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P0 all whom it MY COncern.:
Be it known that Hernricm BOGKISCH

'(Ieceased late a citizen of the Republic of 1
C /echo-&lmnhm and formerly residing at

Poughkeepsie, in the county of Dutchess and

State of New York, United States of

L\merlm uwented certam new and useful

IIIlp] ovements in Automatic Musical Instru-

10

20

RN
o |

LA
o
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40

~ments, of which the foll(}wmw 15 2 spemh-

(’ElthIl

This invention has relation to musical in-
struments of the kinds or styles provided
with a plurality of sets, registers or

guality of tone from that of every other set
in the mstrument. It more pa};mullally re-

lates to stop mechanisms for such instru-

ments.  Organs furnish a leading example
of mstrmnu ts of the kind or stvle referred
to and a2ccordingly this invention will be de-
seribed as pph{.,d to organs, but it will be
undels’mod that this par thII]dI applhieation
of the invention is merely exeml)]..u V.

1t 15 well understood that in a pipe organ

> the severat sets of pipes—constituting sets

i
01

vone elements—are connected to wind

passages, respectively, each passage having

1 stop valve which is opened to admit pres-
sure to the several pipes constituting the
set connected thereto, and that in the -
manly played organ these valves are opened

and closed by the manual manipulation of
“elements which are arranged ad]awnt !:he

hexhom d and arve commonly called “stops”

ai<t are o designated in the present applica-

tmn In other words, whenever the term
“stop” 18 employed in the followi img descrip-

tion and claims it will be undelstooll to refer

to oné of these elements which 1n the humanly

played organ 1s manipulated by the pep

former to render a set of tone elements oper-
atlve or inoperative, and not to the set of
pipes itselt, -

Oune of the [mportfmt purposes of the
present invention is to provide a means

whereby a stop of a musical Instrument may

ha, 11101‘“0':1 ancer control of a record to its
on” and “off” positions to thereby render
the corresponding set of tone elements opera-
tive and imoperative respectively.
Another of the important purposes of the
invention 1s to provide a manually operable

ston with means whereby it may he also

operatedd unrle,t control of a recmd

their course travel a common

scales
of tone (,]emcnts each fset having a different.

-]{I(r

said 51:01
‘motor and the stop.

~as are well known 1n the art. _
panion application, executed of even date

Serial No. 375,576,

A further important purpoqe of the in-

vention 1s to provide means wher eby a plu-

o
o

rality of stops may be selectively operated

by record-controlled impulses of different

characteristics to render the corresponding
60

tone elements operative alone or tocrethel
ancd which record-controlled 1mpulses of

chiferent characteristics for a portion of

path, thereby

substantially reducing the width of the rec-

ord which would oLhe:"'Tflse be required to

control the operation of the stops .
+Lhese main purposes of the invention, and

others which will be nnderstood Wlthout par-
ticular mention, are well secured from the

construction in the accompanying drawings
exemphtying the plefened embodlment (Jf

the 111Vent10n
In said drawings, wherein like chlhmtors -
of reference denote corre&pondmw parts

the seveml vViews —

- Kig. 1as a dl&”‘l&ﬂ]mdth VIeWwW . 11111513![.1111’1”"
a very desir ‘lb]{? embodiment of the inven-
tion, h:LFlIlU" two stops A and B, and showing

the stop A in its on position and the %top
B 1n its off position.
Fig. 2 is a detail view on a lareer scale than

tmn to oether

If1g. 3 1s a detail view illustrating the stop
B in its “on” position, together with its mo-
tor and the connectmns between 1t fm{l ‘the
motor. |

1 have consu,!ewd it to be nnnece%fuv to
illustrate the sets of tone elements, or the
stop valves, or tone valves, with the wind

passages to which the sets of tone elements
and stop valves and tone valves are connected.

as these may be of ordinary character, muh
In a com-
to which

herewith Serial Number 375,575,

11} many

arr antrement of sets of tone elements w ith
stop valves theretfor, 1@51}9&1*&?91?'

vespects the m(,aent m*r*enfmn BER
subsidiary, I have illustrated one ording 1y

Refer-

ence to that applic ation m: av be iact 1f neces-

-
o

70

'R0
I, showing the stop A in 1’[c “off” posi-

with a motor for opelahntr B
and the connec tmm I)Ltwwn the.

90

95

100

JlT for a cisclosure of nne ay ‘*t‘{‘if}(-in]_Lp[ ot

SUCh elements anfl v*m es wmrh may ne ent-
ploved.

Aand B des:gnﬂte twWo stops. T"r v*"ﬂ be

Rmdemtood that mn nractice ‘thare mayv be

105




any number dff tih"ese-.' stops: “Tn such case it

would be mnecessary only to duplicate the

mechanism illustrated and hereinafter de-

seribed. Tt will also be understood that, m

practice, the stop A is connected with a stop
valve _
same to control the pressure to a wind chan-

"pel to which a set of tone elements (not

10

shown) are connected so that the elements
are operative when the valve 1s open and in-

operative when the valve 1s closed, as is cus-

tomary. It will further be understood that,

in practice, the stop B 1s connected with a

second stop valve (not shown) to control the

pressure 1n a second wind channel (not
“shown) to which a second set of tone ele-

ments (not shown) are connected.

" The stops A and B are capable of both

manual and automatic manipulation, imdi-

20

20

30

35

40

20

o0

vidually and together, whereby the stop

“valves similarly may be controlled either

manually or automatically. -
The stops which I prefer are pivoted at a
and ® respectively. The connections be-
tween the stops A and B and the correspond-
ing stop valves are preferably each of elec-

“tro-pneumatic nature. _ -
The accompanying drawings ilustrate

suitable connections of said nature, but con-
nections of other construction and nature

may be employed. The one iliusﬁr&'ted-be; |
tween the stop A and the corresponding stop

valve comprises a contact element 10 movable.
with said stop, and adapted to bridge the

space between two contact members 11 and
12, and to thereby close an electrical circuit,
hereinafter traced, which includes an elec-

tro-magnet 13 whose armature 14 opens and

closes an atmospheric duct 15 which extends
to a chamber 16 in a member C which con-
trols the tension of the air within a pneu-
matic motor D whose movable board d 1s

connected to the corresponding stop valve by

a link @’. The connection between the stop
B and the corresponding stop valve is of

similar character, said stop having a con-
tact member 17 to bridge the space between

two contact members 18 and 19 fo close a
circuit through a magnet 20 whese armature
21 opens and closes an atmospheric duct 22

‘which extends to a chamber 23 in a member

E. which member controls the tension of the

air in & pneumatic motor ¥ whose movable
board f is connected to the corresponding

stop valve by a link /. The motors D and I
are provided with springs ¢* and f* respec-
tively, for expanding them when the ten-

sion of the air within and without the mo-

tors is equal to each other, or, in other words,

when both the inside and outside pressures
‘are atmospheric, for example. Stop A has

a rearward projection ¢’ and stop B has a
similar projection 6. These projections co-

operate with the walls ¢® and 52 in the board
Az of the console, to limit the pivotal move-

(not shown) to open and close the

1,440,763

ments of the stops, said walls preferably

having facings of felt or other suitable ma-

terial to deaden the sound resulting from

impact of the stops therewith.
The member C comprises, In addition to

the chamber 16, a suction channel 24 which

is connected to chamber 16 by a bleed hole
242 and is separated thereirom by a mem-

brane 25, a valve chamber 26 having & suc-

tion port 27 and an atmospheric port 28, and

a valve 29 in the valve chamber, provided

with a stem 30 in operatlve relation with the
membrane 25. A duct 31 extends from the

‘valve chamber 26 to the motor D.

