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(No model )

To all whom it oy concern:

Be itknown that I, GEORGE HOWLETT DA-

. Vis, residing at New York, in the county of

New York and State of New York, have in-

5 vented a certain new, useful, and valuable

Improvement in Muswal Strmfred Icstru-

ments, of which the following is a full, clear,
~and exact description. -

This invention relates to self pla,ylnﬂ* -

10 81(3211 stringed instruments; and it has for its

object, pumarlly, to prowde inan instrument |

of the characterreferred to mechanism where-
by when any one of the fretting devices is
operated to fret any one of the strings a cor-

15 responding picker-finger will beautomatlcallv
actuated to pick the string fretted.

It also has for its obgect to improve and
snnphfy the construction and render more ef-
~ficient this class of instruments generally.
20 It isobviousthat thisinvention may be ap-
struments. In the following speclﬁcatlon an
embodiment of the invention in a self play-
ing banjo will be described. |

25 To these ends my 1nvention 001181Stb in Lhe
| features and in the construction, combina-
tion, and arrangement of parts _'hereinafte‘r

~ deseribed, and particularly pointed out in the |

claims following the description, reference
3o being had to the accompanying drawings,
forming a part of this specification, wherem—

mees 1 and 1* when taken together rep-

1esent a central lonfrltudlnal Sectlon of my

~improved stringed instrument, which is here |

35 shown as a baI]JO Fig. 21s a transverse sec-

tion taken onaline 2 2 of Fig. 7 of the picker-

fingers and showing the eleet_uc operating
-'mechanism 'wherein a perforated music-sheet
~is employed. Figs. 3, 4, 5, and 6 show modi-
40 fied forms of 0perfmnn meehamsms Fig. 7
| is a front view of a banjo constructed in ac-
cordance with thisinventionin ascaleslightly
reduced from that of Figs. 1 and 1%
Self-playing banjos now in use are unnec-
45 essarily complicated, are ot such delicate con-
struction as to require very frequent repairs,
and note-sheets which operate them have an
unnecessary number of perforations and re-
quire great skill and study in the original ar-
50 mnﬂ'ement ther eof ~In pneumahc“tlly -oper-

- plied to many kinds of musical stringed in- |

‘and. separate mechanical movements,
| ated by separate and distinet means, a,re re-

ated banjos having the aforesaid obJectlon-
~able features and now in public use the pneu-

matics, (in addition to the objections named,)

which must necessarily be very large as
compared with an electromagnet, require a 55

large cabinet to contain the various pneu-
matic mechanisms, whereas the mechanism

| of my improved banjo will not take up more

than one-half the space of the type referred
Another serious objection to the self- 6o

playmg banjos now in use is that two distinet

-actu-

quired to produce one note or tone——thah is,

to produce a tone one device depresses the 65

string upon the proper fret and a separate de-
vice opemtes a finger which picks the said
string—whereas in my improvement no such
comphcated mechanism is necessary, as I pro-
vide a new, novel, simple, and practical me- 70
chanical action which performs both of the
aforesaid functions—that is, the depression

of the string and the picking theleof——mth
one movement |

- Proceeding with a detailed deseription of 75
my invention I will first describe the instru-

ment as shown in Figs. 1 and 2, which illus-

trate my complete mechanical movement in-

~dependent of any form of actuatmﬂ' mech-

cl.Illblll

| 80
The neck of my ban,]o is preferably made

| of a length of channel-iron 1, and when it is

l cover 9.

