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This invention selates ;gemerally to musi-
cal dnstruments and more particularly to
electropneumatically operated organs such
as :are ;used. im theatres and similar places.
- #ts principal -object is to provide novel
and reliable means for automatically setting
and selecting different combinations of stop
keys without the organist leaving the organ
bench.

Another.object of the invention is to pro-
vide 1am -efficient switch mechanism for con-
{rolling the eircuits governing the selection
of different combinations of stop keys.

A durther .object is the provision of .a
simple :and -reliable adjustable combination
or selective board for automatically control-
ling the :movements -of the stop keys.

“The invention . further consists in certain
improvements and combination of parts
hereinafter mare fully.deseribed and pointed
out in:the appended claims.

In the accompanying drawings:

Figure 1 1s @' diagrammatic view of the
stop mechanism embedying my improve-
ments. Figure2is a fragmentary face view
of :the. master switch mechanism ‘controlling
the cireuits governing the selection of differ-
ent combimations of stop keys. Figure 8 is a

“transverse wertical section thereof on line
S—3, Fig. 2, *Figure 4 is a transverse verti-
cal section of the cembination beard and
assoeiated parts. Figure 5 is a vertical sec-
tion thereof on line 5—5, Figure 4. - Figure 6
is a horizental section on line 6—6, Fig. 4.
Figure 7 is a fragmentary view, similar to
Fig. 4 showing the parts in a different po-
sition, ‘

Bimilar chavacters .of reference indicate
correspending parts throughout the several
views,

“Organs of 'the type to which my present
improvements are applicable, are usually
provided adjacent the keys of each manual
with a -plurality of so-called “combination

5 pistens” which funetion to draw, by press-

Ing any-ore of them, a certain combination
of stop keys simultaneously without ‘the me-
cessity of -drawing each one individually.
Associated with each:set or row of combina-
tien -pistons is a “master piston” which is
pressed simultaneously with the act of draw-
ing the mdividual stop keys desired in a
given-combination and pressing the “combi-
nation :piston” to which they are to be in-

cluded. After thus setting the desired stop
keys to be.coupled with a particular “combi-
nation -piston,” the latter and the “master

piston” are released and the drawn stop keys:

ave returned -to their initial undrawn posi-
tion. Thereafter, every time this particular
“combinatien -piston” is pressed, the corre-
sponding eombination of stop keys is auto-
matically drawn.

In its general organization, this invention
comprises four distinet actioms, namely,
(1) the bolster motors or pneumatics and the
on and off machine which directly operate the
stop keys, (2) the combination Inachine,
(3) the reversing or master switchboard, and
(4) the adjustable combination or selective
board: The arrangement of the bolster
pneumatics, the on -and off machine and the
combination machine is the same as on or-
gans now in use, wherein the various combi-
nations of stop keys are adjus‘ed by hand
at a distance from the organ hench. The
novel features-of the present invention reside
in tire corstruction and arrangement of the
reversing switch board and the adjustable
combination board which afferd the selec-

‘tion of the different combinations of stop

keys desired directly from the organ bench.

Referring now to the drawings, particu-
larly Fig. 1, 10 indicates a stop key pivoted
to a fnlerum pin or rod 11 and having a
spring 12 in engagement therewith for main-
taining it in either its operative or inopera-
tive position. A rearwardly extending me-
tallic arm 13 on this key is adapted to con-
nect the contacts 14, 15 when ‘the key is in
its drawn or operative position. In such
position, an electric -circuit is closed which
operates the :stop mechanism that the key
controls in the usnal way.

Mounted on the bolster 16 of the organ
for operative engagement with the stop kev

‘arm 1s a pair of metor pneumatics 17, 18,

one being designated -the “on” pnewmatic
which, when inflated draws the s op ker to
its operative position, while the other is
cesignated the “off” pneumatic and acts,
when inflated. to return said key to its in-
operative position. As shown in Tig. 1,
these pneumatics may be dispesed one be-
hind the other, the movable board of the
“on” pneumatic underlying the arm 18 of
the stop key and the corresponding board
of the “off” pncumatic having an extension
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19 overhanging- said -arm.- The “on” and
“off” pneumatics are connected by conduits
20 and 21, respectively, to whatis termed
the on and off machine which may be of any
suitable and well known construction. That
shown in the drawings, for ¢xample, com-
prises an action box 92 having two separate
wind chests 28, 23, each. containing an elec-
tro-magnet 24 controlling a disk-valve 25
that supplies air from:the corresponding
wind chest through a passage 26 to a pneu-
matic 27, which ‘In: turn actuates a valve 28
that controls the supply of -air from ‘said
wind chest through a passage 29 leading to
the corresponding conduits 20, 21, connected

to the on and off pneumatics.” The energiz-

ing of either electro-magnet 24 causes the n-
flation of the corresponding motor preumatic

