No. 763,877, | - _ PATENTED JUNE 28, 1904.
-. ~ W. H. GILMAN & J. P. TIRRELL.

AUTOMATIC MUSICAL INSTRUMENT.

APPLICATION FILED 8EPT. 12, 1903.

NO MODEL,

5 SHEETS—SHEET 1.

Ny
[

=2

=

=
_— L -
-

. -‘."--.
-l

o v

|
IE.

'1

d
T

1
)

bl

(]
.- nJlr
Al

|

AN

: I

. -

§ l|+l
1 B i

BRRHRN
nEn

- .

|
A

e |

1RL
It

ili
¥ 1

Wl

i
Wi

|

]:?512 2/

T PELE SRR M

I

!
A

)

TH
T
1Nl

U]
|

h.-I

Flil
i
T

SLALL

111
¢ N

il

TN
,uei.lnhiqi )
| T ¢

—— :
i —
4, e o e ] -
! [=raiy LT [
— e —— b —
Fhe e e —
A I
- I [ —
-
— e | i " —
— L] — =
—-—'.ri [ — —— o W :
# 'J - ol —
—-—-]'—... ~— -— -
- - ——— p—
- -
[ R —— -
-

Ty

\X/ﬂ:rl 255851
%Wl-«
R Rttt

THE NORRIS PETERS CO., PHOTO-LIT' =, WASHINGTON, D. &




No. 763,877.

NO MODEL.

14

PATENTED JUNE 28 1904.
W. H. GILMAN & J. P, TIRRELL.

AUTOMATIC MURSICAL INSTRUMENT,

APPLICATION FILED SEPT, 12, 1003, |
| EET 2.

0 SHEETS—8

'

tnesses:

R NN .
=k w§$~w<ﬁ o e
, ;éh\\\\ =4 UARERRICRARR LA, B l; —j::ﬁ- o
7 N 2 Hﬁ N
N\ *\
AN

I VeEntors.

l'-"-"h—-'!_-.._....---""

' ' . &
THE NORMIS PETERS CO.. PHOTO-LITHO., WASHINGTON. D




PATENTED JUNE 28, 1904,

W. H. GILMAN & J. P. TIRRELL.
- AUTOMATIC MUSICAL INSTRUMENT.

" No. 768,877.

APPLIOATION FILED SEPT. 12; 1903.

5 SEEETS—SHEET 3.

NO MODEL,

T

] A
L.t D 4 a
x.u

1 T s A

¢

b7\ bF-

%

LS u)@‘h’! u

.

 —~— Y

iy Mﬂ-

,

mp72

e/

-

(04

mxﬂ_
_
I
R

_

2 =

=




th Z yOf
03,877 PATENTED JUNE 28, 1904.

W H, GILMAN & §. P. TIRRELL.

AUTOMATIG MUSICAL INSTRUMENT.
APPLICATION FILED SEPT. 12, 1003,

NO MODEL. o
' 5 SHEETS—SHEET 4.
w - N®
N 7

' d
"\‘_ . e e — - — - ——— e --"'# ___________
| n ) | | - | L r-::-‘
0 AN ¢ N TThY O
N N\ EENANG.
| I \ \:E;
‘ : : 1|'.""'---.*.._.,3"?I"
: . | I \
—f ¥
| %\ — e R
- I" hhhhh T Il T
L - =5
: \l.\ _ . I
’ -':;-.'____ ;r ————— - :I‘ L-.
y 1y P !
! 1] - -
1y — e o e — T Tu i
\ e _ TN
W = RN YT
q\ e Bl iy
= 3= { ﬂ’ !;
i IE — ""-.._‘. ;![ ff
e = ‘77{_!,
S = = ~ iy I;h‘
W = T~
4 (714
) 3 Wy
al| = i
; = { ;H
L | — | AT |
i | . - M od N
3 = ln
AV o 00 — !{f!ﬁ
' 30 = .L*H“!‘ | '
| \l 1z B Q f, i/ .
:.I L \‘{ ! If .
—17 BN ?G

7
< 7%
46

! It -
'Y :
l"“‘ i} Ij“
¥i .
oy '_l

ey ! . e e s Y - . ; ‘
a\lq L h .-—_— _____ H
L’H - }ﬂ—--_—‘- )
{-:JL""' I o’

L

THE HGRRIS PETERS CQ., PH‘DTQ-UTHO.}"-‘{&SHIHGTEH“I. D. C:




No. 763,877. PATENTED JUNE 28, 1904.
- * W. H. GILMAN & I. P, TIRRELL.