The control member I 1s of like construc-
tion: 32 being its suction channel; 32* the
bleed hole, 33 the membrane; 34 the valve

chamber: 25 and 36 the suction port and at-

“mospheric ports, respectively; 37 the valve
~in said chamber: and 38 the valve stem. 359

70

75

80

85

designates a duct which extends from the

valve chamber 84 to the motor ¥.

Tt will be apparent, that 1t

chamber 16 or 23 of the corresponding mem-

ber (¢ or K, thereby causing the valve, 29 or

37, of sald member to move and uncover
suction port 27 or 85, and close atmospheric

vort, 28 or 86, and that this will result in the
collapsing of the corresponding motor D or

1" and the opening of the corresponding stop
Vgﬂﬁre* it wﬂl _fzﬂS(}”bB 11Hd.EI'StOOd that lf
cither of the stops is moved to its “ofl” po-

sition, thereby breaking the circuit to the

corresponding magnet 13 or 20, the reverse
operation will take place, namely, communi-

cation of air at atmospheric pressure with

chamber 16 or 23 of the central member cor-

either stop be
turned pivotally to its “on” position, 1. e., In
the direction which closes the circuit through
the corresponding magnet, air at atmos-
pheric pressure will be admitted to the

90 -

100

105

responding to the stop which has been thus =~

“moved, will be cut off; the valve 29 or 37 of
said member will be moved to close the suc-

tion port and open the atmospheric port of

the corresponding central merber, thus ad-

mitting air at atmospheric pressure io the

corresponding motor

responding stop valve.
In Fig. 1, stop A is shown in the position
it oceupies during the first named operation,

that is to say, when 1t 18 completing the cir-
cuit to magnet 13, and stop B 1s shown in the

second named position, namely, when the
circuit to magnet 20 is broken.
understood that when the parts are in the

position illustrated in this figure all of the
tone elements of the set controlled by stop
A

arve operative and that any of them will
speak, when the corresponding tone valve
(not shown) is opened either by pressure

upon the corresponding key, as when the in-
strument is being plaved manuaily, or nnder

t will be

110

or ¥, whereupon
said motor will be expanded by 1its spring
d? or f* and 1n expanding will close the cor-

115

120

150
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- control of a record ﬁhen_ it is being-..playe'd--
~automatically. With the stop B in the posi- |

tion 1llustrated none of the sets of tone ele-

‘ments controlled therefrom will speak be-

cause the stop valve controlling the pressure

. of the air in the wind channel to which said

10

2
r

30

‘¥

-
L
A

45

o0

Y
ot

G o

tone elements are connected will be closed.

- These stops A and B and the connections

thus far described between the stops and stop
valves are well adapted for manual opera-

tion, as will be apparent, but in order that

they may be also adapted for automatic op-

eration, 1. e., under control of a suitably pre-
pared record, the invention broadly contem-

5 plates mechanism for moving the stops in-
‘cluding connections which in either move-
ment of the stop (1. e. to “on” or “off” posi-
tion as the case may be) are set into position
‘to move the stop 1n the opposite direction.
In the practical embodiment of the inven-
tion 1t is preferred to provide for each stop, -

a snotor and connections between the stop

and motor, so organized that the stop will
be moved to “on” and “oft” positions by suc- -
5 cessive operations of the motor, ' '

In practice, each stop is preferably under

- spring tension tending to hold it yieldably
‘n either of its extreme positions and the con-

nections between the respective motors and
the corresponding stops are such that each

- connection 1s adapted to throw the corre-
spending stop first to one position (as its on

position, for example) and then to its other

position (as its off position, for example) by

successive operations of the motor. I am
aware that connections other than the partic-
ular ones hereinbefore described may be em-
ployed between the respective stops and stop
valves and further that even if the connec-
tions include electric eircunits provided with
ciretit making and breaking elements which
move with the stops respectively, it is not es-
sential to- the invention, considered in its
broadest aspects, that the arms 10 and 17
brojecting rearward from the respective
stops A and B, to bridge the space between
the contact members 11, 12 and 18, 19, re-
spectively, be employed. However, such
contacts arc advantageously employed, inas-
much as the contacts 10 and 17 may be piv-
otect to the respective stops A and B eccen-
tine to the pivots a, b, of the latter, and the
the contacts 12 and 19 may be resilient and

~constantly engaged with the otherwise free
ends of the contacts 10 and 17, thus utilizing

said contact elements 10, 12 and 17, 19 for
the performance of a dual function, namely,

frstly, as contacting elements of a switeh
and, secondly, as means by which the stops

are vieldably held in their extreme positions.

Moreover, I am aware that the motors

cmploved to operate the respective stops may
be of any suitable nature, pneumatic or
othierwige. without departine from the spirit
of the mvention considered in its broadest

“sion of a light spring 46, Fig. 2, and the link

a

aspects, yet 1t is preferred to employ motors -
of pneumatic nature, such as the bellows A’
and B’ shown in the drawings, and to con-
nect the movable board of each of said pneu-
matic motors with the corresponding stop 70
A, B, by jointed links. Thus the motor A’

15 shown as having its movable board con-
nected to stop A by connected links 40 and
4L, the link 40 being pivoted at 40* to an arm
@' carried by the movable board of the motor 75
A and the link 41 being pivoted at 41° to the
stop A, and the motor B” is shown as having
1ts movable board provided with an arm 5
to which one end cof a link 42 is pivoted, at
428, the other end of the link being pivoted
to & second link 43 whose opposite end is
pivoted to the stop B at 43*  The stop A
1s provided with two spaced shoulders 44
and 44* arranged on opposite sides of the
Iink 41 and the stop B is provided with
spaced shoulders 45 and 45* on opposite
sides of the link 43. IFach of these shoul-
ders 1s preferably faced with a soft material
to deaden sound. The link 41 is under ten-

S0

. A0
it

G0
43 18 under tension of a light spring 47, Fig.
3. One end of each of these springs is con-
nected to the adjacent stop. These springs
operate to throw the respective links 41, 43
off dead center position with relation to
links 40 and 42 and the respective stops A,
B, during the movements of the stops be-
tween their “on” and “off” positions. The
himk 41 oscillates between the shoulders 44
and 44* and engages the same alternately to

95

100

throw the stop A into “on” and “off” POSI-

tions hy snecessive collapsing movements of
the motor A’, and, similarly, the link 43 os-
cillates between the shoulders 45 and 452 and
engages the same alternately to throw the
stop B into “on” and “off” positions by sue-
cessive collapsing movements of the motor
B’." In the manual operation of either stop,
the stop moves relatively to the link and the
latter is not brought into contact with either

