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1o all whom 6 may concerh: _

Be it known that I, ROBERT S. RUSSELL, a
citizen of the United States,residing at Wash-
imgton,
certain new and useful Improvements in
Tremolo Attachments for Banjos or other In-
struments, of which the following is a speci-
fication,

My invention relates to hremolo attach-

ments for banjos, my purpose being to pro-

vide a simple arrangement of mechanical

parts capable of giving rotary movement toa

series of pickers which are normally out of
contact with the strings, but capable of being

brought, either singly or two or more in uni-

SO, nto operative contact with said strings
and with a variable pressure, their action be-

ing controlled by the fingers of one hand while
t.lle other 1s used to ﬁnger the strings in the

usual manner.

It is my object also to provide a banjo or
other similar instrument with a mechanic-
ally-driven tremolo attachment which shall

be capable of being turned into or out of op-

erative position at any moment, so that a
player may either execute & tlemolo move-

ment by operating thekeys of the attachment -

or may turn the Tlatter aside and pick the
strings with the fingers in the ordinary way,
elther movement being made without a
ing the relations between the operative parts
and the motor and without attracting the at-
tention of an audience.

It is my object also to provide a tremolo at-
tachment of this kind which shall consist of

very few mechanical parts, having an ex-

tremely simple construetion, the Whole being
of compact form and light weight and for the
most part concealed by the body or rim of the
banjo, to which it is attached without muti-
lating or defacing any part of the instrament

and without producing any detrimental ef-
feets apon the musical qualities of the latter.

I aim, finally, to provide a stringed instru-
ment like a banjo with a simple attachment
whereby a player can at any moment execute
tremolo movements, either upon a single
string or on two or more strings in unison,
with fully sastained tones, with an infinite
variety of expression, and with an almost un-

limited variation in the volume of tone,which

Distriet of Columbia, have invented

Tect-

]

ing rotar y movement to sald shdfh

‘to the banjo.

may range from hardly audible pianissimo
to fortissimo effects capable of filling the
largestanditorinm and which have never been
poaalble with the banjo heretofore.

My invention also comprises other novel
features, all of which will be fully explained

hereinafter and then particularly pointed out
and defined in the claims at the elose of this

speclfication.

For the purposes of the followmn desecrip-
tion reference is had to the accompanying
drawings, in which—

Flﬂ'me 1is a face or plan view of a bamo,
Shomnﬂ' my invention applied thereto and in

position for use, the neck of the instr ament
| being shown in part only Fig. 2 is an edge

view or side elevation, p_ortmn of the 1IlStlIl-
ment being broken away to show the picker-
driving mechanism. Fig. 3 is a detaill eleva-

tion upon a larger scale, showing a single
string, a single picker and shaft, the key by

which said picker is caused to engage said
string, and the worm and worm-gear for o1V-
KFig. 4:18
a detail view showing one of the plekel en-
larged. Fig. 5isa pdrtlal section of the rim
and head of a banjo, taken in a line passing
through the tailpiece and bridge, toward the
neck, the scale being enlfwrrud 1:0 show the

manner of connecting the tremoloattachment
Fig. 6 is an inverted plan view -
of the housinﬂ' contammy the pickers and

their keys.

The Leference nu melal 1 in said d1a,w1nﬂ*s_
indicates the rim of a banjo, having a neck .
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2 and head 3, all of the usual well- knomn con-

struction.

Upon the rim of the banjo, in line with the

tailpiece 4 and with the strings, I attach a

small bracket 5, having a Sleeve or tubular
bearing 6 for shafb 7, which 1s near and par-

allel with the rim 1, its end rising somewhat
above the head 3. Upon its other end 18 a
sinall spur-gear 8, meshing with a larger spur-
gear 9. Upon the shaft of the latter is a
pinion 10, meshing with a driving-gear 12,
the latter bemﬂ oun a shaft 13.. This shaft i 1S
driven-by a coiled spring containedin a bar-

rel 15 and wound up by an ordinary key ap-

plied to the squared end 16 of theshaft. The

brain of gearing is arranﬂ‘ed in a simple light
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frame 17, placed directly beneath the exten-
sion - plece or sound - bar 18 and pivotally
braced to hold it in position.

Each picker is mounted on an mdepem]ent
shaft 19, and these shafts—four in number
are arranged in a light housing 20, bearings
for said shafts being provided at one end of
the housing. Kach shaft is supported at its
other end in a lug 22, which projects through
the other end of the housing and forins part
of a key 23, having a pivotal support 24,
the key-lever extending longitudinally over
the top of the housing 20 and having at its
end asuitably-shaped finger-plate 25. Alight
leat-spring 26 supports each key normally in
a raised position, leaving it, however, free to
yield to a gentle pressure by which it can be
caused to approach the housing 20, thereby
giving such movement to the lug 22 that the
end of the shaft 19, supported in said lug,
will move toward the head 3 of the banjo, as
shown in dotted lines in Fig. 3 of the draw-
ings.  Kach shaft is provided with a small
spur-gear 27, meshed with a like gear on the
adjacent shaft. I prefer to gear these shafts
together in pairs, as seen in Fig. 6, and to
comimunicate rotary motion by & worm 28,
mounted ou the projecting end of the shaft
7and arranged between the two coupled pairs
of shafts. This worm will mesh with the teeth
of the two spur-gears 27 on the two inside
shatts 19. |