AUTOMATIC MUSICAL INSTRUMENT.
- APPLIOATION FILED 8EPT, 12, 1903,

NO MODEL, - 5 SEEETS—SHEET 5.

gl ”u mﬁ*’ [Tl 74

S

AR AR

-
'

N, Seele— B !
!
1
i

A

o ML,

T I .
# -
,8 LT

_

[ Y T
TG 7 s
3 11T])

DS NORR!IS PETERS CO., PHOTO-LITHO!, WASHINGION, 0. C.




No. '7b3 8'?7

UNITED STATES

Patented June 28, 1904, |

PATENT OFFICE.

WILLARD H GILMA\T AND JACOB P. TIRRELL, OF BOSTO\T MASSACHU-
SETTS, SAID TIRRELL ASSIGNOR, BY MESNE ASSIGNMENTS, TO W. H.

(j_rANNETT, OF AUGUSTA, MAINE.

AUTOMATIC MUSICAL INSTRUMENT.

| SPECIFICATION forming part of Letters Patent No. 763,877, dated June 28, 1904.

Application filed September 12, 1903, Serial No, 172,031,

(No model.)

To wll whom it may concerw:

Be it known that we, WILLARD H. (XILMAN
and JacoB P. TIRRELL, of Boston, in the county
of Suffolkand State of M‘"LSS&ChUSettS, have in-
vented certain new and useful Improvements

1n Automatic Musical Instruments, of which
- the following is ‘a specification.

- Thisinventionrelates to mechanical musical

- instruments in which the sound-producing

IO

portion 1s provided Wlth strings, a. Iesonant
*body, and a neck.

It is the object of our invention to provide
a simple and efficient mechanism for operat-
ing the strings of a banjo or other like instru-
ment the StI'lIlC"S of which are vibrated by
pickers.

The invention consists in the improvements

- which we will now proceed to describe and
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claim.

Of the accompanying drawings, forming a
part of this specification, Figure 1 represents
a top plan view of an apparatus embodying
our invention. Kig. 2 represents a side ele-
vation of the same. Tig. 3 represents an end

elevation of a portion of the apparatus, the

neck of the banjo being shown in cross-sec-
t1on.
of Kig. 1_ Fig. 5 represents a view corre-

-sponding to Fig. 4 and showing certain por-
tions of the apparatus that are omitted in Fig.

4. Fig. 6 represents a section on line 6 6 of
Fig. 1. Fig. 7 represents a side elevation of
the portions of the apparatus shown in Fig. 6

The same reference characters indicate the
same parts in all the figures.

In the drawings, 10 represents a support-

ing bed or table, above which 1s supported on

suitable legs or standards 11 a stri inged mu-

sical instrument 12, which is preterably a
banjo, having the usual strings 13.

14 14 represent spring-depressing members

or fingers, which are located over the neck of

the instrument and are adapted to press the
strings into contact with the neck, the said
fingers being arranged in groups, with the
different groups at different distances from
the resonant body of the instrument. The
fingers are divided into rows, each row being

Kig. 4 represents a section on line 4 4

located over one of thestrings, the members of

each row being at different distances from the
body of the instrument, so that the depression
of each finger in a row gives the string a differ-
entoperative length. The fingers 14 are mount-
ed on links or rods 15, which extend through
orifices formed in the neck of the banjo, the ar-
rangement being such that when any r od 15 1s
moved endwise 1n one direction the finger sup-
ported by it 1s brought in contact with the cor-
responding string, and when the rod 1s moved
in the opposite direction the finger is raised to
release the string. Kach finger 1s normally
raised by means of a spring 16, there being «a
series of springs, one for each finger. Kach

spring 1s attached at one end to an arm or ear

17, affixed to the accompanying finger-rod 15,
and at 1ts upper end to a plate or flange 18,
ixed to the neck of the instrument.

