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"UNITED STATES

PATENT OFFICE.

JOHN MCTAMMANY, OF WORCESTER, MASSACHUSETTS.

"AUTOMATIC MUSICAL INSTRUMENT.

| SPECIFIGATION forming} part_ of Letters Patent No. “_692,207, dated January 28, 19089.
- Application filed July 19, 1898, Rerial Nn. 686,352, (No mnde].] N |

To all whom Tt may concern:

Be it known that I, JOHN MCcTAMMANY, of
‘Worcester,in the State of Massachusetts, have
invented certam new and useful Imptove-

ments in Automatic Musical Instruments, of |
| ments of other different kinds.

which the following is a specification. |
This invention has relation to automatic
stringed musieal instruments—such as ban-
jos, g’uitars, mandolins,violins, &e.—in which
the strings are varied in effective or tone-pro-
ducing length by string-controllers and are

| sounded by pickers, the smd string-controllers

20

and pickers being automatically governed by

a selecting demce, whereby they are actuated

in groups or singly in a predetermined order

to produce a musical composition indicated.
‘upon the selecting deviee, although'in so far

as certain features of the invention go it re-
lates, broadly, to mechanical musical instru-
ments of other classes, in which each fone-

produeer gives fmth a note of a constant"

pitch., |
" There are numerous ob]ects to be attamed
by this present invention, among which may

be noted, first, to strenwbhen and increase in

volume the tone given forth by the strings

by the addition of auxiliary sound- pmducers,
which may be operated either in unison with |
the strings or else in such way as to produce

an accompamment or any other desirable

‘musical effect; second, to simplify the action

of the instru ment by pla,(,mﬂ' the pickers un-

der the control -of the string - controllers,

- whereby I am enabied to dhpense with a

35

large number of parts and to simplify the
selectmg apparatus;

crease the life of the strings, and likewise to

40

provide an improved mechanism for operat-
ing them, whereby I am able to. locate the

| plckers centmlly of- the instrument and to

pass the said mechanism through the body

- thereof, and, fourth, to provide certain other

45

50

Improvementb Wheleby the instruments are
operated more accurately,the actuating mech-
anism is simplified and rendered more hwhly
efficient, and the tones produced are more

“musical 1han heretofore.

To these ends the invention consists of the
improvements which I have fully illustrated
upon the drawings and shall now proceed to

third, to improve the
construction of the plekers, and thereby in-

" describe and claim, it being uudmstood that
‘while I haveshown myinvention as embodied
in an instrument with strings of variable
be embodied in mechanical musical msbru-

Reference is to be had to the above-men-

| tioned drawings, forming a part.of this speci-
fication, and to the letter‘: thereon, similarref-

erence chal acters indicating like parts or fea-
tures wherever they occur.

Referring to the drawings, Figure 1 repre-
sents -in front elevation a muswal ingstru-
ment embodying the invention. Fig. 2 rep-
resents a vertical section through the same.
Fig. 3 represents an enlarged vertical section
through the upper portion of the instrument.
Fig. 4 represents an enlarged horizontal sec-
tlon on the line 4 4 of Fig. 3. Fig. 5 repre-
sents a vertical section on the line 5 5 of Fig.
4. TFig. 6 represents a perspective view of

| the strmfr-cont.rollers and the means for op-

erating the same. Fig. 7 represents a front
elevation of the end of the rolls for receiving
the selector and the pnenmatic motor.

the line 8 8 of Fig. 7. Fig. 9 represents an
enlarged front view of the body of the in-
strument and the pickers. TFig. 10 represents
a section on line 10 10, Fig. 9. Fig. 11 rep-
resents an enlarged section through the pick-

-ers and their %Uppmt on the line 11 11 of Fig.
| 9. Figs. 12 and 13 represent perspeetwe

views ot a picker and its actuator.
Referring to the drawings, a indicates the

case of the.-,i.nstrument, which is divided into

three compartments a', a* and a® by two

horizontal partitions a! a°, of which the for-

mer constitutesasounding-board. A vertical
transversely-arranged partition a° is placed

‘in the compartment o' to serve as a support
fortheinstrument to be automatically played

Fig.
8 represents a section through the motor on

‘piteh, yet some of the features thereof may 55

60

8o

90

and the actuating mechanism therefor, the

compartment a° receiving the bellows and the
- foot-pedals, and the compartment ¢* forming

The front of the upper

8 main wind-chest.

portion of the casing is glazed to reveal the
instrument and is ornamented to suit the par-
ticular taste of the user or purchaser.