1305

110
shounlder on the stops.
It will be understood that when cither ston
18 10 “off” position the corresponding contact
meraber 10 or 17 will be out of contact with
contact member 11 or 18 and hence the eir- 115
cuits to corresponding magnets 13 or 20 will
be broken. and that if either of «oid stOpS 18
now meved to 1ts “on” pesition, either munu-
ally or automatically, the correspondin & CON- .
tact member 10 or 17 will be broneht into 120
contact with contact member 11 or 18 and
will thereby comvlete the civenit to the corre-
sponding magnet 13 or 20. . _
The operating pavts of the steps ave o cor-
refatecd that the manual operation
stops may be effected withent disconnecting
or otherwise disturbine the record ron-
trolled means, the connections heine such
that after an operation by hand. a snbse-
¢uent operation by the record controlled de- 130
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the fl@:"[{t

them in
which movement wiil fu]z:e nlace 1n the next

R A

posite position. ¢
] ﬁi“‘a NP e Ay A r__l Fﬁj ~
e taken to have the stops 1n a.,:ie “off” posi-

tion before 2y piece involving the record

oper rate the sto p to the: op~

' cont ol of the stops, 1s Pl a,gred automatmally
’ position,
b A the vperator who wishes 5"0 mt]i' duce the B
effect of the 5tms where it is not called for

!

the stop 18 nmﬁ*ed to its ¢

I

\fl lf

by the music, care should be exercised to see
that it is mov {‘(1 to its off position before
sutomatic operation of the stop oc-

curs. The spring contact member 12 press-
11’1;1 on the arm 10 is sc arranged that its

omi of contact with the arm is 1 2
1) erpendicular

This consiruction m@mi 1NS
' its extreme pOsitions except Wh%ﬂ the

[
of
stop is being moved. The conunscting links

10 sad 41 from the motor are ma Ulmmnedf'
nea 1}37 in alinement with each (}‘E;hel' by the
resiliency ot the motor spring. m’. The

ﬁfﬂvmh 44, 11@Wﬂ1‘fer exer te a su:le foree
11**1]?'5 I“ﬁ% ween, thelr ends El*’ld torees
the direction of the 51{h toward

'_'f
e
;L..,...j
rn-' prr=d
E

01 t}

opet ration of the gtop. 'The small spring 46

‘being mounted on the stop and eccentuc to.

5 pives, is moved each time the stop 18
-um**uﬂ Ly manual or record
means. Lts other end being connected to the
- as Lhe %‘Lop end iz moved to one

other of the h?ﬂ-‘ﬂ:%nj this small spring

! _"F.’l}.{ S
235 ‘i:.h

{orees the Hunks away from its stop end thus

Iﬂ:.zmizw-tlm links in set position to permit
a,lm motor to operate the stop the next time

the power is appiied {o the motor and n-a
direction opposite to the last operation.

1
¥hen pc

Iink 40 1s

wer 1 1}}*@1 ied to the motor the
pi’*{as::sz;u;, tosvard the stop.
vivot and causes the same to engage the
Pi | ) 2280
chonlder 44 or 44* of the stop.
movemsent of the motor causes the stop to

move until the pivot of the arm 10 pa‘sses”

¢ line between the pmm 01 Ccon-
the contact spring 12 and the
The spring
‘now presses the arm 10
which stop - to 1ts

in  turn forces the
other hfmt Ag the motor releases the

h{sﬂ, rond t}
Lr.::L Ojj

niver of the stop.
member 12

(‘0*"11*)59%10‘1 i the lmlr 40, the links come
This is (,Mlsed by the

n‘aw; to alinement.

wetion of the motor spring m” drawing out
on the link 40. Ag the links approach a po-
sition in alinement, the small spring 246
forces the connecting DOlﬂL of the links over
the center and 1n Q(,%I tion 1 to oper ate the stop
in the opposite lecuml when ihe motor 1s
f:amm operaie e, S

Fach time the stop 1s {}pﬂrmed whether by
’;mﬂd or by the record controlled motor, 1t

-ei.fhel m‘ﬂ es -or breaks the circuit to the'-

MAgHe . cdlepend ng upon the du'ectmn ks

or this reason, czu'e should -

mechanism which seleetwe]y utilizes
able record-controlled impulses having dif-

line tion.

to the stop board face and
_T‘*]’}l{‘h pasges through uhe axis of the stop.
the stop in one

the meang "”Q'hl(}h

contmlled

1{1{?} |

.!'t..n

This
moevement swings the other link 41 upfm its

Further

contact

a ch; ..r-mnel' 59, which is v
suitable sour ué—:* .;1'1116111?3 ane, 53, separating

vith the membrane 53.

' 1,440?7;6-3.

which the Smp is opemted as hewmaftm‘_
more. iuﬂv explmnﬂ&. __

The mntom A’ and R

ferent characteristics,: Lh@ mechanism being
50 Ot canized that ]Eﬁpl Ises ot one character-
istic will cause

hh., nature, pneumatic or
out ¢ lepartin ﬂ from the 51:}11*113 of the mven-

pnemn{ﬁm 1m}“:mfa€=
Thls mem‘lmsm 1S S 1ol
ﬂm rEuTes j

tone- gs,‘*f:)utm*es g’
elements of the sets of tone elements and
hence  such means ~which may be of any

- nhh:}le nature, ﬂ:'e not herein disclosed.
A duet 59 leads from the. stop cont trol
aperture ¢ and has branches 502 and 50"
_Whuw regpectively extend to primary stop

conirol memberﬁ H and I and serve to con-
duct the opera
hﬂ?“; E](}Iﬂ EJLHJ | (J’
to1 1*9&41}@@%11*@13? f}pﬂmw pﬁﬁumamcs J

anc L,

and ¥ to malke and bre

hm*ﬂnmhm mzhmmed Ag all of these 1111—
pulses {raverse the common duct 50,
anpRY ent ﬂmf thu*u must be a ﬂ@lemwe hm(,—
tion exercised in order that either of the
motors A7, B may be ¢
ulated _d.lOIlE%. To this end the centrolling
members H and I are functionally respon-
51VEe, 1‘@"1’;@@&?@1},? to aw
dif‘?{%T ent characteristics,

for ummplg Thus, membe r B operates a

quick-acting circuit closing *)t‘*eumatm J and

member L Gjemte& D oTe law‘fely slow-hetmw
circuit clo:::mﬂ nneumatic . |

The 1 Lnembev 1 has a chamber 51 connect-
ed to the branch duct 500 by a channel
nder suction from ,.f_z,

t‘rle chambers 51 and 52 {:"1'_0* n each (,Lwr A
valve chamber 54 having a suction port ai
and an atn oaphemc port 542, and al% hav-

Ing 2 duct ﬂ,-i‘i— extending to the interior of

pneumatm T.and a valve having two valy s

memne?s 55 and 552, in the chamber *)%. anc

h-i'i-l"""

also having a stem !
The member F

e {;pmm,tea by.
sutt-

s the motor A’ to he operated
_whﬂe ;mnnlms havine a different charac-
teristic: will cause the motor B’ to be op-
‘These impulses may be of any suit-
otherwise, with-

1}%’1‘ nnpﬂl%es o sald mem-
These members H

| 1k clrcuits herein-
after set forth, which control t lwe operation
_of gecondary (:011 trol members Ir and M, as

impulses - ‘having
ng: lonﬂ and Jlma, |

350 1n {?*iﬁ&i‘ﬂhf@ whlfwmnf ,
nlzo

g 70

cm%ummd in 1its broad aspects, but
are preferred and the
particular mechanism herein- 1Dustrated has:
been designed to use such impulses to the
best f..,d mﬂtm}e
-103 . . | - o
ciesw'mi o8 A mekﬁr -b“i"r-;hmrmgf tone
and a stop control %meituw G
| "Pne present: invention 1s not concerned with
are controlled from the
to control the individunal -

o
ST

90

100

wtomatically manip-

110

115

“"'HL.'