17 or 18 with the result that the stop key is

likewise moved in one dirgction or the other
to bring into or out of play the correspond-
ing stop-of pipes.: .

The combination machine preferably com-
prises ‘an ‘action-box 30 having a- wind chest
31 containing an electro-magnet 32 which
controls a disk valve:33 that supplies air
{rom said wind chest through a passage 34
to a pneumatic 85, - which - in turn actuates a
valve 386 controlling the supply of air from
the wind chest through a passage 37 leading
to a pneumatic 88 which is normally held
collapsed by a ‘spring 89. The movable
board of said pneumatic 38 carries a metal-
lic bar 40 adapted to bridge contacts 41 ap-
plied to a block 42. When the electro-mag-
net 32 is energized, the pneumatic 38 is in-

flated, bringing its contact bar into engage-

ment with the contacts 41 and closing an
electric circuit for operating the on and off
machine. S

As before stated, the parts thus far de-
scribed are in common use on present day
organs. The new actions entering into the
present invention consist of the reversible
or master control switch and the adjustable
combination board which parts function to
control the on and off machine and the com-
bination machine in order to automatically
effect the selection of the stop keys desired
without leaving the organ bench. The pre-
ferred form of switch shown in Figs. 2 and
3, consists of an upright board 48 provided
on its face with a plurality of sets of bronze
contact strips 44, 44* arranged in parallel
relation and suitably insulated from one an-
other. At its upper end, this board is pro-
vided with a transverse spreader rail 45 hav-
ing o plurality of sets of terminals 46, 462
corresponding in number and in permanent
contact with the bronze strips. Each ter-
minal 46 of a set is connected by a wire 47
to one of the fixed contacts 48 of a combina-
tion piston 49, whose function is that of a
switch, while each terminal 46* is connected
by a wire 50 with the contact 14 with which
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the arm 13 of the Corresponding. stop key is
adapted to engage, the companion contact
15 being connected by a feed wire 51 with

a generator 52 or other suitable source of

electrical energy. The - other contact 48 of
the combination piston ‘is connected by a
wire 53 joined to a wire 51 leading t6 the

-generator. It will thus be understood that

the terminals 46 correspond in number to
the combination pistons employed on the or-
gan, while the terminals 46 correspond in
number to the stop keys used. .- T
‘Movable alternately into and out of en

gagement with-the bronze contact strips 44,

44* are upper and lower switchheads 54, 55
which. are mounted on horizontal fulerum
pins 56,-56 supported at their ends in:suitable

bearing blocks 57 secured to the front side of -
‘the switchboard 43. . These switch-heads are

tied together at their ends by links 58, so
that when one of them is rocked in one direc-
tion the other is rocked in the opposite direc-
tion, or in other words, when one is “on”
the other is “off”. R

. 'The upper switch-head 54 carries a plural-
ity of sets of contacts 59, 59 preferably of
wire, adapted to engage the ccorresponding
sets of bronze strips 44, 44* while the lower
switch-head 55 has similar contacts 60, -60>
for the same purpose, the contacts .on the

70
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80
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20

95

switch-heads corresponding in number to = -

said strips. "As shown in Figs. 2:and 8, those
ends of the contact wires which -engage the
strips 44, 44* are free to pass loosely through
slots 61 in the respective switch-heads, there-
by permitting said wires to yield more or
less and - insuring good. electrical contact

with the bronze strips.: The lower switch--

100

iead has a rearwardly extending actuating

arm 62 to which a spring 68 is applied for.

105

normally holding the lower switch-head in .

its “on” position and the upper switch-head
in its “off’ position, as shown by full lines
in the drawings, particularly Fig. 3. In
this normal position of the switch, it func-
tions to complete an electric circuit for con-
trolling the on and off machine, while in
the other position thereof, it serves to-com-
plete an electric circuit for controlling the
adjustable combination board, as will here-
inafter be described.