As previously indicated, any stringed in-

may be _employed but I_ have

strument
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100




IO

20

_30

35

40

2

692,207

thought best toillustrate the invention as be- | tube, while the rear actuators are connected

ing utilized in connection with a guitar 0, se-
cured to the vertical support by metal brack-
ets and having a fretted neck b and four
strings 0° whose effective or tone-producing
length may be varied by pressing them against
the frets. Auy number of strings of variable
piteh may be nsed; butI have found that four
are sufficient for all general purposes.

Each of the strings is depressed against the
frets by a series of string-controllers consist-
ing of fingers or trackers ¢, passed through
apertures in the neck 6'and having enlarged
string-engaging heads or ends. The fourcon-
trollers for each fret are arranged in a trans-
verse row, there being as many in each lon-
gitudinal row as there are frets. These con-

‘trollers are operated pneumatically and con-

trol the pickers, which I shall subsequently
describe. 'T'he mechanism for actuating the
controllers and the selectors is also pneu-
matic and receives itsinitial power manually,
The suction-bellows d communicates with
the main wind-chest through the duct d’ and
depends from the partition a’, having the sta-
tionary board d? and the movable boards d? d?,
the latter and that at a® being valved. The
boards d° d* are normally held apart by a

“V-spring d° while the board d*is held shut

by a similar spring df secured to a bracket d’.

The pedald®, which is hinged to the bottom
of the casing in an ineclined position to re-
ceive the feet of the operator, is cunnected
with the upper end of the board d* by a cord
d’, passing over a pulleyd“in the bracket d'.

The motors or pneumatic actuators for the
string-controllers are supported in a frame
attached to the front of the partition, said
frame consisting of two pairs of parallel ver-
tical strips ¢ e ¢’ ¢’ on each side of the neck,
secured to suitable cross-bars ¢® ¢* and for-
wardly-projecting carrier-bars et ¢°.

As the spaces between the frets aresosmall
Lthe actuators are arranged two on both sides

of the neck, onein front of the other, the for-

- ward ones being attached to the frame-bars

50

55

6o

e’ ¢, while those in the rear are secured to
the bars ¢ e. Hach actuator 1 is a small suc-
tion bellows or motor, and its movable board
1§ provided with a finger f', having two ap-
ertures f* f?to receive two of the trackers cc,
the fingers of the two pairs of actuators pro-
jecting toward the neck. The controllers for
the inner strings b*are wedged tightly in the
apertures f* in the fingers ' of the front ac-
tuators by india-rubber or other washers,
while the two outer controllers are similarly
wedged in the apertures /° of the rear actua-
tors, the outer controllers passing loosely
through the apertures /3 of the front actua-
tors, and theinner controllers passing loosely
through the apertures f* of the actuators at
the rear.

The front actuators are separately connect-
ed by rubber or other tubes g with a valve-

in a similar way by tubes ¢° with a valve-
casing ¢°. These two casings are connected
by duets g* ¢° with the main wind-chest, so
that a partial vacuum is maintained therein,
therebeinga valve g®interposed between each
tube ¢ and the duet g* and each tube ¢°* and
the duct ¢°, so that the actuators are nor-
mally cut off from the wind-chest.

The selector which governs the passage of
air from the actuators to the main wind-chest
consists of an elongated flexible sheet A of
suitable material wound upon the roll A" and
adapted to be drawn therefrom by the wind-
ing-roll 2%, which has a large gear h? inter-
meshing with and driven by a pinion 2! on the
shaft /° of the wind-motor A5, (See Figs. 7
and 8.) The motor consists of a easing hav-
ing a suitable wind-wheel /", wind entering
the open duet A°®in the casing and passing
through the escape duct or orifice A° to the
main wind-chest, although any approved type
of pneumatic motor may be employed in its
stead.