_desired to secure lightness it is made of alu-

minium. Within. the channel-iron are lo-
cated three partition-plates 2, in which are 3j

i Jouma,led four rock-shafts 3, eaeh having a

series of ecrank-pins 4, correspondmﬂ' with the
number of strings to be fretted. Above each

fret 4*, which frets may of course be omitted, |
‘as in some banjos, violins, and other strlnged Qo

instruments,considering the head of the banjo
as the bottom thereof, is arran ged slightly to

| the inner side of eaech string 5 a longitudi-
nally-movable fret-rod 6, surmounted by an

outwardly-projecting portion 7, faced on the gj
under side with a piece of felt 8 or other flex1-
ble material. Said fret-rod works through
holes in the face of the channel-piece 1 and
has its lower bearing in the metal strip or
Upon each fret-rod are mmnn'cd 100
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two metal collars 10 and 11, each faced with |

felt and fixed in such a position upon said
fret-rod as to cause them to alternately en-
gage the corresponding erank-pin 4 when the
sald fret-rod is raised and lowered, and thus
caunse the shaft 3 to rock in the direction of
the movement of said fret-rod; but on ac-
count of the space separating the said collars
10 and 11 there is a certain amount of lost
movement, the purpose of which will be here-
inafter made apparent.,

EKach rock-shaft 3 is provided at its lower
end with a picker-finger 12, which is prefer-
ably setin a collar 13, adjustably fixed there-
In by a set-screw, as more clearly shown in
Ifig.1; and these picker-fingers obviously par-
take of the movementof the rock-shaft 3, but
owing to the space between the collars 10 and
11 the picker-finger 12 does not move forward
uuatil after the fret-rod 6 has moved down
fully one-eighth of an inch, pressing its stri ng
o against its fret, and at the same time that
the string is thus lowered the collar 10 im-
pinges the crank-pin &, which causes the
picker-finger 12 to move against and sweep
underthelowerstring, the several movements
occurring in the order named. At this point
it should be carefully observed that were the
string not lowered the picker-finger would
move forward under the string, but would not
touch it, and it is the simultaneous lowering
of thestring and the movement of the picker-
finger which forms one of the leading features
of this invention. | .

It isobvious that any means or power what-
soever may be employed for the depression of
the fret-rods and the concurrent lowering of
the string and the picking thereof. FIor in-
stance, the fret-rods 6 may be operated man-
ually, under which method the banjo will
have the important advantage of allowing
fully four or more tones to be struck simul-
taneously, as both hands may be used for the
depressing of .the fret-rods, whereas with the
ordinary banjo one hand must be engaged in
pickingand theotherin depressing the strings
over the frets. |

I3etore proceeding to deseribe any means
for automatically operating my banjo I will
deseribe several other im provements, which
may be utilized in an ordinary banjo with or
without a metallic neck.

Sectired to each side of the neck at its base
are two metallic extension-rods 14, which are
secured to the neck by means of serews 15,
and the reduced portions 16 extend through
the head of the banjo, and a second reduced
portion 17 extends beyvond the rim of the
banjo. Secured to these two projecting por-
tions 17 are two upwardly-extending arms 18,
and through their.free ends, close to the head
19, a cross-rod 20 is extended, and to this
cross-rod the lower end of the strings 5 are
secured. With these metallic neck-exten-
sion rods and string-arms I produce a banjo
in which the strings are stretched between the

opposite ends of a complete metallie frame, |
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which sustains the lengthwise tension of the
strings independently of the rim or head,
which therefore receives only the lateral pres-
sure of the strings through the medium of the
bridge 51, thus not only leaving the rim frec
to vibrate, but avoiding the constant slack-
ening to which the strings are liable when
they are attached to or supported by the rim
of the instrument. I thus obviate the well-
known and serious objections which have
heretofore existed because of banjos getting
out of tune so quickly, and this objection is
particularly serious in the case of self-play-
ing banjos which are located in public places,
and as at present constructed of wood they
require tuning fully once every day, whereas
with my metal-frame banjo they will not re-
quire tuning more than once a week. In fact,
they should not get out of tune any oftener
than a piano.

I will now describe several methods by
means of which the mechanism of my banjo
may be actuated automatically and describe
the preferred form first, which is electrical;
but I will again direct attention to the fact
that any power whatever may be used in con-
nectlon with my banjo without avoiding the
spirit of my invention.

