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UNITED STATES PATENT OTFFICE.

FREDERICK ROOT GOOLMA\T OF BINGHAMTON, NEW YORK.

VIETALLOPHONE.

No. '785,2178.

Specification of Lett_ers Patent.
Application filed January 29, 1904, . Serial No, 191,102,

Patented July 25, 1905.

To all whom it may concern:

Be it knownthat 1, FrREDERICK RooT (00L-
MAN, a citizen of the United States, and a resi-
dent of Binghamton, in the county of Broome
and State of New York, have invented a new
and Improved Metall()phone of which the fol-
lowing isa full, clear, and exact description.

The purpose of the invention is to provide
a, metallophone or an instrument in which the
sound-producing devices consist of metal scale-
bars operated upon by hammers and to so con-
struct the instrument that the hammers will

be pneumatically controlled and the pneumatic

devices brought into action by connection with
a sulftable electric motor and to provide means
for automatically starting the motor when a
coin of predetermined dimensions is dropped

into the instrument and for automatically stop-

ping the instrument when the end of a piece
of music or its repeat 1s reached.

A further purpose of the invention 1s te so
construct an instrument of the above-named
character that it will be simple, durable, and
reliable and so that pertorated ribbons or rolls
of paper or like material will represent the
musical composition to be rendered, which
rolls or ribbons can be convenlently and ex-
peditiously changed or removed from the in-
strument whenever desired.

The invention consists in the novel construc-
tion and combm“l,mon of the several parts, as
will be hereinafter fully set forth, and pomted
out in the claims.

Reterence 1s to be had to the accompanying
drawings, forming a part of this specification,
1n whlch similar characters of reference indi-
cate corresponding parts in all the figures.

Figure 1 is a rear elevation of ,the Instru-
ment, the back having been removed. Fig. 2
1s a central vertical section taken practically
on theline 22 of Fig. 1. Iig. 3isanenlarged
transverse vertical section taken -practically
on the line 3 3 of Fig. 1, illustrating the coin-
operated mechanism for starting the motor,
the parts -being 1n normal position, also show-

ing the bellows connections for restoring

the mechanism to 1ts normal position after it
has been tripped and the motor operated for
a predetermined length of time, and likewise

1llustrating the- equahzmw—bellows which is

shown in side elevation. Fig. 4 1s a trans-
verse section taken practically on the same
line as the section shown in Fig. 3, the equal-
izing-bellows being omitted and the coin-op-
erated mechanism being shown in operating
position. Fig. 5 is a detail plan view of the

coin-slide.
operated mechanism also shown in Figs. 3 and

Fig. 6 is a plan view of the coin-

4, which coin-operated mechanism is adapted
to receive a coin from the slide shown in Fig.
5.the said coin-operated mechanism being like-
wise adapted to make and break the circult in
which the motor islocated. Fig. 7 isa trans-
verse section taken practically on the line 77
of Fig. 6. Fig. 8 isan enlarged longitudinal
section through one of the pneumatic devices
for operating a hammer and which carries the
hammer, the said figure illustrating the parts
of the device in their normal position. Fig.
9 is a view corresponding to the construction

shown in Fig. 8, the parts belng 1n operating

position. Fig. 10 is a rear elevation of the
parts shown 1n Frgs. 8 and 9, the rear or box
section having been removed from the front
or bellows section. Kig. 11 isa sectional side
elevation of the pumping device on the line
11 11 in Fig. 1. Fige. 12 1s a vertical section
taken practically on the lines 12 12 of Fig. 11.
Fig. 13 is a horizontal section taken practi-
cally on the line 13 13 of Kig. 1, showing the
apertured bridge in plan view. Fig. 141sa
sectional side elevation of one of the reels
upon which is to be wound the musie or per-
forated ribbons before such a ribbon or music
is removed from the instrument; and FKig. 15
1s a diagrammatic view of the main portions
of theinstrument, illustrating their operation.

The casing A of the machine may be of any
desired shape. Asshown in Fig. 2,1t 1s pro-
vided with a horizontal partition 10 and a re-
movable back 11, the partition 10 dividing the |
casing into an upper maln chamber ¢ and a
lower chamber, which 1s subdivided into three
parts ¢, «’, and ¢’ by suitable upright parti-
tions 10>. The upper front portion of the
casing A is preferably given an upward and
rearward inclination from a point near 1ts
center, and at the sald upper inclined front
portion of the casing A a door 12 is located,
extending, preferably, from end to end of the
casing. The said door is usually hinged to
open upward and is provided with a trans-
parent panel 13, which renders visible a sound-
ing-board 14, located within the upper cham-
ber ¢ and having a corresponding inclination
to the front upper portion of the casing, as
is shown best in Fig. 2. - Upon the front of
this sounding-board 14 any desired number
of metal bars 15 are located, of varying size,

each bar representing a given note 1n a mu-
sical scale, and these bars may be arranged
in one or in a number of octaves, as may be
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desired.
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1s supported by brackets 16 at its back, ex-
tending downward to an engagement with a
cross-bar 17, attached to the ends of the said
upper compartment ¢ of the casing at its front
lower portion, or the said cross-bar may be
otherwise supported, if found desirable.