120

hag a bleed duct 55¢ hamnﬂ communicatis m |
with the chamber 52 ?111{1.].;1*3.1“1(111 duet 507, 1t
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will be a,ppﬂrént.that-when, an air impulse

1s admitted to chamber 51, member 53 will

expalul and canse the valve to open suction
port 94* and close atmospheric port 54°,
thereby vlacing pneumatic J under suction

and causing 1t to collapse.

“The movable board of this pnewmatic is

~provided with a contact member 56 which is
‘adapted to bridge the space between two con-

tact wires 57 and 58. These wires form part

oi an electric circuit which, when closed,
energlzes an electromagnet 59, said circuit.

being hereinafter traced. The magnet 59
has Its armature 60 arranged to control an

~atmespheric duet 61 extending to a cham-
ber (2 in a secondary control member L.
~This control member has a suction channel

63 which is separable from chamber 62 by

‘a membrane 64, a valve chamber 65 having a

suction port 66 and an atmospheric port 67
and a valve having two members, 68 and 69,

~1n the chamber 65, and also having a stem

70 1n operative relation with the membrane

64. Accordingly it will be apparent that -
when the magnet 59 is energized air at atmos--

pheric pressure is admitted to chamber 62,
thereby expanding the membrane 64 which
acts upon the valve to open the suction port

66 and close the atmospheric port 67. Cham-

ber 65 is thus placed under suction. This
chamber is in communiecation, through a port

(1 and channel 71*, with a duct 42 which

has communication with the interior of the

motor A’. This motor is provided with a
spring /m” tor expanding it when the tension

~of the air within the motor is the same as
that outside the pneumatic.

The primary control member I includes a
chamber 75 to which the branch dust 500 ex-
tends; a suction channel 76, which is sepa-
- 1 - | o a O W .
rated from the chamber 75 by a membrane
{7 and is connected thereto by a bleed hole

(65 a valve chamber 78, having a suction

port 79, and an atmospheric port 80: and a
alve member 81 mounted in the chamber 78

and having a stem 82 in operative relation

with the membrane 77. The rmember I also

has a channel 83 which is connected to the-

valve chamber, 78, by a port 84 and with
the atmosphere by a port 85, and regulating
serews 86 and 8¢ are provided for said ports,
vespectively, in order that the tension of the
217 1n the channel 83 may be regulated to
a nicety. A cnect 88 ig conneeted to the chan-
nel 83 between the regulating serews and ex-
tends thence to the interior of the secondary
ciremit closing  puneumatic W, swhich has a
contact 89 adapted to bridge the space he-
tween two contact wires 90 and 91, which
torm parts of an electric circuit. hereinafter
traced, and which ctreuit enevgizes an elec-

tro-magnet 92 whose armature 93 ovens and

closes u cduct 94 through which air at atmos-
pheric pressure is admitted to a ~hamber

99 In a secondary control member M. Thig

secondary control member includes, in ad-

dition to the chamber 95, a suction channel

95 by a membrane 97, and is connected there-
with by a bleed duct 96°; a valve chamber
98 having a suction port 99 and an atmos-

~pheric port 100; and valve members 101
~and 102 in the valve chamber, for closing the

ports 99 and 100 respectively, and provided

with a stem 103 in operative relation with

the membrane 97. A duct 104 has communi-
cation with the valve chamber 98, and with
the interior of the motor B’. This motor
has a spring o’ for expanding it when the
tension of the alr within and without it are

equal to each other.

It remains now only to trace the various

circuits and set forth the operation in a

general way, as follows:—

Assuming that both stops are closed and

hence the corresponding sets of tone ele-

ments are out of action:

If now it be desired to open stop A, a
short pneumatic impulse is admitted to duct
50 and will be conducted to the primary con-
trol member H, through branch 502 This
impulse will be sufficient to cause pneumatic
J.to collapse and close the circuit throuch

magnet 59. This circuit is as follows: From

the positive pole of a suitable source of elec-
trical potential, indicated at X, by wayv of

a bus bar X’ and wire » to contact wire 57

and thence through contact 56, contact wire
58 and wire 2" to the positive terminal 22 of
the magnet 59, through said magnet to the
terminal @® at its negative side, and back to
the negative pole of the battery by way of

‘wire z* and negative bus bar X2, The mag-
net 59 being thus energized causes alr at at-
105

mospheric pressure to be admitted to cham-
ber 62 of secondary control member L and

nection with stop A. throws the latter to its
open or “on” position. This movement of
the stop A causes the contact member 10 to
engage contact 11 and to bridge the space be-
tween sald contact 11 and rontact 12. This
closes the following circuit through magnet

13, namely; fI'om.'L"the'po_sitive_pole of the

source X to the terminal #° at the positive
side of said magnet, thence through said
magnet to the terminal 2° at the negative
side thereof, and to contact member 11 by
way of wire 27, and through contact member
10 to contact member 12 and back to the
source by way of wire 2® and bus bar Xz
This causes motor D to collapse and open the
corresponding stop valve (not shown) where-
npon any of the tone elements of the set
controllecd by sard valve may speak when the
corresponding tone valve is opened.

When this operation has taken place duct
50 and branch duet 50 will be closed. This

~will break the circuit to magnet 59 which

96, which is separated from the chamber

70

75

80

g5

90

100

this in turn results in the collapsing of pneu-
matic A" which through its described con-
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A
1

“elements of the set connected Lo SAich pPas-
ety 1 FHWI 1;;1 ] 'S .;_.{ t 1 T 1] 1 i T |
sage, This 1111}311 eing short, will quickly

40

T
A

60

ber Lito pusvnm whu*:aw chambelr

'A{k! :{L,.' |

acting to place
lapsive movements of Hle mota

| p 0s1tlon. | |
Thus if a short pﬂ*“Ull’hiil“ immpt da@‘ s ad-
phneu-
mag-

by opens up -commun:
ﬁpondmﬂ W 1116 passage with. ]1{3 several tone

l1sco
pand, magnet 59 yeill ]
ﬁnm‘i:m AT Wﬂl exp:md {311

g '
N )

Tapsing of motor 4/
I oA df‘hhﬁm thereta,
.'_f*f'*l

"’i‘h{,ﬂ(,,c t h1*(‘~ﬂr'1- Iv. 1(* ae cantact

B from its “off” to its

3
'lu;:me: bl de- mwu“mc‘] closes abni mphm ic.
ctuet 61 Hw vesulis in the Jovernent, of

the va L@ i ﬁmnu, A8 mul G9 of control menl-

T 4 '.!F

1:: 013611
osed a8 inst wcu OT1
in motor

lo the atn Spﬂ&fl‘b and ¢
if_.:hmmdl 63. The LLH‘UUJIE 01‘ the_ 11

U0 it {“";} nds and while uip{}_ndmw merely

adjusts the connecting links into such lel.;L—
-tmﬂ to the 5mp A that the 1
 movement of the motor will throw the stop
~ In other words,
the stop A is thrown aw U(rpatluﬂ 01’113'7 by
the collapcsuw 11’1{1?@1*”1“11 ot motﬁr 2y the -

to 1ts o’fhe" or Oif DOS 1tion.