19 19 represent the spring-vibrating mem-
bers or pickers, of which there are four in
this embodiment of our invention. Saidpick-
ers are preferably formed as the hooked outer
ends of rods 20, which are movable back and
forth in a substantially horizontal direction
over the resonant body of the instrument,
means being provided, as hereinafter de-
scribed, for reciprocating the pickers and for
raising them during parts of their recipro-
cating movements and depressing them dur-
ing other parts, so that each picker will move
in a direction across the accompanying string
while in contact therewith and will then move
back while raised above and out of contact
with the string.

All the string-operating members, includ-
ing the fingers 14 and pickers 19, are actuated
by an operating mechanism which includes a
single elongated cylinder 21, journaled In
bearings aflixed to the supporting-frame, and
a series of projections 22, supported by said
cylinder, said projections being arranged in
accordance with a predetermined plan to ac-
tuate the string-operating membersin the or-
der required to produce a given air or tune.
The projections 22 are preferably thin blocks
affixed to and raised above the surface of a
flexible sheet 23, which is adapted to be un-
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finger-operating rods 15.

wound from a delivery-spool 24 and wound
upon a corresponding accumulating-spool 25,

the sheet 23 passing over the cylinder 21 in
moving from one spool to the other, as clearly
indicated in Fig. 3. The said mechanism also
includes a

by side at 27 and having rolls 28 at their lower
ends, bearing upon the portion of the sheet 23
that is supported by the cylinder 21, and rolls
29 at their upper ends, bearing upon arms 30,

which are pivoted at 31 at their inner ends,
the outer end of each arm embracing one of
the finger-operating rods 15 and bema‘ adapted
to depress said rod when the arm 30 is swung
downwardly. Each arm 30 acts, through a
spring 31, on an arm 32, affixed 60 one of the
For convenience

- the arms 32 are connected with the arms 17,

20

3¢

Qs clearly shown in Figs. 3 and 6. . The finger-
ralsing springs 16 act, through the ArMS 32

springs 31, and plvoted Arms 30 to hold the
rolls 28 of the levers 26 yleldm(rly against the
traveling sheet 23. When a projection 22
comes under the roller 28, the latter is swung
outwardly and the upper end of the lever 26

including the roller 29, is swung downwardly,
thus depressmﬂ the arm 30-and causing a cor-
responding depressmn of the rod 15 and f finger
14, engaged with said arm. When the projec-

- tion 22 passes from under the roller 28, the
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parts assume their former position, the ﬁnﬂ*er
being raised by the spring 16. I have here
shown the arm 30 provided with an adjust-
able section or piece 34, having a sleeve or
collar 35, which embraces the arm 30 and is
attached thereto by a set-screw 36. The sec-
tion 34 has an inclined upper edge. By ad-
justing the section 34 lenﬂ'thque the helo‘ht
of the portion against which the roll 29 bears
may bevaried. Thls constitutes a convenient

provision for adjusting the parts of the finger-
operating mechanism- m settmo‘ up the ma-

chine.

That part of the operating mechamsm which

relates to the pickersincludes a series of levers

37, pivoted at 38 and having a roll 89 bearing
on the sheet 23, there bemcr four of these'
_levers one for each string, a series of four
‘rock

z-shatts 40, arranged substa,ntlally parallel
with the axis of the cyhnder 21 and extending
under the resonant body of the mstrument

said rock-shafts being journaled in fixed bear—
1ngs on the frame of the machine, connections
between sald rock-shaft and the levers 37,

whereby a movement of either lever ca,used
by a projection 22 will cause a corresponding
movement of the accompanying rock-shaft

springs 41, connected with the rock-shaft, as
presently descrlbed In stich manneras to move
the rock-shaft in the oppostte direction, thus
holding the levers 87 against the sheet 03 and
also holdmo‘ the pmkers normally at one ex-

treme of the1r movement, and connections be-
05 tween ther ock shatts and the plcker's whereby

a series of levers 26. one for each
finger-rod 15, said levers being pivoted side .

763,87

the rocking movements of the rock—shaftare‘ |

caused to reciprocate the pickers.