An air-duct or vacuum-chamber B is con-
structed at the hottom front portion of the
sounding -board 14, extending from end to
end of the board, and this vacuum-chamber
or air-duct B is closed at its ends, but is pro-
vided at its front portion with a number of
apertures 18, corresponding in location and
in number to the location and number of the
music plates or bars 15, and each of these ap-
ertures 18 1n the air-ductor vacuum-chamber
B is placed in communication with a pnen-
matic device C.. (Shown in position in Fig.
2 and in detall in Figs. 8, 9, and 10.) Each
of these pneumatic devices Cis adapted to
carry a hammer to be hereinafter described,
the hammers being adapted to strike the mu-
sic bars or plates 15 from the front. These
pneumatic striking devices C are supported

upon the lower cross-bar 17 and are attached

In any suitable or approved manner to the
front of the air-duct or vacuum-chamber B.
Preferably a cap-block 19 is located at the
rear ot the vacuum-chamber or air-duct B,
being located near the right-hand end viewaod
from the back, as is shown hest in Fig. 1, and
a second cap-block 20 is located at the rear
central portion of the said duct or chamber
B in communication therewith, as is shown
in dotted lines in Fig. 1, while near the left-
hand end of the said air-duct or vacnum-cham-
ber Ban equalizing-bellows D’ of any suit-
able construction is connected by means of a
suitable tube 21, which bellows is shown in
Figs. 1 and 3, and the said equalizing-bellows
1s provided with the usual spring-controlled

~outlet-valve 22 at its rear for the escape of a

superabundance of air when necessary. The
members of the bellows are normally held sepa-
rated by means of properly-located Springs 3.
A vacuum is created in the said air-duect or
chamber B through the medium of a pump D.
(Shown in position in Fig. 1 and in detail in
Figs. 11 and 12.) This pump consists of s

frame of any suitable shape attached in any

desired manner to the partition 10, being ]o-
cated within the upper chamber z. Usually
the frame of the pump is constructed as shown
in Kig. 11, in which it comprises a lower mem-
ber 24 and side members 25, the side mem-
bers being connected by an upper bellows-
pump 26 and the side and bottom members
by lower bellows-pumps 27 and 28. Under
this construction the bellows 26, 27, and ©8
are triangularly arranged with reference to
each other. The bellows 28 is connected by
a pipe 29 with one portion of the cap-block
19, while the bellows 27 is connected with an-
other portion of the same cap-block by means

Ordinarily the sounding-board 14 |

of a pipe 30. The upper bellows 26 through
the medium of a pipe 81is connected with the
centrally-located cap-blocl 20.

A shatt 32, journaled in suitable bearings
33, extends centrally within the frame of the
pump device D, as isshown in Fig. 12. At the
outer end of this shaft 32 a large pulley 34 is
secured, and a smaller pulley 35 is attached
tothe inner end of the saidshatt. The smaller
pulley 35 is provided with an eccentrically-
located wrist-pin 36, and this wrist-pin piv-
otally carries an upwardly-extending block
37, which is shown of rectangular construc-
tion, but may be of other desired shape.
This block is held in the position shown and
described while the bellows-pumps are acting
and while the shaft 82 is revolving by means
of links 38 and 39, the link 88 being horizon-
tally located and pivoted to the upper side
portion of the block 37, while the link 39 is
vertically disposed and is pivoted to the outer
encl of the link 38 and to the stationary por-
tion of the bellows-pump 28, as is shown best
in Kig. 11.