ex])anvwe movement of said motor mer {_,lv

relation to the SLO]J

the sta**:; ﬁI‘;‘L (e, Qm anel th?n m hﬂ. oLhel

mitted to duct 50 it will collapse the
net 59 and this in turn will cause motor.
to collapse and throw the stop m its on po-

sition, 1T said stop bhe 1n 1tff* uﬁ ummml when

-motm A g (*011.;1}")50(1 Phis com “iﬂtu the
cireuit to stop magnet 1 % which in furn op-

erates the stop v alve (;mi SOV n) and there-
wibion ot the corve-

1k 'uw wherenpon pnuw e*u* JE will ex-

hinks to p-USlLl on o Lhzm“ {h{s stop to the

“ofl” position when the motor A7 u Cagning
collapsed, as alveady em:rlamed .{:.m____d
.11‘1013*' 1t wﬂl he noted, that the em SLOTL

of the motor has not broken Tl‘te civenit o

mcwn{i 13 ‘md 1}1.;1u sald clre m B not 1)10]?’{1“1 |

ce.toats “(}IT’ |
position, by the m,xt -u’i]wmuw mou m:.mr o1
mobor A, |

until stop A is again thrown, |

Lf, ms tmd o
puise was admitted to duet "“{L the operation
already -_f*”{ Torth W]Lh relad
R lﬂ
DR e

1

ELY

AW {'Hitﬂl

o };'*‘:f‘ thereby Erv‘”n*: the following cir-
o Uf _a 0y 'E;rld_ et 9 i fixj_ o o |

From the p :111% u le of the sonree X, by
hug bar X’ and ivire 2% to contact wire 50 -

wire 91, fo wire . thence fo- }ﬂtﬂh‘w feri -
nal @1 of ]frm*fmci "}::i aned throngh said mag-

net ‘m the neg ative EM]NHH; 230 gnd bacik tn
the source hv' W Ay ot 'mm 22 el w*')tu M2
The L*!i"lblf“liﬁlllﬂ ot the magn 3:1

tans e-m{ior B hm*ﬂhv ihmwn‘m

A

the stop

ing that it was in “of” position ).
movement, oif the stop

s changed to atmos pﬂtllt “ﬁhem--"
wive 2% to contflw 18

wxt coll ;Lpsmﬂ _

the cm' 1{30111:10 11:1“.5 m such

ml‘ tht’ow'

'_-jnIGtOT'T A‘kf cllld. p
"c -

P ewevtwdv
two short mmpulses
Simpalse to throw the =

le-energized .;mu:
ehy. Mr"n&,«ﬂ_}nu the’

position and ﬂ*m - sccond  will

interim  hel
tone. elements o1

'_}ml 0 mzmr&* Bately succeede:
',_‘11[
Hon bo dhe col-
take ;}lﬂu‘n ancd

a short. lﬁft])lllﬂgg 0 hmn ion-

'lmmllw{* |
'11’11] ‘“* {**Mwmm motar B

UJ'.'

) aml u‘ur: 3" i'

'{afihel

oper: fiu,-m"
through secondary control me simber M o col-

“on position (dssum-
’T‘hls-_
B’lil"?@b contact mem-

l 440” 3

Der 17 into opemtwe relatior wﬁh mutdf_..t%
18 and 19 and closes the following cnunt
through 1111:1“*11@1; 20, namely : | |
: ‘ymm the poaluve pole of the so: iree bv-
bar X’ and wire ™ to the posi-

}?' f)l l.}l
tive tevminal #** of magnet 20, thr ough salil

nagnet to the negative ferminal 2%, tlnowrhf
along bridee. contact

17 to contact 19 fmd thence bhacek to ‘the

source by way of wire z*7 and bus bar N2
Magnet 20 being thus energized canuses
thi 011011 Stop’ u(}*ltl()l member b, the chane-

mf} of the tension of the air in stop motor
from atmospheric to less than

qt()],, alve (1*-0t shown) and admitting aw

unGer: preabue to the. m:;mespumlmn winid
'l}c:iﬁL
connected

age to pelm it any of the tone elements
to said wind passag
when the mr‘i‘eﬁpendrm tone -'“*ﬁh*
shown) is opened. _

When  this 10‘10*'._11’11 pulse
e:;:pcmd ATV hile ex-
ml,ndmﬁ' adjust their connections to the stops
1650 such relation with
next collapsing movements of the

will move ihe %mp% to heu Hoff”

mnotors
1 mi_t.i Ong,
uncerstood
%uueuhm: 2 ch
will aet upon the nw)tm- A7 {1_1011
top A fto its “on”
pommmn and the seconad impulse to throw 1t

A eeot dmulv 1t will be

:*() ite “off” position and that during the
interim bebween said impulses anv of the

tone elements correspon i ng to stop A may

_;_’%:1]:}@&-1;: while two long 11111::-11‘ h;'.JiiuceeuF1111:-
each ol
"iﬁf .

1er, vwill (*011.1 186 both motors A7 a nl
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L,.,u
t] -I‘UW ' 0T
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? position, and that m Lm
s Iml’ml g any ot
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l -1‘}11,;'- ‘) i{:ﬂ} “‘i IT'"I.}H
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Y Q(_Jfl
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h el
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mabte. These terms are relative,
only necessary that the humtmnal charac-
teristics of the two pneumatics be such that
one will require a longer impulse to operate
1t than the other.
as being longer th.;m the pneumatic J and
hence ﬁra movable board 1s required  to
travel a greater distance

magnet 54,

Hmﬂnﬂ

thus dec-(,rihed the - mwntmn

what T belie eve to be new and ﬂesnu to secme
by Letters Patent 1S —

1. In m{:w:*hamqm for controlling the oper-

ations of a plurality of sets of tone elements,
Al Ht(‘-p for each of said sets, means plm*ldmﬂr

a 007111 on path for record-controlled im-

pulses  of different characteristics, means
functionally responsive to the 1mpulﬁe of

between the last named means
DS, 1efapt_actlYelyj

connections
and the sto
the latter.

9. ITn mechanism for (011t1 ollmn the oper-
ations of a plurality of sets of tone elernents.

a stop for each of said sets, means providing

a common path for record-controlled ]neu-
matic-impulses of different characteristics.

pneumatically operable-means functionally

responsive to the impulses of different char-

acteristics, respectively, and connections De-

tween the last named means and the stops,
respect ively, for operating the latter.

3. In mechanism for conty olling the op-
erations of a plurality of sets of | tone ele-

ments, a stop for each of said sets, motors
for the respective stops, each motor opera-
tive to move its stop to “on” and “off”

~positions, means providing a common path
For ILUJI(l-*"i)HtI olled impulses of different
. and operating connections

characteristios
between Hw Ltite' means and th e respective
motors, el {hnn eleruents wlmh are tunec-

_hmm]‘x responsive to the impulses of dif-
ferent characteristics. -

4. In a mechanism for C(rntmllmw the op-
erations. of o plurality of sets of tone ele-
ments, a stop for each of said sets. means
2 common path for record- CON-
mapidses of different characteristies.
el e;;m**m: operating means hetween t}w
fivst named means and the respective stops,
eac h Opuahvﬁ means mcluding elements to

‘move the cor responcdine st op ﬁm! Lo o1le Po-

sition and then to the othoer postiion under
control of successive impulses of a charace-

teristic to which the operating meas 1s fune-

h*};:a[h" resPONSIvVe.