The connections between the levers 37 and

the rock-shafts comprise shorter arms 42, af-
fixed to the rock-shafts, and rods 43, connect-
Ing said shorter arms with the levers 37, as
best shown in Fig. 4. The connections be-
tween the rock-shafts and the picker-rods 20
comprise levers 44, pivoted at 45 and con-
nected at their upper ends with the rods 20,
and rods 46, connecting the lower ends of the
levers 44 with longer arms 47, affixed to the
rock-shafts. The springs 41, above referred
to, are each connected at one end with the
supporting-frame and at the other end with
one of the longer arms 47. |

It will be seen from the foregoing that the
passage ot a projection-22 under the roll 39 of
either lever 37 will cause a turning movement
of the accompanying rock -shaft 40 in one
direction, said movement being imparted
through the described connections to the cor-
respondmﬂ' picker-rod 20, the picker thereon
being moved across one of the strings.

48 represents a multiple eam—wheel which
is journaled on a fixed support beside one of
the picker-rods 20, there being a wheel 48 for

each picker-rod. The recesses formed by the

perimeter of the wheel 48 are arranged to en-
gage a pin 49 on the picker-rod When the lat-
ter is being moved by the passage of a pro-
jection 292 “under a lever 37, the rod being
therefore. raised, as mdlcated by dotted lmes
in Fig. 5, after it has picked the string and
held in a raised position until the forward
movement of the rod, caused by one of the
springs 41, carries the picker back over its
string, the picker being then allowed to drop

toa point slightly below the level of the string.
The wheel 48 is prevented from rotating in
one direction by a spring dog or-pawl 50, so

that when the picker-rod is making its re-
turn movement this movement is Gmded by
the uppermost cam on the-wheel 48, “the wheel
belng then stationary, the shape of the said

cam bemn* such as to hold the picker at an ele-

vated pomt until it has passed across the
string, the picker dropping when the pin 49
slidesoff from the guiding-cam. Each plcker

18 pressed downwardly by means of a spring

51, connecting the rod 20 with the lever 44.
The accumulatmﬂ*-spool 25 may beé rotated
by power applied in any suitable way, pref-
erably by a spring-motor.
It will be seen that the described mechan-
ism whereby a single cylinder supporting a
series of pm]ectlons 1s enabled to actuate all
the strmo'-()pemtmﬁ members of a banjo or
other like instrument constitutes an extremely
simple as well as eff ective and easﬂy-operated
apparatus. It isobvious that the projections
22 might be fixed to the periphery of the cyl-

inder 21 but we do not recommend such ar-
_rancrement because of the obvious advantage

L

afforded by the spools 24 and 25 in accommo-
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dating a large number of pI‘O_]BCtI()Il‘S on a sin-
ole sheet.

The cvlmder 91 is movable I‘Ltel .'ELHV to sep-
arate it from the levers 26, as indicated by
dotted linesin Kig. 3, the cylinder being moved
to this position whenever 1t i1s desired to in-
sert a sheet between the cylinder and the le-
vers at the commencement of the operation.

The journals 52 of the cylinder 21 are mov-
able m segmental slots 53 in the hangers or
brackets 54,supporting the cylinder21. 5555
are levers pivoted at 56 to said bracket and
having slots 57 1n thelr upper portions, which
receive the journals 52. When the levers 55
are moved to the dotted-line position shown
in Kig. 3, they force the cylinder 21 sidewise,
1ts journals passing to the opposite ends of
the segmental slots 53. The levers 55 may be
moved by links 58, connecting their lower
end portions with the hooked levers 59, which
secure the journals 60 of the spool 24 1n place

in the hangers or bearings 61, which support
the said spools

It will be observed that the levers 26 and
37, which receive motion from the projec-
tions 22, are arranged side by side in a row
or series, so that their rolls or terminals 28
and 39 are arranged in astraight rank, which
1s parallel with the axis of the cylinder 21.
All the said terminals therefore are adapted
to bear simultaneously on the cylinder or on
the sheet 23, supportecd thereby. This ar-
rangement enables a single actuating-sheet or
actuator, supported so asto present a straight
surface across its width, to actuate all the le-
vers required to Operate the fingers and pick-
ers of a banjo.

We do not limit 0u1‘selves to an actuating-
sheet or actuator supported by a cylinder, as
the sheet may be supported and caused to
present a stralght supporting-surface to the
lever-terminals by any other suitable means.
The actuating members with which the actu-
ator is provided (here shownas projections on
the surface of the actuator) may be of any
suitable form and construction adapted to se-
cure. the desired result—viz., to cause or per-
mit the displacement of the levers from the
position they occupy when resting on the plain
surface of the actuator.