Stems 40 extend inward from the movable
portions of the bellows-pumps 26, 27, and 28,
and these stems 40 are pivoted to the block 37
by means of wrist-pins 41 or suitable pivot-
pins, which are arranged eccentrically with
respect to the wrist-pin 36, pivoting the block
37 on the smaller pulley 35, so that while the N
block 37 during the revolution of the shaft
32 occuples practically an upright position it
has suflicient reciprocating movement to op-
erate the various movable sectionsof the hel-
lows-pumps,operating simultaneously the two
lower bellows-pumps 27 and 28 and next the
upper bellows-pump 26. In this manner a
racuum 1s obtained in the vacuum-boxor air-
duct B. ' |

A driving-belt 42 is carried over the larger
pulley 34 and downward through the partition
10 ot the casing A into the lower compart-
ment ¢’. This driving-belt 42 is likewise car-
ried over a driving-pulley 43, attached to the
drive-shaft of preferably an electric motor
44, located also in the said lower compart-
ment ¢”. The belt 42 is kept automatically
tightened by a device, which is shown in Figs.
L and 2, consisting of a grooved pulley 45,
which engages with a strand of the said belt,
the pulley being mounted upon the horizontal
member of an arm 46, which arm at its upper
end is pivoted upon an extension 47 from the
lower part of the partition 10 or from any
other suitable support. The pulley 45 is held
In engagement with the belt 42 by means of a
spring 48, at one end having bearing against
the arm 46 in direction of the belt 42, the
other end of the spring being attached to any
suitable support.

The pneumatic devices C, adapted to act to
produce a musical sound, are of like construc-
tion, each being preferably made as is shown
1n Figs. 8, 9, and 10. These devices consist,
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primarily, of a bellows-section ¢ and a box-

section ¢, secured to the rear face of the bel-

lows-section 1n any desired and air-tight man-

ner, and the box-section ¢ extends usually

above and below the said bellows-section .
At the front upper portion of the bellows-

section ¢ of a pneumatm striking or operat-

ing device C a block 49 is preferably secured
in any suitable or approved manner, and an
upwardly-extending stem 50 is attached to
this block, terminating at its upper end in a
hammer 51, wherewith to strike the musical
bar or plate 15 to which the hammer may be
assigned. The bellows-section ¢ is normally
held 1n an open position by means of a spring
52, usually attached at one end to the lower
portion of the block 49, the said spring ex-
tending down .below the bottom of the bel-
lows-section, where 1t is provided with a coil
53 and is then carried to an eno‘aﬂ'ement with
the lower portion of the box-section ¢’ of the
sald pneumatic striking device.

In what may be termed the ‘“rear board ”
of the bellows-section ¢, at the upper portion
of said board, a passage 54 is horizontally pro-
duced, being in communication with the at-
mosphere within the box-casing, and the pas-

sage 54, which extends through from an outer

side of the rear board 58, connects with a

~transverse passage 55, extending from the

rear face of the said board, as is shown in Figs.

8 and 9. DBelow the said connected passages

54 and 55 a lower transverse passage 56 is
produced, extending through the said rear
board 58, having communication with the
space within the bellows cloth or material of
the device. A diaphragm 57, of a flexible ma-
terial, fabric being preferably used, 1s secured
to the rear face of the rear board 58 of the
bellows-section ¢, being attached at its top,
bottom, and side edcres to the said board by
clue, cement, or an equwalent material, and
the said dlaphracrm 57 is rendered more or
less full in its construction and embraces or
1ncloses the combined passages 55 and 54 and
the through-passage 56.

A cut-off C' 1s adapted to control the upper
diaphragm 57. This cut-off usually consists
of a plate more or less angular extending

longitudinally of the back board 58 of the

bellows section ¢ at 1ts rear, and at the upper
end of the said cut-off a forwardlv extending
flange 60 1s formed, adapted to engage with
the upper dmphraﬂrm 57 at a point about
centrally between the connected passages 54
and 55 and the lower through-passage 56.

The cut-off C' is pivoted at or- about 1ts cen-

ter through the medium of a pin 59, usually

passed thf'ouc"rh the cut-off and secured in the
back board 58 and a guide-pin 61 is pro-

vided for the lower end of the cut- off, which

lower end of the cut-off has free movement
on the said guide-pin. The cut-off C' car-
ries a valve 62 at its forward face below its

pivot 59, and this valve in the normal posi- |

I Kig. 8, and in such position of the cut-off

tion of the cut-off C' closes the rear end of a
preferably elastic tube 63, inserted in a sec-
ond through-passage 64 in the back board
58, being 1n communication with the space
between the bellows. cloth or material. A
spring 65 normally tends to hold the cut-off
(' in its normal position, which is shown in

the upper diaphragm 57 i1s in such position
that communication is freely established be-
tween the passages 54, 55, and 56. This
spring 65 1s usually secured to the guide-pin
61 and is in the shape of a bow-spring ex--
tending in an upwardly direction, having its
upper portion over the valve 62, and at the
lower end of the said cut-off C’ an outwardly-

extending horizontal flange 66 is formed.
At the lower portion of the back board 58
of the bellows-section ¢ a vertical or longi-
tudinal chamber 67 is produced having an
extended longitudinal opening 68, which is
carried throun‘h the rear face of the said
back board, as 18 shown in Figs. 8 and 9.
This opening 68 is entirely. closed by a flexi-
ble diaphragm 69, having sufficient slack to
be pressed forward within the said opening
68 and into the chamber 67, which position
1s the normal position of the diaphragm.