Tn a mec hanicm for 'onhnﬂxmr the

_ '-:.,ap:zzr wions of a plurality of sets of tong ele-

metits, & stop for each of sald seéts, means

_131‘91*1dum a common path for rvecord-con-
"tro” 5| 1m13u}.ﬁef-* of diiferent characteristics,

1t heing

The pnemmatic K is shown

e 1n order to close
he cireutt throungh magnet 92 than is re-
quired of the movable bm.;ud of pneumatic
J in the completion of the circuit thloucrh

respectively, and

tor operating

Ferent

amdd connections bhetween the latter means

and the respective stops, ichuding elements
which are functionally responsive to the im-
pulses of different characteris stics, respec-
tively, motors, (,onm,f:,hom thro wh which
the motors are controlled by said e]uuents
respectively, and connections Letween the

motors ani the respective stops, the stops
‘and connections bemng conﬁtrur*ted and ar-
ranged with relation to each other to cause

the stops to be moved first to one pocsltmn
and then to i1ts other mlde] ‘control of suc-
cessive impulses,
6. In a mechanism for ¢ ontrolling the op-
rations of a plurality of sets of tone ele-

'_nlents. Al %Lop for each of said sets, a pneu-

matic motor for each stop, each motor opera-
tive to move the corr espondmg stop to “on”

and “oﬁ"‘" positions,
mon path for record-controlled Jmpulses of
(hiferent characteristics, and connections be-
tween the latter means and the respective

moters, the connections including elements

which are functionally responsive to the

m*1pul¢e~ of different characteristics.
In a mechanism for controlling the op-
ﬂ]"‘lthIlS ot a plurality of sets of tone ele-

‘ments, @ qtop for each of gaid sets, a motor

each motor operative to move
‘the (oueqpandmu stop to “on” and “off” po-

for each stop, e

sitions, means prov wing nocommon path §
1ecord- wn’rm]]ﬂd pneumatic mmpulses of d]L
characteristics, and connections be-
tween the latter means and the re spective
motors, the connections including elements
which are functionally responsive to  the

pneumahc mpulses of different ch&racter— |

15108, | |

S. In a nwc} anism for cont: volling the op-
crationg of v plurality of sets of tone cle-
ments, a %top for each of said sots, a pneu-
matic motor for each stop, each motor op-
erltwe 1o move the cm}e%porldmff stop to
“on” and “off” positions, means providine

a connuon path for vecord-controlled pneu-

matic mpulses of different chavacteristics,
and connections between the latter means

and the respective motors, the eonmctmm'

including elements which ‘are fun ctionally
responsive to the puet imatic unpulses of dit-
[Cwni characteristios, | |
In a mechanizan for '1"{!_3_'i_if'-_5.'{}1_}_;-;'i.'_if; thie op-
Ufmmh U*; ) :_rlnmluv ol zetz of tope ele.-
ments, 2 ctop for each ot sad sets, a moetor
for moving ewll fxiﬁp to mf and Cof? pos
ticns, means provid g 2 connion path hw
record - mm olled impulses of
tengths, ang connections hetween the Lin:r
means and ilm respective motors, the con-
nections mvlm!mf efernents W’hh:l Are. Jun-f*

tionally responsive resnectively to the jm-

pulses of different lengths.

© 10. Tn a mechanism for (ommlhm the
operations of a plurahty of sets of tone ele-
iments, a stop for each of said sets, a pneu-

Tl”l{JJJIlci Dr O"Tlﬁlllﬂ‘ a com-
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erations

matic motor for moving each stop to

mon path

frelled 1‘11‘!311LM
J_uncuomlh r gpmwne to the 1mp ﬂse% of

g ti. 011
len ﬂﬂ:]‘-‘%

_5111:;3_:.11»::, 1NOEOT {éu"- moving each stop to “on
and “off” positicns, means providing a com-

mon path for 1*0(*{,,51(7 controlled 1.,.11p‘111ws ot

different lengths, and connections between
the latter means and the respective motors,
the conp cf ons fzcuumw olements which
are Tunciionally responsive I“Eﬁpe""il\?@]? to

the 111;1131 GOS rﬁ mfi 2rent ]enﬂ ths,
chanism for controlling the op-

11, in g me
of a plurality of sets ot tone ele-
SEOP TOT mch Oi" said sets, a motor
cach stop to “on” and o f PO-
sitions, means Provicing & Ccommon path
for record- eommlkd pne cumatic Impulses
o7 m.ﬁ,m ent lengths, and connections between
the Iatber means and the res spactive motors,

=

‘:l'll..n-. }..-_

ments, a
0T mm*m_

"’}

the connections including elements which
are Tunctions ]T*r responsive. lespectwely to
the am‘i tises
20

of fltf“e ent. lem;}ths

12. In a mechanism iov coilbroﬂmg the
operaticns of a plurality of sets of tone ele-
ments, a stop for emh of said sets, a pneu-—

‘J?

"""Oﬁ”_po sitions, Means hmwdmc 8 Coml-
for record-controlled pneumatlc
nﬂpul‘se% of different lengths, and connec-
tiong hetween the latter mea ns and the re-

spective motors, the con: rections including
“olements which are f 1mct1cm 11y responsive

respectively to the Impuises m1 Chfferem
-'l.ell.wmr IR - -
13, In a mec hﬂu‘mm toy COHU_OHlHﬂ the

pewtmm of o plurality of sets ot 'mne ele-
ments, o Smap for e"ach of said sets, means
providing & Common path for re {:ord CON-
different lengths

chﬁerem lﬁnﬁthg T‘ewpeﬂtlwly :md conmnec-
and the
‘_a_'eﬂpecnwe c«t@p% Eor m}ei tmf“ the latter.
14. In a wchmm*i 101 conts olling
operations of a plurality of sets of tone ele-
ments, a stop for each of said sets, means
10“@161}1@ Q. wmr*mn path for 1eund cON-
}memmmc dmpulses ol
means
the 111’1]}1115:,6 of different leﬂwhs respec-
tively, snd connections Letween the last-

name¢d means and the ‘**'eﬁpﬂc:,rwe ampg {01‘ |

opera Ul’lﬁ the latter.

15, In a mtmwmm} for con “H!nn the
_ upﬂt‘f‘fm a, ploy ‘ﬁ? svoof g ets of 'a*:,u_:;':};".i_e ele-
ments, a t*’ﬂ’* for each of f:;mhi gets, means

1‘31’*@*«;?1(?1*1@ a  cOnmMmon

trollec mmnm:‘* of diffevent charactevistics,

a plw"abw of primary control members

functionally vesponsive to the m1pulbes of
different . characteristics vespectively,

ctions hetween the secondary control
stoDs, Tes pu,iwely
for. ce“ltlmlmfr dle

nwmbeis ana tne
1-6 —ﬁ—]—l & lﬂ{l(xﬁidiﬂ%“ﬂ

erraumns of & thhh - of sets of tone ele-
--memsﬁ gl SWD for each of said %usg means

‘means

Lh{-‘: |

for moving each of said stops to “on”
different
unctionally regponsive Lo

:control members which are functionally
sponsive to the impulses of different ]ennih%
‘respectively, and secondary control members
“having connection with the corresponding.

path m vecord-con-  primary control members and motors.

