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HERBERT §. MILLS, OF CHICAGO, ILLINOIS, ASSIGNOR TO MILLS NOVELTY COMPANY,
OF CHICAGO, YLLINOCIS, A CORPORATION OF ILLINOIS. '

TREMOLO DEVICE FOR SELF-PLAYING STRINGED INSTRUMENTS.

Application filed March 31, 1924. ~Serial No. 703,176.

This invention relates to improvements in
tremolo devices for use in connection with
stringed - instruments of the viol class and
more particularly of the character described
in the patent to Henry XK. Sandell No.
855,021, dated May 28, 1907. It will be un-
derstood from the following specification,
illustrated by the accompanying drawings
in which:

Figure 1 is a side elevation of a head of a
violin to which a tremolo device embodying
the invention is attached;

Fig. 2 is a plan view of the device shown
in Fig. 1; and

Tig. 8 is an end elevation of the same,

The device is illustrated as being applied
to an instrument of the viol type, such as a
violin, the head 10 of which is shown in
Fig. 1. The neck 11 of the instrument is
supported by means of a suitable bracket 12.
A flat neck plate 13 is secured to the upper
flattened top of the neck 11 and at its for-

ward end is provided with laterally extend-

ing projections 14 the ends of which are bent
downwardly on each side of the neck and
are adjustably held therebetween by screws
15 which are threaded through the ends of
the Y-shaped bracket 12.

A U-shaped member 16 (Iig. 1) passes
over the neck and is secured by means of
screws 17 to tongues 18 which are integral
with the flat neck plate 13. The member 16
carries a block 19 which is notched at 19°
to receive knife edges 20, two of which are
carried by each of the four tuning levers 21.

Each of these levers has an arcuate por-
tion 22, the center of which is substantially
coincident with the point of the knife edge 20,
the convex surface being grooved to receive
a string 28. This string passes under the
lug 24 and is secured to a hook 25, the shank
of the hook being threaded at 26 and passing
through a lug 27 on the tensioning lever 21
and is adjustably held therein by means of
a nut 28. There are four of these tensioning
levers 21, 212, 21° and 21° corresponding to
the four strings, &, D, A and E of a violin.
'The ouiter ends of these levers are provided
with extensions 29, 292, 29 and 29° upon
which are slidably mounted weights 30
which are adjustably secured thereon by
means of screws 31 so that the weights may
be moved in and out to obtain the desired

adjustment of tension on the strings to which
they are applied.

The tremolo device according to the
present invention is applied to these exten-
sions and comprises a weighted piston 82
connected by means of a rod 33 and a pin
34 to each extension as 29. This piston is
slidably mounted within a cylinder 35 the
Iatter being connected by a passage 36 with
a pump 37 which has a plunger 38 which is
movable up and down by means of an arm
39 which is carried by a shaft 40, the latter
being journalled in supports 41 and 42. The
shaft 40 has keyed thereon an operating
lever 43, the lower end of which has a hole
44 passing under a pin 45 on a solenold core
46. A suitable liquid, such as oil, fills the
space between the piston 32 and the plunger
38. The piston 32 is weighted to give ap-
proximately the necessary tension to the
string, the weights 30 giving the finer ad-
justment. :

This core is mounted in aligned solenoids
47 and 48. The two adjacent ends of these
solenoid coils are connected by means of
leads 49 and 50 to a main trunk wire 51

which Ieads to the console or other device

(not shown) which has therein a key by
which this tremolo device is controlled. A
lead 52 from the opposite end of the solenoid

47 is connected with a series of brushes 53

which bear upon the cylinder control 54
while a similar series of brushes 55 bear on
the opposite end of the controllers and are
connected by means of a lead 56 with the op-
posite end of the solenoid coil 48. 'The con-
troller comprises a segment 57 of insulating
material which comprises slightly more than
half of the c¢ylinder while the controller seg-
ment 58 is of metal. The end 59 of the
cylinder 54 is covered with a continuous
metal band integral with the segment 58 and
the brush 60 bears thereon and is connected
by means of a lead 61 which like the lead 51
is carried to the switch or other control
means in the console.