This reversible or master switch is elec-
tro-pneumatically controlled, and to this
end an action is provided including a wind
chest 64 containing an electro-magnet 65
which operates a disk valve 66 that supplies
air from said wind chest through a passage
67 to a pneumatic 68, which in turn actuates
a valve 69 controlling the supply of air from
the wind chest through a passage 70 leading
to a pneumatic 71 connected by an upright
rod 72 with the actuating arm 62 of the
lower switch-head. = The energizing of the
electro-magnet 65 results in the inflation of
the pneumatic 71 which acts to rock the
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lower switch-head 55 to its “off” position
and the upper switch-head to its “on” posi-
tion. The cirenit, including this magnet is
controlled ;by :a “mmster piston” 78, which
Bols @s @ switch, one of the terminals 73+
thereof being connected by a wire 74 1o one
of e magnet-coils, while the other terminal
is joimed by =a branch-wire 75 with the feed
wire 51 deading to the generator 52, the

“other magmet-coll “being connected by ‘a re-

turn: wire @6 <with the sopposite side of the
generator. “Phus, when the master piston is
pressed, ‘the wcircuit including the electro-
magnet 65 is closed and ‘the master switch
is-wetuated in the proper direction to ‘bring
its upper head into contact with the bronge
strips 44, 44° and .its lower lead out of con-
tact with such strips.

in the normal position of ‘the reversible
switch, swherein the .contact wires 60, 60° of
the Jower switch-head 55 are in contact with
the bronee strips 44, 44 two separate cir-
cuits are established, one including the stop
key &nd the gtop-action, which latter has not
been deemed meeessary 4o show in the draw-
ings, bt which is of any suitable and well
known construction, and the other includ-
ing the-combination piston 49 and the elec-
tro-mugnet 32 -of ‘the combination machine.
For th¥s purpose, cach of the lower switch.-
head wires 60 hes -connected thereto a wire
77 ~which deads o one of the coils of the
electro-magnet 82, the other coil being con-
neeted ‘by 8 branch wire 78 with the return
“wire 76 -of the generator, while each of the
compenion centact wires:60* is connected by
a ‘wire 79 with -one of ‘the coils of the elec-
tro-magnet 79 of the stop action, the other
coil ‘being connected by a branch wire 79
“with said generator return wire. When the
stop key 10 is depressed or drawn to the
position shown by dotted lines in Fig. 1, the
cerresponding stop of pipes connected there-
with ‘1s brought into play, the circuit estab-
dished ‘including the stop arm 13, contact 14,
wire 50, terminal 46* on the spreader rail
45, ‘bronze strips 44®, contact wire 60* on
the lower switch-head 55, wire 79 to the
stop action magnet 792 ‘thence to the return
“wire 76, -generator 52 and feed wire 51 to
the -companion .contact 15. When the com-
bination piston 49 is pressed, the combina-
tion :mac{))ine is_brought into action, the
cireuit established including one of the con-
‘tacts 48, wire 47, spreader rail contact 46,
bromze strip-44, contact wire 60 on the lower
switch-hend, wire 77, electro-magnet 32, wire
78, return ‘wire 76 to the generator 59 and
thence over the feed wire 51, and branch
“wire 53 to the companion piston-contact 48.
This will cause the pneumatic 38 of the com-
bination machine to be inflated, bringing
its'bar 40 into-engagement with the contacts
41, thereby -establishing another circuit for
-operating ‘the on and off machine through
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the medium of the so-called adjustable com-
bination board to be presently described.
In its preferred construction, shown in
Figs. 1,4, 5,6 and 7, this combination board
comprises a plurality of vertically
switch levers 80 fulcrumed at 81 in a suit
able frame 82 and arranged in horizontal
rows, there being as many rows as there are
combination pistens on a given-sized organ

and as many switches in each row as there .