A block 70 is secured to the rear or outer
face of the diaphragm 69, where it 1s carried
over the opening 68 for the chamber 67.
This block 70 is provided with a central stem

71, having a shank 72 attached thereto and

to the lower flange 66 of the cut-off (¥, so
that the movement of the diaphragm 69 and
attached block 20 controls the movement of
the cut-off C'. A small vent-opening 73 is
made in the said back board 58 of the bellows-
section ¢ of the pneumatic device C near the
lower end of the chamber 67, communicating
with the said chamber and extendmﬂ' throu o‘h
the rear face of the said back board and at
the bottom of the said chamber 67 in the

- back board 58 another passage 74 1s formed,

which likewise extends out through the back
or rear face of the said back board 58.

The box-section ¢ of each of the pneumatic
striking devices C is provided with a long
longitudinal or vertical chamber 75, which
extends from a point near its bottom to a.
point near its top. This chamber 75, while -
1t does not extend out through the rear face
of the box-section ¢, does extend through its
forward section, and the said chamber 75 is
of such length as to embrace or include all of

the diaphragm, valve, and cut-off mechanisms

which have been described in connection with
the bellows-section ¢, as i1s clearly ShOWIl n
Figs. 8 and 9. |

At the upper portion of the box-section ¢
an angular passage 76 1s formed, and this pas-
sage 1s in direct communication with one of
the forward openings 18 in the vacuum or air-
box B, as is shown in Fig. 2. Below the said
main chamber 75 in the box-section ¢ a hori-




<k

zontal or transverse passage 77 is formed, ex-
tending through from front to rear, and this
passage 77 is in direct communication with
the lower passage 74 in the bellows-section c.

A flexible tube 78, which may be called a

" connecting-tube” and which is preferably
of a flexible material, such as rubber, has one
of its ends introduced into the said passage
77, and each of the pneumatic striking de-
vices Cis provided withsuch a tube 78. These
tubes 78 all lead to a bridge I, which is lo-
cated at the central portion of the upper
chamber ¢ of the casing A, located some dis-
tance from the back of the sounding-board
14, as 1s best shown in Fig. 2; but this bridee
1s shown 1n detaill in Fig. 13, and it is provided
with a series of apertures or openings 83, ex-
tending from 1ts top a predetermined distance
in a downward direction. Xach of the said
apertures or openings 83, which are vertical,
is 1n direct communication with correspond-
1ng horizontal or transverse openings or ap-
ertures 84, which extend out to the rear longi-
tudinal edge of the bridge, as is shown in
Figs. 2 and 13. In each of the vertical open-
ings or apertures S3 the rear end of a con-
necting-tube 78 is introduced in an air-tight
manner. This bridge If is adjustably secured
In a frame 81, which is supported above the
partition 10 in an inclined position by means
of brackets 80, the inclination of the frame 81
corresponding to the inclination of the sound-
ing-board 14, as is shown in Fig. 2. This
frame 81 consists of a front board or member
b, in which a transverse slot 82 is made. side
members /', a top member 4°, a bottom mem-
ber /%, the top and bottom members extend-
ing 1n direction of the rear of the casing, and
an auxiliary rear member 7', which extends
upwardly and rearwardly from the upper main
member /%, as is shown in Figs. 1 and 2. It
1s necessary that the bridee . which is sub-
stantially horizontally supported in the said
frame, should have accurate adjustment in
order that the outlets to the passages, chan-
nels, or openings 84 may be brought in proper
registry with apertures 94, produced in an end-
less tape or ribbon K, as when one of these
apertures 94 1s in exact registry with one of
the transverse channels or passages 84 the
pneumatic strikinge device in communication
with that channel or passage will be instantly
brought into operation to strike one of the
musical plates or bars. Such an adjustment of
the bridge Kisusually accomplished asisshown
in Kig. 13, in which it will be observed that
the bridge I 1s not positively attached to its
supporting -frame 81, being carried by side
adjusting-screws 85, passed through the side

members /)’ of the said adjusting-frame 81, and

forwardly - extending adjusting - screws 86,
which have lateral movement in slots 87, pro-
duced in the front or main member & of the
said frame 81. It may be here stated that all

of the connecting-tubes 78 are passed through
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the horizontal slot 82 in the forward member
of the said frame 81, as is shown in Fig. 2, so
that no matter what the length of the sound-
ing-board may be the connecting-tubes con-
nected with all the pneumatic striking devices
C are assembled at the rear central portion ot
the machine, as is shown in Fie. 1.