We claim—

1. An apparatus of the character Spemﬁed
comprising a stringed musical instrument, a
series of string-operating members arranged
to act directly on the strings, a series of le-
vers, one for each of the string-operating mem-
bers, a corresponding series of arms pivotally
mounted adjacent said levers and extending
substantially parallel therewith, a moving ac-
tuator arranged to support the said levers si-
multaneously and having actuating members,
connections between the contiguous ends of
sald arms and said levers, means for return-
Ing sald arms and levers to a normal position,

=

and connections between S‘tld arms and the
string-operating members.

9. An apparatus ot the character described,

comprising a stringed musical nstrument, a

series of string-operating members arranged
to act directly on the strings, a series of le-
vers, one for each of the string-operating mem-
bers, a corresponding series of arms pivotally
mounted adjacent said levers and extending
substantially parallel therewith, a moving ac-
tuator arranged to support the said levers si-
multaneously and having actuating members,
connections between the contiguous ends ot
said arms and said levers, springs acting upon

said arms, whereby said levers are returned

to their normal positions, and connections be-

tween the said arms and the string-operating

members.

3. An apparatus of the character described
comprising a stringed musical Instrument,
string-operating fingers, rods supporting the
same, springs for normally raising the rodsand
fingers, a moving actuator having actuator
members, levers held by said springs against
the actuator and arranged to bemoved by said
actuating members, connections between the
levers and rods, and means for engaging said

levers, Whereby the extent of movement ot

said rods may be regulated.

4. An apparatus of the character described,
comprising a stringed musical instrument, a
series of pivoted levers, pickers pivotally
mounted upon said levers, springs extending
from said levers to sald pickers, means for
normally holding said levers in one position,
a moving actuator having actuating members,
actuating-levers arranged to be moved by said
members, and connections between the actu-
ating-levers and the pivoted levers, whereby
movement imparted to sald actuating-levers is
correspondingly imparted to the pickers.

5. In an apparatus of the character speci-
fied,a picker provided with a projection, means
for reciprocating the same, a cam-wheel ar-

ranged to cooperate with and be rotated by

said projection, and means for preventing
backward rotation of the cam-wheel.

6. In an apparatus of the character speci-
ecl, the combination of a cylinder, a flexible
sheet supported therebyand having actuating
projections on one side, means for moving the
sheet over the cylinder, levers arranged to be
actuated by the projections on the blocks,
string-operating members actuated by said le-
vers, and means for shifting said eylinder.

7. An apparatus of the character specified
comprising a stringed musical instrument,
string-operating fingers, rods supporting the
same, springs for normaily raising the rods,
actuating-levers adapted to operatesaid rods,
and means for engaging said levers, whereby
the extent of movement of said rods may be
regulated.

8. An apparatus of the character specified,
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4.
comprising a stringed musical instrument,
strmcr-operatmﬂ* ﬁncrers rods supporting the

same, springs for normally raising the rods,
pivoted levers connected to said rods and ac-

tuating-leversprovided with overhanging por-

tions bearmo' against said pivoted levers.
9. An apparatus of the character specified,
comprising a stringed musical instrument.

"strmﬂ'-operatma* fingers, rods supporting the

same, springs for normallv raising said rods,

. pwoted levers connected to said rods actua,t-

15

ing - levers provided with overhangmcr por-

tions bearing against said pivoted levers, and |

means for reo'ula,tmg the extent of movement
of said rods.

763,877

10. An appamtus of the character specified,
comprising a stringed musical instrument.
Strlnw-opera,tlnﬂ' ﬁnﬂ'ers, rods supporting the
same, springs for normally raising said rods,
pwoted levers connected to said rods, Weda*e-
shaped blocks adjustably mounted on said Te-
vers, and actuating-levers provided with over-
ha,nmno* portions bearmﬂ‘ againstsaid blocks.

In testlmonv whereof we have affixed our
signatures in presence of two witnesses.

WILLARD H. GILMAN.
JACOB P. TIRRELL.
Witnesses: -

C. F. Brown.
1. BATOHELDER._
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