The sheet /v is provided with a plurality of
rows of elongated slots (not shown) equal in
number to the total number of the actuators
and is drawn past a channel-board 7, having
a channel? foreach row. The channelscom-
municate alternately with the valve-casings,
so that each time a slot in the selector regis-
ters with a channel it permits a movement of
the valve ¢° which corresponds thereto and
allows air to be sucked through the tube g or ¢?
for the operation of the actuator and a conse-
quent depression of thestring by a controller.
Hence by properly forming the slots in the
selector in accordance with a predetermined
plan the controllers may be actuated in
groups or singly to depress the strings just
as a performer would in plaving upon that
particualar instrument.

Before proceeding to describe the pickers
for sounding the strings, as an explanation
thereof would logically follow a description
of the controllers and their actuators, I will
describe the means which I have invented for
augmenting and filling out the tone and vol-
ume of sound produced by the strings as the
sald means intervenes between the actuators
and the picker-operating devices.

As has been previously suggested herein,
the tone produced by a stringed instrument
when operated automaticallyis frequently, if
not always, flat and thin, and hence it is
greatly desirable to increase the volume of

sound and render the tones round and full.

It is likewise desirable at times to produce a
harmonic or other effect or to provide mech-
anism for playing an accompaniment for the
air being produced by the strings. Conse-
quently I employ a set of reeds and control
them by the actuators. A reed-board %, hav-
ing two vertical rows of reeds k', is secured
to the partition ¢, there being an aperture «”

casing¢’, having a separate chamber for each | in the partition in the rear of each reed lead-
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ing into an auxiliary wind-chest /, secured to
the rear of said partition and oonneeted by a
tube or air-duet /' with the main wind-chest,
whereby a partial vacuum is mamtamed

therein.

The mutes %? are hmcred inside the auxil-
1arywmd-ohestand are heldyleldmﬂ'ly against

‘the partition a° to normally close the aper-

tures o’ and render the reeds inoperative by
springs k% 'The trackers cof the controllers
extend loosely through the reed-board and
the partition and abut against the ends of

the mutes, which are erranged in groups of

20

30

fours to correspond with the four controllers
and actuators at each fret, the ends of the

trackers being offset, as shown at c?, for that
anh tlme, therefore, that a string
is pressed against a fret a mute is moved to |

the reed being (,a,used by the air rushing into |
the wmd ohest to fill the pa,rtlal vacuum

purpose.

permit a eorreslgz;orufh1:1'rr reed to sound in uni-

"son therewith,and the reed continuesto sound

until the strmn- is released, the sounding of

therein.
As the controllers just deserlbed are em-

ployed only when a string 18 depressed and

as the strings are Sounded frequently when
entirely open, it is necessary to provide for

sounding reeds for the open strings, and I

therefore employ four more actuators & than

_there are string-controllers and an equal |
" number of mutes k% and their reeds and con-

- nect the actuators with the mutes by track-

35

- 40

ers 8, there being four additional channels
in the channel-boards eonnected with the ac-
tuators by additional wind ducts or tubes.

The pickers are governed by the mutes, and

consequently by the string controllers and ac-
tuators. They are shown in detail -in Figs.
11, 12, and ‘13 and are mounted on a hollow

| shaft supported at its ends in the forwardly-

50

55

60

‘the inner face of the back thercof.
bracket is in the hole in the belly of the

projecting armsm’ of a bracket m?, placed in |

the belly of the instrument and secured to
The

|

guitar, and theshaft,whichissecuredin place

,by serews m?, is in the plane of the strings,
through

being prowded with apertures m?, t
which the strings pass and which are large
enough to permit. the strings to vibrate with-

outto uehmﬂ' The pickers are ratchet-wheels

n, having hubs n', and are held against axjal

movement by pms mS, passed thlourrh the !

shaftt m. They are provided on the face
nearest the string with a series of string-en-

caging teeth n* equa,l in number to the

ratchet-teeth, each tooth being in the shape |

of a sector of a circle whose ,angle is ninety
degrees, with the convex edge 7° in iront.
When the picker is rotated with a step-by-

step movement, the picker-tooth impinges

upon a string which rolls upon the convex
edge until the tooth travels far enough for

the string to drop off from its apex or pomt

Whereupon it vibrates, the picker pausingat |

pawl-carriers 1%, the latter being
-on the hubsn/ and the pawls being held yield-

2

the string and does not 1mpede its free vibr a-
tion.