A bracket 88 1s secured to the rear face of
the upwardly-extendine auxiliary member 4
of the frame 81, as is shown in figs. 1 and 2.
This bracket 88 has an offset central portion
and is provided with bearines 89 at its ends.
At the offset central portion of the hracket 88
acrank-arm 90, of spring material, is mounted
to turn, being adapted to be carried to an up-
per or to a side or to a lower position, as oc-
casion may demand. The bearings 89 of the
bracket 88 are adapted to support what may
be termed a *"swinging frame” 91, composed
of an upper bar, which enters the said bear-
ings 89, as is'shown in Fig. 1, suitable down-
wardly - extending side bars, between which
at thelr lower ends a roller 92 is journaled,
and a cross-bar 93, which connects the side
bars of the swinging frame 91 and against
which the lower end of the spring erank-arm
90 has forcible and forward bearing when the
sald crank -arm is in its lower position.
(Shown in both Figs. 1 and 2.)

Reterrig back to the endless tape or per-
forated ribbon I, containing the apertures
94, which are adapted to register with the
horizontal channels or passages 84 in the
bridge K to produce an action of a hammer
51, 1t may here be stated that when the end
of the series of apertures is reached a single
aperture 95, (shown in Tig. 1,) which is lo-
cated near onemargin of thesaid tape or ribbon
K, is adapted when brought in registry with
a proper channel or passage in the bridee B to
cause the motor to automatically stop, as will
be hereinafter described, as well as the manner
in. which the motor is automatically started.
The endless perforated tape or ribbon I, con-
trolling the action of the hammers, after being
passed across the perforated rear edge of the
bridge I is carried over a roller 96, removably
journaled in bearings 96, attached to the rear
edges of side members /' of the frame 81, the
roller 96 being located below the bridee, as is
shown in Fig. 2, and the said endless pertfo-
rated tape or ribbon K’ is then carried over a
roller 97, located above the bridee K, as is
also shown in Fig. 2, being also removably
journaled in suitable bearings 97%, secured to
the rear edges of the side members ' of the
frame 81. Thisupper roller 97 is provided at
one end with a gear 98, which meshes with a
pinion 99. (Shown in Figs. 1 and 12, more

particularly in the latter.) This pinion is
mounted on a short shaft 100, journaled in
sultable bearings formed in a side member /&'
of the frame 81, and at what may be termed
the ** outer ” end of the shaft 100 two pulleys
101 aresecured of different diameters. Itither
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one of these pulleys 1s connected by a belt
102 with one or the other of correspondingly-
formed pulleys 103, secured to one end of 2
shatt 104, which shaft is mounted 1n bearings

105, sald bearings preferably consisting of

spring-rods having suitable eyes, and the rear
ends of these rods are secured in any suit-
able or approved manner to the central par-
tition 10 over the compartment «°, in which
the motor 44 1s located. A tension-bar 106
is provided with hooks at its ends adapted to
extend over the bearings 105 at or near their
free ends, as 1s shown in Fig. 12, and a spring
108 of suitable tension is secured at one end
to the partition 10 or other support, and the
free end of this spring 108, as 1s shown In
Figs. 1 and 12, has a hook 107, which has
bearing upon the central portion of the ten-
sion-bar 106, so that automatically the belt
102 will always be kept taut. The satid shaft
104 1s provided at its opposite end with a
pulley 109, and the said pulley 109 1s con-
nected with the pulley 85 on the shaft 32 by

- means of a belt 110, as 1s shown in KFig. 12.

In this manner the shaft 104 is driven from
the motor 24.

The endless perfora,ted tape or ribbon E"
passes down into the central compartment ¢
of the casing through an opening 111, as 1s
shown in Fig. 2. This endless perforated
tape or ribbon may be of any desired length
and may be coiled at its lower portion at the
bottom of the said compartment ¢, as is also
shownin Fig. 2. When theendless perforated
ribbon or tape E' has been properly placed in
the instrument, as i1s shown in Fig. 2, the
spring crank-arm 90 is carried to the lower
position, (shown in Figs. 1and 2 )thus forcing
the roller 92, carried by the swinging irame
91, agalnst that portion of the perfora,ted
ribbon or tape E' which passes down at the

rear of the upper roller 97, thus insuring the

perforated tape or ribbon K’ traveling prop-
erly over the said rollers and across the per-
forated edge of the bridge K as the shaft 104
is revolved.