The controller cylinder 54 is suitably

journalled and carries a worm wheel 62

which is driven by a worm 63 on the shaft
of the motor 64. The lead 51 is connected
to the binding post 65 of the motor while
the binding post 66 is connected to a lead
67 which is connected to the lead 61 through
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It will be understood from the foregoing
that with the main treinclo switch in the
console closed and the gwitch 69 open the
motor 64 will be driven at slow speed there-
by causing the controller cylinder 54 to be
slowly rotated. As it rotates the solenoids
47 and 48 will be alternately arcuated due
to the flow of current threugh the metallic
segment 57 through one or the other of the

The Iatter is shunted by
switch 69 which is located in

brushes 53 or 55, thereb y causing the soft
iron core 46 to be drawn fivst to the left as
shown In Fig. 3 and then {o the right. "This

motion is transmitted through Lhu shaft 40

to the lever 43 and thence to the pump
plungers 38. As this motion is quite fast

the rvesult is a rapid fluctuating pressure
within the pump 38 which is transmitted to
the cylinder 35 through the passage 36.
These rapid ﬂuctuations ave then transmitted
through the piston 32 and extensions
the tensioning lever 21 which is thereby
caused to move up and down, thereby rapid-
ly varying the tension on the string 85, The
result is that when this string is simul-
taneously vibrated the note pr oduced will be
given a tremolo.

The core 46 is provided with end caps 46
which are screwed on the ends of the core
and provide & means for adjustably limiting
the longitudinal throw of the core, since
these caps strike the ends of the electro-mag-
nets.  Any suitable sound deadening means,
as felt washers 46> may be used.

If desired the leads 51 and 61 may be per-
manently placed in cirveuit during the time
the instrument Is in operation so that a slow
tremolo effect will be produced at all times.
'To obtain a fast tremolo effect the switch 69
is closed thereby short circuiting the resist-
ance 68 and driving the motor 61 at 2 much
higher rate of speed.

It has been found by experiment that to
obtain the best tremolo effects certain strings
on the violin must be varied more than
others. Thus the strings G, D and I& can
be given a much greater longitudinal varia-
tion than the A stmno and will maintain
vhat to the listener appears to be n proper
halance between the tremolo effects in the
several strings.

In ovder to DI ovide for this T have made a
pump cylinder 87" much smaller (a propor-
tion of three and one-fourth to one being
found to be very satisfactory) so that for a
given movement of the arm 39" the amount
of air moved by the pump plunger 38° will
be correspondingly much less, with the result
that the variation in tension in the A string
will be correspondingly smaller.

While T have shown and described certain
embodiments of my invention, it is to be
understood that it is capable of many modi-

39 to-

ficationg. Changes therefore in the con-
struction and arrangement may be made

without de partin g from the spirit and scope
of the invention as disclosed in the appended
claims, in which it is my intention to claim

all novelty inherent in my invention us
broadly as pessible in view of the piwor art.

i claim.

L In a tremolo device for seli-playing
sty maod instraments, s lever movable about 78
a pivot for mparting tension to each of the

strings separately, o ]1-1staul@ wowhtq on said
] wvers for novinal ‘msﬂf‘nmg of the strings.
nd menns for vapidly moving said levers
501k Jmﬁ pi‘mts t<> fnerease and deerease

seif-playing
£ 'wnems? a lever for each string
a pivol to which the string s
secured for imparting tension to each of “he
strings sma‘”ndy nmmal uenf,mmng means
for cach lever, nud fluid operated means for
rapidly movin @ said "‘1151’)“1110 means about
sald wv\;’( te mevease and dv--'ea.s the ten-
sion on said sbring.
2. Tn a tremolo device
mlinou(l instru
a pl\‘dL for i

mova Mo

for self-playing
ments, means inovable about

1
mparting tension to cach of the

strings sepa 1LV1y, piston connected to suid
means, and fiuig 1—oer ated means for vapidly
moving sald fivst menticned means to in-
erease and decrease the tension on anid
string.