8C-
ondaary contr ol members connected w1th the
' m]marv control members, res peetlmhr and
- connec

- ,%ﬁ:{!;‘?@g |

providing a common path for record-con-
trolled pneumatw impulses of different
lengths, primary control members func-
tionally responsive to the impulses of dit-

ferent lengths respectively, secoqdfwv COT-

trol members connected with the primary
control members, respectively, and connec-

tions between the secondary cont1 ol mem-
‘bers and the stops, respectively. '

17. In a mechanism for controlling the
opemtmnﬁ of a plurality of sets of tone ele-

ments, a stop for each of said sets, a motor
for each stop, each motor operative to move
the corre pondmcf stop to “on” and “off” -
a commeon path 80

positions, means providing
for record-controlied impulses of different
characteristics, and connections between the

70

latter means and . the respective motors, the :

connections mcludmo* primary control mem-
bers which are functlonally responsive to

the impulses of different characteristics,
respectively, and secondary control mem-
bers having connection Wlth the correspond-
ing primary control members and motors.

18. In a mechanism for controiling the
operations of a plurality of sets of tone ele-

ments, a stop for each of said sets, a pneu-

‘matic motor for each stop, each motor on-

erative to move the correspondmg stt)p to

“on” and “off” nositions, means pro Vldll’lﬂ*

a common P ath for record- controlled 1

pulses of different characteristics, and con-

nectlons - between the latter means and the

| _respectwe .m()tors the connections” 111611101110 |
primary  control members which are func.
tionally responsive to the impulses of dif-

ferent characteristics, respectively, and sec-
Gnchrv eontrol members hwmﬂ' connection

with the correspondmw pmmary control

members and motors. _
19. In a mechamsm for mntmlhnﬁ the

operations of a plurality of sets of tone ele-

85
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95

100.7

105

ments, a stop for each of said sets, a motor

“ofi”’ ]}Oswlom.} means. pwﬂdmn a Ccommon.

ancl

110

path for record-controlled pnenmatic im-

pulses of different lengths, and connections
between the latter means and the respective
motors, the connections including primary
re-

90, Tn a mechanism for controlling
operations of a 1:)1{11“:1111}’5?' of sets (}F tone ele-

ments, a stop for each of said sets, a pneu-
matic motor for each stop, each motor on-
erative to move the me%ondmw stop fo

“on” and “off” positions, means prowdmw

‘& common path for 1"'“(:01*(1—(3{)111;1 olled 1m-
pitlses of different characteristics, and con-
._ned:mns between the latter means and the
;1eSpeetlve motors, the connections includ-
.‘mg pmmar\}' control membprs W}nch aTe

rhe |

115 |

120

125

130
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functionally res pon%n' to the 1mpulee% of
different characteristics, respectively. and
secondary control members having connec-

“tion with corresponding pnm&w f:fmtrol

members and motors.

21. In 2 mechanism 1’01 (*(;J'ztm'liirl' the

operations of a plurahty of sets of fone ele-

ments, a stop for each of caid sets, a notor
for each stop, each motor oper: ative £6 move

the corresponding stop fo on an off nesi-
tions, means vroviding 4 common path for
vecord - controlled  impulses  of _chﬁemnt

characteristics, and connections controllable
by said simpulses and 1n turn controll mw the

motors, respectively, saiG conmections 1n-
cludmﬂ* electrical (Jlrc;ults‘. and means for
mahmﬂ and breaking the circnits, the

the 1impulses ot different charact erzstlcs., Te-
spectively. |

22. In a mechamsm for controlling the'
operations of a plurality of sets of tone ele-
ments, a stop for each of said sets, a motor
for each Stop,, each motor operative to move
the corresponding stop to on and off post-
tions, means providing a common path for
record-controlled pneumatic impulses of
different characteristics, and connections
controllable by said 1mpulses and .in turn
controlling the motors, respeatlvely said
connections including electrical circuits and
pneumatically operable means for making
and breaking the circuits, the latter means

being functmnally responswe to the impulses
ot dlﬁerent characteristics respectively.

23. In a mechanism for controlling
operatlons of a plurality of sets of tone ele-

~ments, a stop for each of said sets, a pneu-

40

45

50

5b

~mon path for record- controlled pneumatic
~ impulses of different characteristics,
connections controllable by said 1mpulses

60

matic motor for each stop, each motor op-
erative to move the corresponding stop to

‘on and off positions, means providing ‘a
common path for record-controlled pneu-

matic impulses of different characteristics,
and connections controlled by said lmpulqes

and 1n turn contvolling the motors respec-
tively,

respectively, to the pneumatic 1mpulses of
different characteristics.

24. In a mechanism for controlling the

operations of a plurality of sets of tone ele-
ments, a stop for each of said sets, a pneu-

‘matic motor for each stop, each motor op-

erative to move the correspondmg stop to
on and off positions, means providing a com-

and

and in turn controlling the motors, respec-
tively, each of said connectmns mcludmg

 primary and secondary control members,

- the primary control members being func-

65

tlonally responsive respectively to the pneu-

matic impulses of different characteristics.
25. In a mechanism for controllmg the

Motors,

ldt- '.
‘ter means being hmctwnallv msponﬂ-lm to

the
_ operatmns of the secondary pneumatlc con-
trol members.

said connections including control
_ members which are functionally responsive

operations of a plurality of sets of tone ele-

tions, means providing & common path for

sald 1mpulses and 1n turn controlhng the
respwtwely

posl- -
70
record-controlled impulses of different char-
acteristics. and connections controllable by

sald connections in--
cluding primary and secondary — control

“ments, a stop for each of said sets, a motor
for each stop. éach motor operative to move
the corresponding stop to on and off

75

membelb and electrical circuits, the primary

control members being functlonally respon-

sive to the mmpulses of different character-

istics, respectively. and the electrical cir-
cuits beino controlled by the primary con-

80

trol members and controllmg the operatmns N

of the second.-;uy control members. _
26. In 2 mechanism for controllmﬂ' the

__.opemtlons of a plurality of sets of tone ele-

ments, a stop for each of said sets, a pneu-
matic motor for each stop, each motor op-

erative to move the corresponding stop to
“on” and “off” positions, means providing
a comimon path for record-controlled pneu-
90
said im-
pulses and In turn controlling the motors

matic impulses of different characteristics,
and connections controllable by

respectwelv sald connections including

pneumatic primary and secondary control

members and electrical circuits, the primary
control members being functionally respon-
sive respectively to the pneumatic 1mpulses
of different characteristics and each having
a circuit making and breaking element and

the electrical cireunits bemg opened and

closed by said elements and controlling the

27. In a mechanism for controllmg the
operation of a set of tone clements, a stop,

“connections controlled by the stop to render

the tone elements operative when the stop
is in its “on” position and 1noperative when
the stop is in its “off” position, and record-
controlled mechanism for moving the stop,

including connections which in either move-

ment of the stop are set into position to
move the stop in the opposite direction.
28. In a mechanism for controlling the