1t is desirable to have the perforated tape
or ribbon K’ suitably wound up before it is
removed from the instrument, so as to pre-
vent the possibility of the tape or ribbon be-
ing torn when stored away, as when wound
up it may be placed compactly in roll form in
any available compartment of the casing. To
that end I have constructed a reel F, (shown
in detail in Fig. 14,) consisting of a body por-

- tion 112, hamnw a fixed head 113 and an op-

posing detachable head 114, while a rod 115
extends from head to head, bemo sultably re-
cessed therein. This reel is prowded with a
trunnion 116 at one end and a crank-handle
117 at the opposite end, the handle being at-
tached to the fixed head 113, and that portion
118 of the head 117 adjacent to the said head
of the reel constitutes a trunnion therefor.
These trunnions of the reel are mounted to

1
!

turn in suitable bearings 119, extending up-
ward from the partition 10 of the casing, as
1s shown in Fig. 2. In the operation of this
reel F the perforated tape or ribbon K’ is bent
upon itself and carried between the rod 115
and the body 112. The handle 117 is then
turned, causing the perforated tape or ribbon
to wind up upon the body 112, the rollers 96
and 97 having been removed from their bear-
ings and disengaged from the said tape or rib-
bon. When the tape or ribbon has been en-
tirely wound upupon the reel’F, the detachable
head 114 is removed from the body of the reel
and the rod and body of the reel are with-

drawn. from the roll thus formed.

In the operation of the pneumatic device C
when the outlet of any one tube 78, connect-
ing the device C with the bridee H, 1s uncov-
ered air 1s sucked therein by the action of the
pumping device ), which in operation ex-
hausts the air from the vacuum-box B. There-

fore the air will enter the device through the

channels 77 and 74 and will pass into the cham-
ber 67 with sufficient force to carry the dia-"
phragm 69 outward or rearward from the po-
sition shown in-Fig. 8 to the position shown
in Fig. 9, causing the cut-off C' at its upper
flange 60 to press forward the upper dia-
phragm 57 and cut off connection between the
passage 54 in connection with the atmosphere
and the passage 56 in communication with the
bellows, as is also shown in Fig. 9, and as the

cut-off takes the position shown in Fig. 9 the

valve 62 is opened, and the suction induced
by the action of the pump device D through
the vacuum-box B through the medium of the
passage 64 will draw the bellows together
and will cause the hammer 51 of the pneumatic
striking device C acted upon to strike the
MUuslc pla,te or bar to which 1t belonws The
suctlon or vacuuln overcomes any air that may
be admitted to the chamber 75 of the box-sec-
tion ¢ through the passage 73, and as soon as
the outer end of the communicating or con-
necting tube T8 is closed the supply of air to
the chamber 67 ceases and the vacuum i1s com-
plete in the box-chamber 75, whereupon the
spring 65 immediately acts to restore the cut-
off ' to its normal position, and the air from
the outside atmosphere entering through the
passages 54 and 55 will enter the bellows
through the passage 56 and will open the same,
assisted by the spring 52. This action 1s so
quick as to prevent the hammer muffling the
bar or plate it strikes after the blow has been
delivered, and  the bellows-sections of the
pneumatic striking devices C are limited 1n
their forward movement by angle guide-bars
79, extending from the upper front portions
of the box-sections of the said devices C down-
ward to an engagement with their bellows-
sections, asis shown in Hig. 2 *
The instrument is adapted to be coin-oper-
ated, and a coin-slide G is usually located near
one of the front central side portions of the
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casing, at which point an opening 119 is made,