InFig.2, 21 indicatesanangle-iron,in which
1s set the iron cores 22 of a series of electro-
magnets,one foreachof thefret-rods6,the heli-
ces 23 beingslippedoverthecores. Thearma-
ture 24 is supported by a bladesspring 25,
and the armature-extension 26 is*preferably
formed of a thin strip of metal, the free end
of which has a pivotal connection 27 with the
fret-rod 6, which in this case may be Kept
normally raised by the spring 28 or alone by
the tension of the armature-spring 25. The
diagrammatic view shows the magnet in se-
ries with a metal roller 29, upon whieh rests
a contact-finger 30, and intervening between
the two is a note-sheet 31, having perfora-
tions therein, which serve to make and break
the eircuit through the electromagnet, and,
as mentioned in the early part of this speci-
fication, a single perforation in the note-sheet
causes a corresponding tone to be produced,
whereas in other forms of banjos two lines of
perforations have been necessary to produce
a single tone—that is, one line of perforations
would cause the depression of the string and
the second line of shorter perforations to ac-

tuate the picker-fingers.

Instead of using a note-sheet 31 to make
and break the circuit through the electrom ag-
net I may make and break the circuit by the
depression of a piano-key 32, whieh would
cause a band-spring 33 to be depressed upon
the bar 34 and close the cireuit. Thus my
banjo may be very skillfully played by con-

necting it with the keys of an ordinary piano,
and it is easy torealize that results heretofore
Impossible by ordinary hand-playing may be
obtained.

In Fig. 4 is illustrated a pneumatic com-
prising the base 35, the foundation-picee 30,
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38, the free end of the latter having a pivotal
connectlon with the fret-rod 6. 1Whene'\« er
the air is exhausted through the tube 39 by
means well-known to those skilled in the art,
it is obvious that the pneumatic will collapse

and themovableleaf 38 moved down and carry
- with it the fret-rod.

As pneumatic instru-
ments are so well known a further description
of this particular form of actuating mechan-
ismm is deemed unnecessary.

In Fig. 3 Irepresent anote-sheet 40, formed

of thick paper and passing over a channel-

bar 41. A selector-finger 42, pivoted at-43,
normally bears npon the note-sheet above the

ehannel bar and is kept normally depressed

by the spring 44. Imagining the note- sheet
to be propelled for ward in the direction of the

arrow 45 it is obvious that whenever a selec-
tor-finger in line with a perforation is forced

through the latter by the spring it will carry
with it the fret-rod which is pivotally con-
nected with the extension 46 and sound anote
in the manner before described. |

In addition to actuating my ba,n;;o by elec-
tricity, in which the contacts are made
through the depression of the piano-key 32,
as herembefom described, I may entirely dis-
pense with the electrical in eehamsm and make
a direct connection to the fret-rod 6 through
a rod or extension47toa plano -key, as elearl y
shown in said Fig. 6. |
. Having descubed my - 1mp10vements and
the various methods by which they may be
ordinarily operated, attention is again di-
rected to Fig. 1, wherein 1 show means for
producing pianissimo effects or soft musie,

said means comprising a lever 48, which is

surmounted by two metal buttons 4:9 which
rest directly under the feet 50 of the bridge
51. Said buttons 49 are so arranged as to be

moved upward against a head, and thus les-
sening the depression thereof and producing

softer music. In this parficular instance I
have shown the lever 48 actuated by an elee-
tromagnet 52 of the ordinary form of con-
struction, which electromagnet may be ener-

gized by contacts formed in any suitable man-

ner, either by a special line of perforationsin
a note-sheet or, for instance, by depressing
the soft pedal of a piano to which 1t may be
connected. Itisequallyobviousthat instead
of employing an electromagnet 52 to actuate

of pneumatic or mechanical movement.
Having now deseribed my invention and
the various waysin which 1t may be operated,