The end of the housing 20 distant from the
Keys 23 ix pwn‘mlly supported upon the shaft
7 by a sleeve 20%, having one end tapped into
a bearing-plat .;9, which 1s rigid with the
housiug 20. The sleeve 20* incloses the tubu-
lar bearing 6, which surrounds the shaft 7.
The bearing-plate 29 rests on the top of the
bracket 5 and hasa projecting lip 30, adapted
to engage a hooked lug 51 on sald bracket 5
when the housing is in the position shown in
Fig. 3.

The operative position of the pickers isin-
dicated in Fig. 3. They consist of small
annull 32, mounted o the shafts 19 and pro-

vided with spurs 35 of a shape suitable for
producing vibration in the strings by their
revolution whenever theirshafts 19 are moved
by the keys 23 In such manner as to bring
sald spurs into engagement with the strings
of the instrument. I have used piclers hav-
g spurs of the form substantially as shown
in IFig. 4; but their particular shape is sub-
ject to a wide variation without any depar-
ture from my invention. The construction
tllustrated I have found to answer every pur-
pose, and 1t 1s subject to very small wear,
both on the points of the spurs and on the
gut strings of the banjo.

The pickers can be made of various mate-
rial, such as metal, wood of a suitable hard-
ness, vuleanized fiber, and other substances.

Itshould be noted that the pickers 32 should

be of such form thatinacting upon the strings
of the instrument the latter should be pressed
toward the head 3

save

by thelr rotary movement

668,604

and then released and allowed to vibrate
freely, the foree of vibration and the conse-
quent volume or power of the tone produced
being proportioned directly to the degree of
pi@s%me which the plclxet' exerts upon the
string, which isin turn controlled by the de-
oree of force exerted by the player in operat-
ing the keys 23. I have found that a full
clear tone with a maximum range of volune
can by myinvention only beobtained by caus-
ing the pickers to act upon the strings inlines
substantially at right angles to the head of
the banjo, pressing the strings toward the
head with a force proportioned to the pres-
sure which the player exerts upon the keys
23 and then suddenly releasing and permit-
ting them to vibrate freely. Theforinofspuar

have used to insure this action 13 shown in
Fig. 4. It is substantially a scalene triangle
in outline, the shorter side being set upon the
periphery of a hub, the longer side « being
tangent to the latter, or nearly so, and the
third side ¢’ being in the same line with a ra-
dius of the hub. Thedirection of revolution
is shown by the arrow in Fig. 4. A string
when pressed toward the banjo-head by the
side ¢ will be released when 1t reaches its
maximum stress by the point of the spur pass-
ing off, and its vibration should be in a plane
ab a nﬂ'hn, angle to the head 3, or practically
so. When the NECESSLry LUIldlLlOllb are ob-
served, the banjo can be made by this inven-
tion to produce musical effects which have
heretofore been considered wholly beyond the
sphere and capacity of the instrument. Kven
by a moderate pressure on the keys 23 a tre-
molo movement can be produced having «
fully-sustained volume of tone capable of fill-
ing the largest aunditorinm and may be grad-
ually diminished to the soltest planissimo.
Moreover, such movenments ean be executed
upon a single string or upen (wo or more
strings in harmony with fully-sustained tone,
the volume of which is under the complete
control of the player. The uniform action of
the pickers both as to fregquency and forece,
as the latter is controlled by the keys
23, thegreat range over which this control can
be extended, aird the delicate variations in
volume of tone which 1t can produce impart
musical qualities to the tremolo movement
which have never been supposed possible. A
tremolo in thirds, 1n sixths, or in octaves, or
a full harmony of four -,t1m o with fully-sus-
tained tones and with a poa%lble volume which
1s almost unlimited and with a practically
infinite capacity for expression render the
banjo in a musical sense & new instrament,
the power and charm of which have been un-
known and unsuspected.

To prevent the motor from running when
the attachmentis temporarily removed from
operative position, any suitable stop may be
used-—such,forexample, asthe friction-brake
34. (Shown in Fig. 5.) Such a stop may

also be utilized, shouald 1t he desirable, to re-
tard the speed of the mechanism, and there-

70

100

[RRS

Il

e

[20




10

20

30

* 35

4.0

45

ity

65

668,604 ' | 3

by produce a slower action of the pickers.