closed by a cap 120. This cap is provided
with a central slot 121, enlarged at its upper
rear portion and provided with inwardly-ex-
tending cheek-pieces 122. A forwardly -ex-
tending pawl 123 ispivoted between the cheelk-
pieces 122, as is best shown in Fig. 4, held in
a lower position by a spring 124. At the bot-
tom portion of the slot in the cap 120 an out-
wardly and inwardly extending plate 125 is
firmly secured, provided with a central pIn or
stud 126 at its inner ¥nd, an opening 127 near
its inner end within the casing and adapted
for the downward passage of a coin, and loops
123, formed at the outer end of the said fixed
plate. A second plate 129 is held toslide upon
the fixed plate 125, having a handle at itsouter
end, and said sliding plate passes loesely
through the loops 128 and has a recess 130 at
1ts inner end, which recess when the sliding
plate is in its innermost position receives the
stud or pin 126 of the fixed plate. The said
sliding plate 129 is further provided with side
guides 131, engaging with the cheel - pieces
122 and which limit the outward movement
of the sliding plate, together with a coin-re-
celving opening 132 so located that when the
sliding plate is in its outer position (shown in
Fig. 5) the opening 132 will be over the outer
portion of the fixed plate and in position to
receive and hold a coin. When the sliding
plate is in its inner position, said opening 132
will register with the opening 127 in the fixed
plate to discharge the coin into the machine,
which coin is adapted to be received by a re-
ceiving device H, (shown in Figs. 3. 4. 6, and
7,) the said receiving device by its action be-
ing adapted to make and break the cireuit in
which the motor 44 is located. This receiv-
ing device H is located beneath the coin-slide
(xand consists mainly of an upright 133, u pon
which an arm 135 is fulerumed by a suitable
pin 134 at its heel or inner end portion. Just
below the fulcrum or the said pin 134 for the
sald arm a downwardly-extending stivrup 136
1s formed, and at the upper portion of the heel
end of the arm 135 a bearing 187 is construct-
ed, while a second bearing 188 is located at the
outer or longer end of the said lever-arm 135,
as 1s shown in Ifigs. 8 and 4. The lever-arm
1535 1s normally held in an upper position
(shown in Fig. 3) by means of a spring 139,
whichis usually attached to a pin 139", (shown
1n Fig. 6,) being coiled around the pivot-pin
134 and attached at its opposite end to the
bottom of the stirrup 136: but the said spring
may be otherwise applied to normally hold
the said lever-arm in the upper position. - A
shatt 140 is journaled in the bearines 137
and 138, and this shaft at its forward end
has a cup 141 attached thereto, acdapted to re-
celve & coin when dropped from the slide G,
This cup 141 has an opening 149 in its bottom,
so that if a coin is of less size than the coin
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cdetermined upon to operate the machine the
smaller coin will drop through the opening
142 and will have no action upon either the
shaft 140 or the lever-arm 135. A spring 1423
1s colled around the shaft 140 near its rear
end, being attached, for example, at one of
its ends to the lever-arm 185, and at its op-
posite end the said sprine is attached to an
upwardly - extending ecrank-arm 144. This
crank-arm 144 is pivotally attached to a link
145, the said link being also pivotally attached
to a keeper 146, extending from the upright
133, so that when a coin of suitable size is
dropped into the cup 141 the weight of the
coin will carry the lever-arm 135 downward
to the position shown in Fig. 4 and at the
same time the link 145 will cause the shaft
140 to turn in a manner to carry the cup so
far sidewise as to spill out the coin it contains.
In connection with the said lever-arm 135, the
shaft 140, and the cup 141 a knife-contact I -
1s employed consisting of a blade 147, pivoted -
to the upright 183 at one end, its free end
being outwardly curved, which blade 147 is
adapted to enter clip-contacts 149, also se-
cured to the upright 133, and wires 150 lead
from these contacts 149 to engagement with
proper binding-posts on the motor 44. as is
shown in Fig. 15. Normally the blade 147
would engage with the contacts 149, as at the
pivot end of the blade 147 a downwardly-ex-
tending arm 151 is formed, terminating in an
eye, and a spring 152, carried by the upright
133, has such connection with the said upright
and with the said arm 151 as to tend to force
the frec end of the blade 147 downward: but
normally the free end of the blade 147 of the
sald knife-contact is made to rest in the stir-
rap 136, and 1s thus held out of engacement
with the spring or clip-contacts 149. The
blade 147 is raised to break the circuit hy
means ot a slip-link conncction 153 between
the lower end of the arm 151 and a bellows L,
which is of like construction to the pneumatic
striking devices C heretofore described: but
mstead of the wider portion of the bellows
being uppermost such wider portion is at the
lower part of the bellows. This bellows I is
provided with a tube 78", corresponding to the
tube 78 in the devices C, and connects with
sumilar passages within the bellows, and this
tube 78" is carried to the end passage in the
bridge E, over which the extreme end and
lowermost aperture 95, heretofore referred to
as located in the perforated tape or ribbon K,
would register, while a tube 154 is connected
with the equalizing-bellows 1) and througeh
the said bellows with the vacuum-box B.
Supposing the coin-receiving device I to
be 1n its upper position and the blade of the
knifé-contact held in its upper position, as
shown in Fig. 3, if a suitable coin is placed
in the slide G and the upper plate is slid in-

