vided with an internal bushing 29, of felt, 
buckskin, or other sound - deadening mate 
rial, and through the center of the bushing 
extends a hardened and polished steel spindle 
30, the opposite ends of which are seated in 
vertically-alined recesses 31, formed in the 
npper and lower flanges of the guard-rail. 
The spindles are held in proper position by 
blocks 32, and the rollers owing to the bush 
ings 29 will rotate noiselessly upon such spin 
dles. 
Extending longitudinally of the casing and 

in front of the strings is an action-support 
ing bar 34, which Serves to support the string 
selecting plungers, the dampers, and all of 
the intervening operating mechanism extend 
ing between the plungers, the dampers, and 
the finger-keys. The upper edge of the bar 
34 is provided with a number of transversely 
disposed slots 35, equal to the number of 
strings, a slot being arranged in direct aline 
ment with each string. In each slot is guided 
a slide or plunger 36 of a construction more 
clearly illustrated in Fig. 7. Each plunger 
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comprises an outer portion provided with ears 
37, perforated for the reception of the spindle 
38 of a bow - depressing roller 39, and the 
shank 40 of such outer portion is guided with 
in a slot 41 in the main body portion 42 of 
said plunger, the two parts being held in 
proper relative position by a pin 43, carried 
by the portion 42 and extending through a 
slot 44 in the Outer portion. The two sec 
tions are held slightly apart by a compres 
sion-spring 45, surrounding a guiding-pin car 
ried by the Outer Section and adapted to a 
suitable opening formed in the portion 42. 
All of the slides or plungers are held from ver 
tical movement by a plate 46, secured to the 
top of the bar 34, and each plunger is nor 
mally held with its roller out of contact with 
the bow by a spring 47, carried by the sup 
porting-bar and extending into a slot or re 
cess formed in the under side of the portion 
42. When a plunger is moved inwardly by the 
mechanism hereii after described, its roller 39 
presses the bow in to contact with a selected 
string, the movement being very small, as all 
of the parts are adjusted as closely as possible 
without being in actual contact. 
To brackets 49, depending from the lower 

portion of the bar 34, are secured levers 50, 
the keyboard ends of which are connected by 
adjustable rods 5i to one arm of bell-crank 
levers 52, fulcrumed at 53 to the action-snp 
porting bar and having their upper arms in 
contact with the ends of the plungers. A 
small strip 55 of felt or equivalent material 
is placed at the contact end of each plunger 
in order to deaden any noise which might re 
Sult from contact between the bell-crank e 
ver and said plunger. 
At the rear of the action-supporting bar 34 

727, 

are brackets 56, to which are pivoted dampers 
57, normally held in contact with the strings 
by springs 58, and the lower end of each dam 
per-carrying lever is engaged and operated 
by an arm 59, projected upwardly and rear 
wardly from the end of the lever 50. 
The finger-keys 60 are of the construction 

employed in the ordinary piano and at their 
rear ends are provided with vertically-ar 
ranged fingers 61, adapted to engage with the 
under side of the levers 50, an upward move 
ment of the fingers, resulting from a depres 
sion of the finger-keys, being transmitted to 
both the plunger and damper, effecting a de 
pression of the roller carried by the plunger, 
the bow being moved into contact with the 
selected string and the damper at the same 
time being moved from contact with Said 
String. 
Mounted in upper and lower ball-bearings 

63 at one end of the casing is a vertically-dis 
posed shaft 64, carrying at its upper end a 
grooved pulley 65, over which passes the end 
less bow 66. The bow is guided across the 
instrument immediately in front of the keys 
by the wheel 65 and by an auxiliary wheel 67, 
carried by a suitable shaft at the opposite end 
of the casing. In order to hold the bow taut, 
a take-up wheel 68 is employed in connection 
with the pulley 67, as shown more clearly in 
Fig. 4. The bow is traveled continuously in 
the same direction by pedal-operating mech 
anism counected by a link belt 69 to a 
sprocket-wheel 70 on the shaft 64. 
At the front of the casing is a frame includ 

ing suitable standards 72, supporting a hori 
zontally-disposed shaft 73, on which is secured 
a small fly-wheel 74. Secured to the shaft on 
each side of the fly-wheel are ?langed disks 75, 
with the inner surface of which friction-dogs 
76 are adapted to be engaged. The dogs 76 
are arranged in diametrically opposite pairs, 
each pair being pivoted to a flanged sleeve 
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77, mounted loosely on the shaft 73, the dogs 
being pressed into frictional contact with 
the flange of the disk by small compression 
springs 78, situated at one side of their pivot 
points. To the sleeve 77 is secured a strap 
79, the strap being wound around the sleeve 
and then connected at its lower end to a suit 
able pedal 80, extending out through an open 
ing in the lower front portion, as shown more 
clearly in Fig. 2. 
cured the inner end of a spiral spring 82, 
wound around the shaft in a direction oppo 
site to the turns of the belt 69 and having its 
Outer end secured to the frame 72. 
The disks, sleeves, pedal-straps, and springs 

are duplicated, a set being situated on each 
side of the fly-wheel and a separate pedalbe 
ing connected to each, so that a continuous 
and uniform rotation of the shaft may be at 
tained. One of the disks 75 is provided with 
sprocket-teeth for the reception of the belt 
69 and serves to transmit to the shaft 64 the 
necessary means for the operation of the bow. 