what I claim, and desire to secure by Lette1s

Patent 18—-

1. In combination w1t,h the stunf‘r of a mu-'

sical instr ument, a picker, aseries of fretting

“devices and means gover ned by any frettlno'

device of the series for operating the pwkm
2. In combination with the stringsof a mu-

sical instrument, a series of fretting devices
and a picker for each string, and means gov- |

e

“the bellows-leather 37, and the movable leaf ! emed by any frefting device for operating :

the picker of its correSpondmﬂ' string. -
3. In a musical stringed mstlument the

‘combination of a device for fretting, and ade-

vice for vibrating a string, and means for di-

rectly connecting and sxmultaneously oper-__

ating both of Sdld devices.
4. In a musical stringed m%trument the

combination of devices for fretting and v1brat—-.

ing a string, and means for directly connect-

ing and positively opemtmﬂ' both dewees |

flOI]l a single motor.

5. In a Hlll%l@&l strmn‘ed instr ument con-
trolled by a note-sheet, the combination of the
string-fretting dewces and a string-vibrat-

ing devwe, with means for opelatmw both of

the said devices under the control of asingle
row of note devices of the note-sheet, for eaeh
note to be played.

- 6. In combination, with the string of amu-
sical instrument, controlled by a note sheef,

a vibrating devwe,’and a series of fretting de-

vices, and means for operating the Strlllﬂ‘-Vl-
bratmn‘ device and the appropriate frettmw

device fmm a single row of note devices of |

the note-sheet, f01 each note to be played.
7. In a muswal stringed instrument the

combination with the plekmn' mechanisms for

vibrating the strings and the fretting devices
of aset of operating mechamsms each of which

| actuates both its fretting devices and its

string-vibrating meehamsm

'8. In a musical str inged instrument the
combination with the pmkers and the string-
displacing devices, of power mechanism a,nd
a single set of connections each of which ¢on-
nects the power mechanism with a picker and

with a string- dlsplacmn* device for actuatmﬂ'
them.

9. In a muswal strmﬂ‘ed instrument the.

combination with a series of pickers, and. a
series of fretting devices, of a series of fret-
rods which operate both the pickers and the

| fretting devwes and. means for a,....tuatmﬂ' said

rods.

10. In a musiecal stunﬂ'ed 1nst1ument the.

combination with a series of pickers and a
series of fretting devices of a stencil with a

.single set of perforations for operating both

the picking and fretting devices and a single
set of connections between the Stencﬂ and the
pIGkII]'D‘ and fretting devices.

11. In a musical stl inged instrument the
| combmamon with a series of pickers and a
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series of fretting devices of a stencil with a

single set of perfomtwns for operating both
the picking and fretting devices, a series of
electromagnets eontrolled by said stencil and

a single set of connections between the mag-

‘nets a,nd the picking and fretting devices.

12. In a musical stringed 1nstmment the

“combination with picker- fmgels for vibr a,tmf_r |

thestrings, and fretting devices, of means ac-

tuated by the flettmﬂ' devmes for operatmﬂ'
the picker-fingers. |

13. In a muswal strmﬂ'ed mstrument the |
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combination with picker-fingers for vibrating
the strings and fretting devices, of means for
operating the fretting devices, and means ac-

tuated by the fretting devices for operating

the picker-fingers.

14. In a self-playing musical stringed in-
strument,the combination with picker-fin oers
and fretting devices, of means for automat-
1cally operating the fretting devices, and
mechanism actuated by the fretting devices
for operating the picker-fingers.

15. In a musical stringed instrument, the
combination with fretting devices, of picker-
fingers normally lying below the strings, and
means for causing said picker-fingers to en-
gage the strings when the latter are depressed
by the fretting devices.

16. In a musical stringed instrument, the
combination with fretting devices, of picker-
fingers normally lying below the strings, and
means for causing said picker-fingers to en-
gage and sweep beneath the strings when the
latter are depressed by the fretting devices.