‘operation of a set of tone elements, a stop
movable to “on” and “off” positions and
connections controlled by the stop to render

the tone elements operative when the stop

is in its “on” position and inoperative when
“the stop is in its “off” position, and record-

controlled mechanism to operate the stop,

85

95

100

105

110

115

120

including a motor and connections between

the motor and the stop to transmit move-
ment from the motor to the stop, said con-
nections having an element which is shifted
in either movement of the stop to a position
in which its next operatlon by the motor
w1ll move the stop to its other position.
29. In a mechanism for controlling the

125

operation of a set of tone elements, a stop, 130
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operation of

means operable to render the tone elements
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vhen the stop is in its ston,

. mcm" and

tion and i inoperative

'_01{ position, and . reccrd-controlled mecha-

nism for 1110?11‘10* the step, including a mo-
tor and mer‘*hamc al connections between the

5 M“m# 1108

‘motor_and the stop to move the stop to its

on and off poswlozw b}f Sucws‘smve opermwm

of the motor

39. In A mecham%m mr wntvollmn *’ehe

a seb of tone elements, u %og
means opera LIL to endel the tone eleinents

~operative when the stop is in its on pml‘imn'
and inoperative when the s

o)

. posttion, and record-controlled mechanism

~for moving the stop including a preumatic
- motor Ewd mec,ham( al cﬂmmcmm
40 the motor and the stop to move the stop to

its on and off pOSlthllS b;? SUCCeSSIVe Oper'-

“bety et

"lthIlS of the motor.

__ In a :meclmmsm O conti {}11111“ the
_0pemtwn of a set of tone elements, a stop

p 18 1n its off

(o energize Lh(, magnet,
"‘fzech ‘ml T controlii;
set of tone ka‘iﬁmiq 2 piveded
a motor, [..1”1(} mmﬂvt]{mgh nge‘i the
On e m;eru
on mld (}ﬁ :)u: %ltmm, |

: i._}ﬁ'" '

e . . L. -I'I e
i, .IUJ. i ”'}} ifn;i 14!
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el

wiy to its

operatmp of a s% okt ione {31

tor and stop to operate the la: ﬂer resilient

the: %.ﬂp GHCCES-

eﬂtf“.ﬂ :w'*{} Lod _-
- stop, a motor for moving the stop to on and
off position, mechanism connecting the mo-

Lo

06

“means controlled by the position of the stop o

to-hold the mechanism in position to operate

-the stop to the pos 1t1011 Oppi}%TtP -m th.;u GL;
-__.CHOILC]; , S . _
39. In a meehamﬁm for contmﬂmrr _uhe'

operation of a set of tone elements, o pwot

ed Si{}]j 2
-. Il}l'l;x{L

f@r operating *he

1,._}

motor

necting the motor and ston t{} operate the
latter, and Vle’dlﬂﬂ‘ means - bet weﬂn

i._mwhamgm and stop to hold the former in

~manually movable to either on or off posjl-'

- tion, record-controlled means to move the
S‘Lop to either of said ‘positions, and connec-
- tions to render the set of tone elements oper-
- ative when the stop is in 1ts on. posuwn and

o0

inoperative when the stop is in 1ts off posis
tion, the record-controlled means Cincluding

an element with relation to which the sto; 0

1s movable to either of said- positions
which element is shntech ny movement of the

‘stop, to a pos:ttlon in which its next move-

‘ment under control of a record will cause it
jto move |

60 :stop 2

S ]

the stop to its other position.

34 In a mechanism for contmllmr! ““‘Le
O1e eration of a set of tone elements, a pivotal

valve controlling magnet, and means
_for energizing and de-energizing the magonet

tion to opera
W he}l frhg motor is neu’"

position to opei ate the htﬂ:{,:t m,. lis {}ﬂ]h

Pos ition.

eon Ll"oﬂm o,

40 In a mecha nism: for

echanism con-

100

s holding the ston ylﬂldmﬂiv in ei Lhti '
1ts Opﬂn or clﬁ sed pos sition,

10

the

110
the -

(}I}emtwn of a set of tcme elﬂmenm; *’1‘1:}11-3_ |

m—.ﬂljr and automatically operable stop.

es1lz em: means between the stop and

operated.

- 41. ¥In a mechanism for f“{}“’ll?"()ﬂl?lﬂ | lﬁe O3~

%top an arm pivoted to the stop and ﬂf*{,em“w
£ ihelmon mvm; a spring pressing. on

a mo-
Loy, LOIlH&C‘th“’lE; hetwesn the stop and Jotor
ie:)r op erating the stop to oven and p}med no-
_--%1#:1011
dihl-_;

115

'.«:‘oxm{,%mn h@lfh*w the cm‘mecmons n posi-
te Lhe stop to 1tg (}Lhar vosition

120
eration f’[ a set of tone elemmtsn,a pivoted

the -

Lopposite end of the arm to hold the stop in

*mthu itg

under Comrol of the stop. mf*mdmn spaced
“electrical contact elomems fmd 2 contact ele.-

| by the s
; .mem movable W:L‘th the stop s and adapted to .

oI OF off ?:aosm«;m wnmetmns be-
tween Lhe stop and motor, means controlled

-

%)
Tt

top when in one position to hold the

w}mecumﬂs in posﬁloﬂ to operate the stop .
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Jin the direction of the other position when

10

the motor 15 next operdted

492. In = 1w1erh1n15m for controlling thr-
overation of a set of tone elements, a piv-
oted s stop having shoulders, a motor, means

-hmdmn ﬂl{, S0y Tle] dingly 1n either its oper:

or clozed 13:0':11‘011 a par of links, one of
which is pivoted to the stop and the other of
Vi lnr 1 1S h{“’uiﬁ‘d to the miotor, the link pivot-

d to the stop ceingn nosition to engage the

Jespeu:rre shoulders uring the “on” and
“off” movement of the Qtop and a sme_
connecting the Iinks and stop and arranged
o prese the links to a position to operate
the stop to the 1 %111011 (1p1)0f—~1t(~“ to that oc-
dpled

In a
Oer 1+1011 of a set of tone clements, a pivot-
ed stop having shoulders, a power pneu-

matic, means 1101(:11110- the stop yieldingly in
either its open or closed positions, connect-
¢ Iinks, one end of one of which 1s pivoted
on the stop and in position to have the link
engage mther ot the stop shoulders, the op-

mechanism for f::ontl'ol]ing the

vosite end of the other Iink being connecied

to the power pneumatic, and resilient means

between the connected links and the stop to

foree the links out of alinement and tm& arw

the shoulders not last engaged.
44, In a mechanism for

el stop having shoulders, a power pnen-

‘matic, means holding the Stop yvieldingly 1

either its open or closed positions, connect-

~ed links, one end of one of which 1s pivoted
‘on the stop and in position to have the linic
. engage either of the stop shoulders, the op-

Hosﬂ:e end of the other lmk being (,aolutlewmI
to the power pneumatic, leslhen‘r means he-
tween the connected links and the stop to
force the links out of alinement and toward
the shoulder, and electric contacts opened

11

controlling the :
operation of a set of tone elements, a pivot-

95

QL

o

40

and closed by q]ternate movements of the"

stop.

In t{ﬁqtlmon}r whereof I affix my sienature.

GEO. W. GITTINS
Administrator of the estate Qf Heinrich
BO(‘Z;?S(’}I ?..m;emm* deceasecf
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