In the manufacture of the bow a strip of 

To the sleeve is also Se 
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leather 90 of the required length is provided 
on one face with a sufficient number of hairs 
to answer the purpose, the ends of each hair 
being passed through an opening in the 
leather and secured in place by a backing 
strip 91, which may also be of leather, the 
two strips being glued together and securely 
holding the ends of the hairs. 
In the operation of this instrument the bow 

is held in contact with a selected string dur 
ing all the time the finger-key is held in the 
depressed position, and in order to vary the 
tone and to increase or decrease its value and 
to produce harmonics I employ certain ex 
pression attachments, which may be moved 
into contact with the various strings at dif 
ferent points in their length, and provision is 
also made for the removal of all of the dam 
pers from the strings, so that they will con 
tinue to vibrate after the finger has been re 
moved from the key. 
At the front of the lower portion of the 

dampers is arranged a bar 100, the opposite 
ends of which are carried by bell-crank le 
vers 101, mounted in suitable brackets in the 
casing and connected by intervening levers 
102 and 103 to a knee-swell 104. 
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In the lower portion of the casing at a point 
in line with and adjacent to the sounding 
board bridge is a bar 105, having a soft felt 
surface for contact with the strings, said bar 
being carried at its opposite ends by pivoted 
levers 107, adapted to suitable brackets 108 
in the casing, one of said levers being con 
nected by intervening levers 109 and 10 to 
a knee-swell 111. The depression of this bar 
softens the tones without materially interfer 
ing with the vibration of the strings. 
112 designates a harmonic-bar extending 

across the strings about midway of the length 
of each string. The opposite ends of this 
bar are carried by levers 113, one of which is 
connected by intervening levers 114 and 115 
to a pedal 116. The contact of this bar with 
the strings results in the production of a har 
monic, a combination of tones within itself, 
each end of the string vibrating separately 
and resulting in the production of a soft and 
sweet tone, which could not be produced by 
a piano operated by hammers in the ordinary 
a.0. 
At one end of the casing is pivoted a rod 

117, connected to a movable knob 118 at one 
end of the keyboard. The upper end of this 
rod is provided with a box or clasp 120, in 
which is held a block of resinous material 121, 
which may be moved into contact with the 
bow for the well-known purpose. 
The instrument as constructed gives to the 

3. 

performer full control over every note from 
the beginning to the end of the vibration, and 
each note may begin very softly and gradu 
ally increase to its fullest capacity, as distin 
guished from the piano-action, in which the 
volume of sound is greatest immediately af 
ter the hammer-stroke and then gradually de 
creases, the performer having no control over 
the note after the hammer has been forced 
into contact with the string. 
While the construction herein described is 

the preferred form, it is apparent that many 
changes may be made in the form and pro 
portions and in minor details of construction 
without departing from the spirit or sacrific 
ing any of the advantages of my invention. 
Having thus described my invention, what 

I claim is 
1. In a string instrument, a bow, means for 

operating the same, plungers formed in Sec 
tions and having a yielding connection be 
tween them, and finger-keys for moving the 
plungers into engagement with the bow. 

2. In a string instrument, a bow, means for 
operating the same, plungers formed in Sec 
tions and having a yielding connection be 
tween the sections, finger-keys, means Oper 
atively connecting the finger-keys to the plun 
gers to effect a movement of the latter against 
the bow, and means independent of the finger 
keys for returning the plungers to initial po 
sition after each operation. 

3. In a string instrument, a bow, means for 
operating the same, a plunger having two sec 
tions or members, a spring situated between 
the same to permit yielding of said sections 
or members, and finger-keys operatively con 
nected to said plungers. 

4. In a string instrument, a bow, means for 
operating the same, a flanged guard-rail situ 
ated below the strings and extending entirely 
across the scale, said rail having alining 
notches in its upper and lower flanges, spin 
dles seated in said notches and supported 
both laterally and vertically therein, remov 
able supporting-blocks 32 for holding said 
spindles in position, guard-rollers mounted 
on said spindles, a yielding and sound-dead 
ening bushing carried by each roller for con 
tact with a spindle, and means for moving the 
bow into contact with the strings. 
In testimony that I claim the foregoing as 

my own I have hereto affixed my signature in 
the presence of two witnesses. 

FRANK HILLIARD WATSON. 
Witnesses: 

G. W. GoFF, 
D. E. SCOTT. 
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