17. In a musical stringed instrument, the
combination with picker-fingers normally ly-
ing beneathandoutof contact with the strings,
of fretting devices operating to shorten the
vibrating length of the strings and depress
the latter into operative position relatively
to the picker-fingers, and means for actuat-
ing the picker-fingers to vibrate the strings
when the latter are depressed.

18. In a musical stringed instrument the
combination with the neck thereof, of a se-
ries of longitudinally-movable rods project-
ing through the neck and provided with ends
overlying the strings, a rock-shaft extending
lengthwise of the neck in operative engage-
ment with the rods, and means for actuating
sald rods and shaft.

19. In a musieal stringed instrument the
combination with the neck thereof of a sec-
ries of longitudinally-movable rods project-
ing through the neck and provided with ends
overlying the strings, a rock-shaft mounted
in and extending lengthwise of the neck, in
engaging relation to the rods, and means for
actuating said shaft and either of its rodsin-
dependently of the other rods.

20. In a musical stringed instrument, the
combination with the neck thereof, of longitu-
dinally-movable rods projecting trans versely
up through the neck and provided with ends
overlying the strings, means for depressing
sald rods to shorten the vibrating lengths of
the strings, picker-fingers for vibrating the
strings, and mechanism actuated by the said
rods for operating the picker-fingers.

21. In a musical stringed instrument, the
combination with the neck thereof, of longi-
tudinally - movable rods projecting trans-
versely up through the neck and provided
with ends overlying the strings, means for
depressing the rods to shorten the vibrating
lengths of the strings, rock-shafts each pro-

=]
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vided with a picker-finger arranged in opera-
tive relation to one of the strings, and means
actuated by the said rods.when the latter arc
depressed for operating the picker-fingers.

22. In a musical stringed instrument, the
combination with the neck thereof, of longi-
tudinally - movable rods projecting trans-
versely up through the neck and provided
with ends overlying the strings, means for
depressing the rods to shorten the vibrating
lengths of the strings, rock-shafts arranged
longitudinally beneath the neck, picker-fin-
gers mounted on said shafts in operative re-
lation to the strings, and means actuated by
the said rods when the latter are depressed
for operating the picker-fingers. |

25. T'he combination, with the neeclk of a
musical stringed instrument, of an extension
reaching beyond the opposite side of the head
of the instrument and supporting the length-
wise tension of the strings, independently of
the rim.

24.. 'T'he combination, with the neck of a
musical stringed instrument, of an extension,
attached to the neck and extending beyond
the head of the instrument, provided at its
rear end with an arm extending beyond and
above the head and supporting thelen gthwise
tension of the strings, independently of the
rim.

20. In a musical stringed instrument, the
combination with the neck thereof, of longi-
tudinally - movable rods projecting trans-
versely up through the neck and provided
with ends overlying the strings, means for
depressing the rods fo shorten the vibrating
lengths of the strings, rock-shafts arranged
longitudinally beneath the neck and provided
with crank - pins, a projection arranged on
each of the said rods in position to engage the
corresponding crank-pin when the rod is de-
pressed and rock the rock-shaft, and picker-
arms on said rock-shafts operating, when the
latter are rocked, to pick the strings.

26. In a musical stringed instrument, the
combination with a neck thereof, of longitu-
dinally-movable rods projecting transversely
up through the neck and provided with ends
overlying the strings, means for depressing
the rods to shorten the vibrating lengths of
the strings, rock-shafts arranged longitudi-
nally beneath the neck and provided with
crank-pins, two collars arranged on each of
the said rods and operating to engage the
corresponding crank-pin and rock the shaft
in opposite directions when the rod is de-
pressed and raised, and picker-arms on said
rock-shaftoperating, whenthelatterisrocked
to pick the strings.

>igned in presence of two witnesses.

GEORGE HOWLETT DAVIS.

Witnesses: |
JAS. . VORIS,
GEORGE BURRELL.
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