are stop keys. In other words, if there are
ten stop keys and five combination pistons,
there would be five switch levers arranged
vertically -one above the other for each stop
key, or fifty in all. As shown in I ig. 5, the
rows of switch levers are provided at one
side thereof with indicators or numerals 83
which correspond to those on the combina-
tion pistons, while above the switch arms in
line with the columns thereof are identify-
ing characters 84 corresponding to these on
the stop kevs. This arrangement merely
affords an identifying system of associating
the different switch levers with their corre.
sponding stop keys and combination pistons,
Fach switch lever 80 carvies a forwardly
projecting metallic arm 80* which is elec.
trically conmected by a wire 85 with one of
the block-contacts 41 of the combination

machine and which is adapted to engage one -

or the other of a set of “on” and “off” con.
tacts 86, 87, respectively. A spring 88 ap-
plied to the switch lever acts to maintain it
in one position or the other in substantially
the same manner as the stop key 10 is held.
The “on” switch contact 86 is connected by
a wire 89 with the magnet 24 controlling the
corresponding “on” pneumatic 17 of the.on
and off machine, while the “off” switch con-
tact 87 is connected by a wire 90 with the
other magnet 24 controlling the correspond-
ing “off” pneumatic 18 of said machine.
When the switch lever is moved to its “on”
position, the corresponding pneumatic 17 is
inflated to move the stop ey to its drawn
position and when said switeh lever is moved
to its “off” position, the corresponding
preumatic 18 is inflated to return the key
to its initial position.

Adapted for operative engagement with
each switch lever 80, whereby the same is
shifted to one position or the other, is an
actuating member consisting of vertically-
swinging push rod 91 fulerumed at 99 to a
guide head or carrier 93 arranged for hori-
zontal movement in a guideway 94 formed
n a support 95 disposed in the rear of the
switch-frame 82. FEach push rod is located
directly in rear of its companion switch
lever and is adapted to engage the rear end
of the same above or below the axis of its
fulerum 81. In order to bring the push rods
of each column to their proper position
above or below the pivotal axis of the .cor-
responding switch levers, a plurality of wer-
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tically-movable selector bars 96 are provided’

which are guided on the front face of the
support 95 and ‘which contain a series-of
openings 97 through which the free.ends of
the push rods extend. Tt is to be noted that
there are as many selector bars as there are
stop-keys and’ that there are as many push
rods in a row as there are switches.  Kach
selector bar -is held  normally in its lower
position by.a spring 98 applied to the lower
end. thereof, while its upper end terminates
in-a stop flange 99 adapted to abut against
the lower and upper faces of a horizontal
groove 100, formed in a rail 101 secured to
the top of the support 95, for limiting the
downward and upward movements of the
selector. bar, respectively. In the lowered
position .of the latter, the column of push
rods- associated . therewith act to shiff the
companion switch levers to their “off” posi-
tion, as shown by full lines in Fig. 4, when
the guide heads 93 are projected forwardly,
while in the elevated position of said bar,
the push rods assame the proper position to
shift such switch levers to their “on” posi-
tion, as shown by full lines in Fig. 7, when
said guide -heads are actuated. '
Each of 'the guide heads 93 and- selector
bars 96 is .actuated by electro-pneumatic
mechanism controlled by the combination
piston 49 and stop key 10, respectively. The
mechanism for actuating the guide-head cor-
responding to a. given combination piston
preferably comprises a wind chest 102 con-
taining an electromagnet 103 which operates
a disk valve 104 that supplies air from the
wind chest through a passage 105 to a pneu-
matic 106, which in turn actuates a valve
107 controlling the supply of air from said
wind -chest to a passage 108 leading to a
pneumatic 109 normally collapsed by a
spring 110, said last-named pneumatic be-
ing connected to the guide head by links
111, 112, joined to the arms of a bell crank
113 mounted on a rock shaft 114. One coil
of this electro-magnet is connected by a wire
115 with one of the contact wires 59 on the
upper master switch-head 54 which is in-
cluded in the circuit controlled by the com-
bination piston 49, while the other coil is
connected by a branch wire 116 with the re-
turn wire 76 leading to the generator. Thus,
when the master piston 73 is pressed to
bring the upper head of the master switch
into operation and the combination piston is
likewise pressed, the proper circuit is estab-
lished to cause the inflation of the pneumatic
109 which functions to rock the bell crank
113 and project the corresponding guide
head 93 to bring its push rods into play for
moving the companion switch levers 80 to
their “on” or “off” position, if they are not
already in one or the other of such positions.
Should the switch levers, at the time, be in

5 a position to which the push rods would
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otherwise move them, they will 'of course re-

main in such position.”-" -

“The mechanism for actuating
bars 96, whereby the selection of the particu-
lar- stop keys is automatically effected with-

the 'séiéct;)rE :