The pickers are rotated step by step by‘*

pawls n?, pivoted upon the crank-arms or
journaled

ingly in enga,ﬂ'ement with the ra,tohet teeth
of the pickers by springs n°. =~

Links ', projecting through apeltures
in the back of the guitar, oonneot the pawl-

carriers with the arms of bell-eranks »8, ful-

75

crumed on a bracketn®, extending 1ea,rwa,rdly :

from the upright partition af, and similar links
n!® conneet the other arms of the bell-cranks
with the arms of similar bell-cranks n!!t n'%,

30

fulerumed in the ends of a T-shaped braeket |

n33, the last- mentioned bell- cranks being ar-

ranged in the corners of a square—-—-tha.t is,
‘two pairs, one pair above the other.

The bell-ecranksn!' n'? are respectively con-
nected with the moveble boards of four pneu-

matic actuators o o/, similarly arranged and

supported upon the back of the aumhary'

wind-chest. These actuators communicate
| with the last-mentioned wind-chest, the ducts
o® thereinto being normally closed by valves
0°. There are four bars o! ¢° in the wind-
chest, two on each side of the neck of the gui-
tar, the bars of each pairhaving at their ends

| levers o°, pivoted in a bracket 07 and each bar

has a pin 0%, projecting through a duet or
orifice 0® and bearing against the valve o
therefor. All of the mutes corresponding to
each string have screws or projections o° bear-
ing agemst oneof the bars, so that each time

Q0

100

a string isdepressed at any fret the controller

operates a mute and the valve o%is opened to
permit the operation of a picker- -actuator, and
the picker for that particular string is op-
‘erated to simultaneously impart a vibration

thereto and cause it to give forth a musmal

sound.

- The ‘four movable bars eorreepond to the
fom strmgs and. are depressed as their re-

105

110

speetive strings are engaged by the control-

lers, whereby, a,lthoucrh the said strings may
be forced against any one of the frets, the COor-

responding pickers are simultaneously actu-

| ated. Iterm the devices or parts between the
strin g-controllers and the pickers ‘‘interven-

Iing meohamsm” or ‘‘power - transmitting
meohamsm” for obvious reasons. |

- Springso®hold theswinging bars ot 08 yield-
ingly against the pr O]ectlons 0° on the mutes,

whereby they are alternately returned to po-

smon after being operated.
By the oonstruouon and. arranﬂements of

parts as hereinbefore described I have been

able to secure a number of important results.

115

120

125

First, the quality of tone produced by the in-

- etrument is superior to that of any .other of

the same class, and the volume of sound 1is

; greatly aUUmented the sounding of the strings

and reeds in unison or in harmony producmg

a most pleasing effect; second, the selector or

I30

.~ a point in lts rotatlon where the tooth frees i tune-sheet is ﬂ'reatly mmpllﬁed and is more '
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easily prepared, for by reason of the pickers | lers, pickers, and operative connections be-

being operated by the string -actuators or
string-controllers I do not need to form slots |
thelem to govern the action of the said plek-
ers, and much laborious work and effort is
thereby obviated and rendered unnecessary;
third, the provision of a secondary pneumatic
action governed or controlled by the string-
controllers and theiractuators enables a very
compact arrangement of the parts; and a sim-
plification of the mechanism; fourth, the ad-
dition or substitution of bellows a wind- -mo-
tor controlled thereby, and a pedal provides
for the instrument being placed in private
houses where an electrical current cannot be
obtained; fifth, thelife of the stringsisgreatly
lentrthened as they are not enﬂ'&ﬂ'ed by the
plckers vwlently, but are allowed to roll up
on the curved inclined sides of the picker-
teeth; sixth, the picker mechanism is gr eatly
Slmphﬁed and reduced in size, Wheleby it is
rendered inconspicuous and occupies but lit-
tle space, and, moreover, by being attached
to the rear wall of the instrmnent and being
arranged in the hole in the latter it does not
affect the sound produced by the vibration
of the strings, and, seventh, the instrument
1s rendered more satisfactoryin operation and
is enhanced in value.

Having thus explained the nature of my in-
vention and described a way of constructing
and using the same, although without havmﬂ'
attempted to set; forth all Lhe formsin whlch
it may be embodied or all the modes of its use,
I declare that what I elaim is—

1. An automatic stringed musical instra-
ment having controllers for varying the pitch
of said strings, a set of reeds and their valves,
and intervening mechanism between said con-
trollers and valve-reeds.