This stop may be considerably varied in con-
struction as well as in location in order to
make it most conveniently accessible to the
player. Inthe presentinstance I haveshown
the stop to consist of a simple leaf-spring 59,
having one end arranged to bear against the
flat surface of the small spur-gear 8. 'To

press against said gear, a small lever 36 1s

pivoted to the frame 17, with a cam 37 on its
end, which can be pressed with varyingforce
acainst the spring. It will be readily under-
stood that by moving the lever 36 to a given
point the spring will be pressed against the
cear 8 with sufficient force to arrest its revo-
lntion almost instantly, and it may be used
to hold the gear, retaining the spring under
tension until the tremolo attachment 18 to be
used again. By applying a less degree of
pressure between the friction-surfaces the
device may also be utilized as a means for re-
tarding the speed of revolution of the pickers,
thereby causing them to engage the strings of
the instrument at substantially uniform but
longerintervals. Theability tocontrol the fre-
quency of operative engagement of the spurs
of the pickers with the banjo-strings may be
desirable in some cases—such, for example,
as the execution of a diminuendo—when the
effect of the harmony as it becomes fainter
can be improved by giving the pickers a
slower movement, accompanying the dimin-
ishing pressure with whiech they act on the
strings. |

[Taving thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is— |

1. A tremolo attachment for banjos, con-

sisting of a series of shafts havingintermesh-

ing gears, means for driving said shafts si-
multaneously, a series of pickers mounted on
said shafts and normally out of contact with
the strings, and a common support for the
shafts capable of being turned into and out
of operative position, substantially as de-
seribed. |

2. A tremolo attachment for banjos, con-
sisting of a series of shafts having pickers
which are normally out of contact with the
strings, a common support for said shatts, a
series of movable bearings on said common

support one for one end of each of the series

of shafts, a motor to drive said shafts simul-
taneously and means for operating one or
more of the movable bearings without affect-
ing the others to bring one or more of the

pickers into contact with one or more of the

strings of the banjo, substantially as de-
scribed. |
3. The combination with a banjo, of a tre-

molo attachment consisting of a series of re-

volving pickers normally out of contact with

the strings, means for pressing one or more of
said pickers against the strings with variable
force, and a common support for said pickers
capable of being turned into, or out of, opera-
tive position, substantially as described.

4. The combination with a banjo, of a tre-
mmolo attachment, consisting of a series of
shafts, a series of spurred pickers on said
shafts, a corresponding series of pivoted keys
havinglugs in which said shaftshave bearing
at one end, a driving-shaft having bearing on

the rim of the banjo, & gear on said driving-

shaft to rotate the pickers and their shafts si-
multaneously, asuitable motor tooperate said
driving-shaft, a common support or housing
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containing the picker-shafts and keys, and a

pivotal bearing for said housing whereby it
can be turned into and out of position with-
out affecting the operative relations of the
gears, substantially as described.

5. Thecombination with a banjo, of a series
of mechanically - driven shafts, a series of
pickers carried by said shafts and normally
out of contact with the banjo-strings, means

for producing a variable contact of said pick-

ers with the banjo-strings, and a common sup-
port for said shafts and pickers having a piv-
otal bearing on the banjo to enable the pick-
ers to be brought into operative position at
will, substantially as described. I

6. The combination with a banjo, of a tre-

8o
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molo attachment consisting of a series of .

shafts, a common support for said shaftscapa-
ble of being brought into operative position
over the strings of the banjo, a pivotal bearing
on the rim of the banjo for said support, a
series of pickers on said shafts having spurs
normally out of contact with the banjo-strings,
a movable bearing for one end of each picker-
shaft, a separate key for each of said movable
bearings, to enable a player to bring any one,
or more than one, of said pickers into contact
with one, or more than one, of the strings,
and a suitable motor to continuously revelve
said pickers, substantially as described.

7. The combination with a banjo, of a com-

mon support, or housing, pivotally mounted

on the rim of said banjo, a series of keys
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mounted on the common support, a series of

shafts geared to revolve simultaneously and
supported at oneend by rigid bearings on said

common support, a series of bearings on the

common support for the other ends of said
shafts, said bearings being capable of move-
ment by the manipulation of the keys, aseries
of pickers on the shafts having spurs which
are normally out of contact with the strings
of the banjo but eapable of being brought into
such contact with variable forece of action on
said strings by the action of the keys, and a
suitable motor to revoive the shafts and pick-
ers, substantially as described.

3. The combination with a banjo of a suit-

able support having pivotal support on the

banjo, a series of shafts mounted at one end
in rigid bearings on said support, a series ot
keys pivoted on said support, a series of bear-
ings for the other ends of said shafts, said

‘bearings being on arms which move with the

keys, and a series of pickers on said shafts
which are normally out of contaet with the

| strings of the banjo but capable of acting
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thereon with variable force by the manipula-
tion of the keys by the player, substantially
as described.

The combination with a banjo of a series
of shaftsa arranged over the strings, a common
support for said shafts having a pivotal bear-
1115_3; cn the banjo, a d]lVlI}”-bh&ft having its
axis coincident with the axis of said pivotal
bearing, whereby said support can be turned
on its pivotal bearing without disturbing the
relations of the gearing which connects 113 to

the series of shafts, and a suitable motor to
operate said driving-shaft and revolve all the
shafts driven by it snnulmnemzb]y substan-
tially as described.
in testimony whereof 1T have hereunto set
my hand in presence of two subseribing wit-
nesses.
ROBERT S. RUSSELL.
Witnesses: |
E0. W. POE,
K. I£. OVERHOLT.
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