. ward properly the coin would drop into the
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cup 142 and force the lever-arm 135 down-
ward, thus releasing the blade 147. which
would then mstantly-' drop to an engagement
with the clip-contacts 149, thereby closmo‘ the
circuit 150 and setting the motor and other
operative parts of the instrument in motion.
These parts, including the motor, will con-
tinue to revolve and the instrument to play
until the final and isolated aperture 95 regis-
ters with the end passage in the brldo'e K,
whereupon the bellows L will contract under
the same conditions as has been described
with reference to the pneumatic devices C,
and in contracting or closing the bellows Wlll
draw the arm 151 connected with the blade
147, toward it, and thus will raise the blade
147 until its free end shall have entered the
stirrup 136, thereby breaking the circuit and
stopping the motor, and consequently the op-
eration of the machme, and the air entering
the bellows Li through the opening therein in

communication with the atmosphere will cause

the bellows to again expand or assume 1ts nor-
mal position.

An electric light 155 1s preferably pldced in

the upper portion of the casing A in front of |

the central part of the soundmO‘-boa,rd 14, as
1s shown in Figs. 1 and 2, and thls lwht155 as
shown in Fig. 15 1S Wltth&ShuBt 01rcu1t156
Klectricity may be applied by means of a
small dynamo or by a battery in the custom-
ary manner, as may be desired. When the

coln drops from the cup 141, 1t 1s preferably

made to pass through a su1ta,ble opening in
the partition 10 into a drawer 157 in the lower
compartment ¢ of the casing.

I desire it to be understood that what 1
have designated a “*bridge” Kin the foregoing
portion of the specification is pracmeally a,
tracker-board and in the claims will be so
denominated and that the pneumatic strik-

- 1ng or hammer-carrying devices C and the

corresponding devicein direct communication
with the make-and-break mechanism X in the
electric circuit of the motor will be referred
to in the claims as *°" pneumatics.” The per-
forated sheet E” will also be hereinafter des-
ignated as the °' note-sheet.”

Having thusdescribed myinvention, I claim
asnew and desire tosecure by Letters Patent—

1. In a pneumatic in combination, an ex-
haust-chamber, means for mamtammc}' 9, par-
t1al vacuum therem a be]lows., sald exha,ust—
chamber having an opening communicating
with the interior of said bellows, and a sec-
ond opening leading to the outer air, a flexi-
ble diaphragm looselv inclosing a space con-
necting said openings, a cut-off adapted to en-
gage Sald dlaphl agm between sald openings,

4

and pneumatic means for controlling said cut-
off. |

2. In a pneumatic in combination, a bel-
lows, an exhaust-chamber having an opening
commumcatmcr with said bellows and a4 Sec-
ond opening leadmO‘ to the outer air, a flexi-
ble diaphragm dlsposed over sald openings,
cutting off a portion of the interior of said
exhaust—chamber and estabhshmw communi-
cation between said openings, a cut-off adapt-
ed to engage said diaphragm to press the same
against the wall of said exhaust-chamber, a
valve carried by said cut-off and controllmﬁ'
communication between said exhaust-chamber
and said bellows, and means for actuating
sald cut-off. |

3. In automatic musical mstruments, a,
pneumatic consisting of a spring-controlled
bellows-section, a hammer attached to the bel-
lows-section, a box-section secured to the bel-
lows-section, the bellows-section where it con-
nects with the box-section being provided
with a passage in communication with the out-
side atmosphere, and a chamber in the box-
section, the bellows-section being also pro-

vided w1th a lower passage extendmﬂ* from

the chamber in the box-section to the interior
of the bellows, a diaphragm extending from

| one passage to the other within the cha,mber

of the box-section, covering both passages at
the said box- chamber a third passage extend-
1ng from the chamber in the box-section into
the bellows, a longitudinal chamber formed
in the lowel portion of the bellows-section,
having a vent therein leading into the cham-
ber 1n the box-section, and an opening facing
the cha,mber in the box section, the diaphraogm
covering the said opening, a block connected
with the diaphragm, a spring-controlled cut-
off, provided with a valve adapted to nor-
mally close the intermediate passage in the
bellows-section, one end of the cut-off being
In engagement with the upper diaphragm be-
tween the upper and intermediate passages
1n the bellows-section, a connection between
the cut-off and the block of the lower dia-
phragm, a tracker-board, a tubular connec-
tion between the tracker-board and the lower
chamber of the bellows-section of the said
pneumatic, a vacuum-box, and a connection
between the vacuum-box and the chamber in
the box-section of the pneumatic, as described.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing withesses.

FRED. ROOT GOOLMAN.
Witnesses:
E. W. WeLsH,
K. E. TorRNER.
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