4. In a tremolo device for self-playing

stringed 1nstruments, o member for 1mpart-
ng tension to each string, and means for
moving said lHGleDl for rapidly alternat ely
increasing and decreaging the tension in its
string, s said means .mcludmo a core operably
connected to said member. two so1°‘w1J
operably velated to said core, and means for
rapidly alternately actuating said solenoids.

5. In a tremolo device fov self-playing
stringed instruments, o member for 1mpart-
ing tension to each string separately, and
neans for moving said member for rapidly
alternately increasing and decreasing the
tension in its string, said means including a
core opernbly connected to said member, two
solenoids operably related to said core, and

votatable contrelier for rapidly alternately
actuating said solenoids.
6. In o tremolo device for self-playing

stringed instruments, & member for impart-
ing tension to each string separately, and
means for moving said member for vapidly
alternately increasing and decreasing the
tension in its stnnh, said means including
a piston movable vertically in a cylinder,
a core operably connected to said piston, two
solenoids operably related to said core, and
means for rapidly alternately actuating said
solenoids.

7. In a tremolo device for self-playing
stringed instruments, a lever movable abont
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a pivot for imparting tension to each of the
strings separately, a weighted piston con-
nected to said lever, a weight slidable on
said lever for adjusting the tension on its
string, a piston connected to said lever, and
fluid-operated means for rapidly moving
said piston to increase and decrease the ten-
sion on said string.

8. In a tremolo device for self-playing
stringed instruments, a member for im-
parting tension to each string, and means
for moving said member for rapidly alter-
nately increasing and decreasing the ten-
sion 1n its string, said means including a
core operably connected to said member, two
solenoids operably related to sald core,
means for rapidly alternately actuating
said solenoids, and means for limiting the
endwise movement of said core.

9. In a tremolo device for self-playing

stringed instruments, a member for 1mpart-

ing tension to each string, and means for
moving sald member for rapidly alternately
increasing and decreasing the tension in its
string, said means including a core operably
connected to said member, two solenoids op-
erably related to said core, means for rapid-
ly alternately actuating said solenoids, and
caps screwed on the ends of said core for
adjustably limiting its endwise movement.

10. In a tremolo device for stringed in-
struments, individual tensioning means con-
nected with an end portion of each string,
and actuating means for rapidly varying
the position of each tensioning means, said
actuating means being adapted to vary the
degree of tension of each string.

11. In a tremolo device for stringed in-
struments, individual tensioning means con-
nected with an end portion of each string,
and actuating means for rapidly varying the
position of each tensioning means, said actu-

a

ating means operating normally to move the
several tensioning means in different de-
grees. :

12. In a tremolo device for stringed in-
struments, individual tensioning means for
each string, actuating means for rapidly
varying the position of each tensioning
means, and means for varying the-degree of
movement of each tensioning means.

18. In a tremolo device for stringed in-
struments, individual tensioning means for
each string, actuating means for rapidly
varying the position of each tensioning
means, and means for varying the rate of
vibration of each tensioning means.

14. In a tremolo deivce for stringed in-
struments, individual tensioning means for
each string, actuating means for rapidly
varying the position of each tensioning
means, and means for varying both the rate
of movement and the degree of movement
of each tensioning means.

15: In a tremolo device for stringed in-
struments, a pivoted tensioning member for
each string, and means for vibrating each
tensioning member, said means being pro-
vided with means for varying the rate of

-vibration.

16. In a tremolo device for stringed in-
struments, a pivoted tensioning member for
each string, and means for vibrating each
tensioning member, said means being pro-
vided with means for varying the amplitude
of vibration.

17. In a tremolo device for stringed in-
struments, a pivoted tensioning member for
each string, means for vibrating each ten-
sioning member, and means for varying
both the rate and the amplitude of vibration
of said tensioning means.

HERBERT S. MILLS.
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