2. An automalic stringed musical instru-
ment having controllers for varying the pitch
of said strings, a set of reeds and their valves,
intervening mechanism between said control-
lers and Valve reeds, and a selector for gov-
erning the action of the controllers and ‘%El,ld
1nterven1nﬁ' mechanism. |

3. An automatic stringed musical instru-
ment having controllers for varying the pitch
of said strings, a set of reeds and valves, ac-
tuators for said valves, and devices oovemed
by said controllers for picking the Stl ings.

4. An automatic stringed musical instru-
ment having string-eontrollers forvarying the
piteh of said strings, a set of reeds and valves,
pneumatic actuators for said controllers and
valves, pickers for the strings, pneumatic ac-
tuators for the pickers, and a single selector
for governing all the said pneumatic actua-
tors simultaneously.

5. A stringed musical instrument having
string-controllers, and pickers governed by
the said string-controllers. |

6. A stringed musical instrument having

tween the acbuators and the pickers.

7. A mausical stringed instrument having
string - controllers, pneumatlc actuators for
said eontrollers, and pickers governed by said
actuators. |

8. A stringed musical instrument having
string - controllers, pneumatic actuators for
sald controllers, pickers, pneumatic actuators
for said pickers, and operative connections
between said actuators.

9. A stringed musical instrument having
string-controllers, actuators for said control-
lers, pickers, actuators for said pickers con-
nected to the first said actuators, and a se-
lector for the first said actuators.

A stringed musical instrument having
stllnn' controllers arranged in rows equal in
nu mber tothestrings,a pleker foreach string
and meansgoverned by any controllerin eaeh
row, for operating the picker for the string
varied in piteh by the last said controller.

11. A stringed musical instrument having
string-controllers arranged in rows cqual in
number tothe strings,a picker foreach string,
an actuator for each picker, and means op-
erated by any controller in each row, for gov-
erning a picker-actuator for the strmﬂ‘vmled_
1n pit(,h by the last said controller.

A stringed musical instrument having
stunn-contmllers pneumatic actuators for
said contl ollers, plekel s, pneumatic actuators
for thesaid pickers, and a movable device for
operating said picker-actuator, each device
being operated by any of the controller-actu-
ators for a single string.

13. A ﬂ‘UIt&I or similar stringed instrument
having the usual hole in its belly, and having
a support mounted within the body, a p1u~
rality of strings outside said body, a series of
pickers on said support, automatic devices
extending through said hole for picking the
strings whereby said usual hole ig utilized to
properly locate said devices, and means ex-
tending through the back of said instrument
for actuating the said pickers.

14. A strlnn’ed musical instrament having
a hollow body with an elongated neck, ashatt

| supported on the back of said body, a series
sald shaft,.

of rotary pickers journaled on

and means extending through the sald body,

for actuating the plckels

© 15, The GOI’I]blIld.th[l with a string, of a ro-
tary picker having sector-shaped laterally-

projecting teeth.

16. The combination with a string, of a ro-
tary picker having sector-shaped laterally-
projecting teeth, and means for imparting an
intermittent step-by-step movement to said
picker.

17. The combination with a string, of a ro-
tary picker having laterally-projecting teeth

and also having a hub, a pawl for rotating

sald picker, and a pawl-carrier journaled on

65 string-controllers, actuators for said control- | the hub of the picker.
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18. A musicalinstru menthavmn‘a plurahty :
of strings, and rotary toothed pickersforsaid
strings, said pickers rotating aboutan axis at

a rlght anﬂ'le to said strmﬂ's and hzwmo‘ cam-
shaped teeth -

19. Amumcalmsmumenthavmﬂ a,plurahty I

of strings, rotary toothed. pwkers for said
stlmﬂ*s smd plckers rotatlnﬂ' about an axis

D -

nransverse to smd stllngs, and a bearing for
said pickers through which the strings pass. 1o

In testlmony whereof I have a,fﬁ:{ed my mg-
natu re in presence of two witnesses.

JOHN MOTAMMANY

W.1tnesses: |
- MARCUS B. MAYy,
P. W. PEZZETTI.
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