70:

out. leaving the :organ bench,: comprises:a
wind chest 117 containing an-electro-magnet

118 which ‘operates.a disk valve 119 that

supplies air- from the wind: chest through: 4
passage 120 to.a pneumatic::121,. which:-in-

75

turn actuates: a-valve .122° controlling: the -
supply of air from said wind chest to a-pas- .
sage 123 leading to-a pneumatic 124 con- :
nected by a link 125:with the lower end of -

the corresponding selector bar. --This elec~

tro-magnet is included -in the circuit: con-

80 -

trolled by the stop key 10, one of its coils -
being connected by a wire 126 to the corre- -

sponding contact . wire 592 on the upper re-
versible switch-head 54, the other coil being

85

connected by a: branch wire '127 with. the -
generator return wire 76. Thus, when the -
master piston 73 is pressed to bring the up- .

per head -of the reversible switch into oper-
ation and the desired stop key is drawn, the

90

proper circuit is established to cause the in-.-
flation of the. pneumatic 124, which. acts to
elevate the corresponding selector bar and
swing the push rods attached thereto to the -

position shown in:Fig. 7, ready to. be pro- 9

jected, - when the - combination - piston : is -

pressed, for moving the companion-switch
levers 80 to their “on” position. = . ‘.

From the foregoing, it _Willﬁ“be‘,.‘undel,".;

stood, that the function of the master: pis-.

ton 73 is to actuate the reversible or master

switch-heads 54, 55 which establish or break .

;100

two separate and -distinct circuits controlled -

by the.stop keys and the combination pis-
tons, each stop key being electro-pneumati-
cally connected witli a selector bar 96 and

each combination piston 49 being similarly -

105

connected with a row of. push rods 91 which. -
actuate the switch levers 80 for controlling -

the on and off machine. It will also be
understood - that for. each stop key on the

console there are as many switch levers, and :

110~

push rods on the combination board, ar--.
ranged one above the other, as there are .

combination pistons. In the diagrammatic.
arrangement of the.invention shown in Fig.:

115

1, only one complete unit has been: illus- :
trated for the sake of clearness.” This is, .

a combination- piston is shown ‘connected
with a particular push rod -and .companion
switch lever, and a single stop key ‘is shown
controlled by such combination piston; while

126

in practice, a single combination piston may

control a plurality of stop keys desired for
a given combination. ' -

The operation of the mechanism is as fol-.

lows: )

125.

In the ordinary playing of the organ, the -
stop keys may be manually drawn at will "

in the usual manner. When a stop key :is

130
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#o- §rawn, the: stop: key arm. 13. bridges the
contacts 14, 15 and’ an. elechric cireuit is
established. ineluding the wire 50, spreader

* terininal 46% and the corresponding bronze

10:

15

20-

strip. 444, contact wire 60* on. the lower

switch: lead: 55 whick is. normally “ons™ wire
¥ te the step- action: magnet 79*, wire 79,
and: thence over the return: wire 76, gener-

ator 52, and feed. wire 51 to the contact 15.

Assume: that the sbep key 10, together
with ether stop keys, is te: be coupled to the

qombination. piston. 49 identified. as No. 1,

so that at a predetermined: point in the
playing: of a given: selection, the selected
stop Keys will be automatically drawn. by
sinply pressingr such: combination. piston.
First, press: the master piston %3, which as
‘Theratofere deseribed, actuates the master
switch, moving its lower switch head 55 out
of centact: with the hrenze strips-44, 44* and

its.upper-switch head 54 into contaet there-

with:. Seconds, while helding the master pis-

tonmy, draw the step keys desired to be in-

eluded im the combination. TFhe drawing of

-enelr stop: key closes a cireuit including the

wipe: 50, spreader terminal 467, strip 447,

- eontmet wire H9% o the upper switch head,

30

40.

45

80

and: wire 126 to magnet 118, thereby in-
flating: the pneumatic 124 and elevating the
corresponding: selector bar 96 together with

the: pushi vods' 94 conneeted. therewith to the

piston shown: by detted lines im Fig. 4,
wherein-the free ends of said push. rods are

abeve the pivotal axes of the companion

awiteh: levers 80t Third, while still holding
the master piston, press the particular com-

bination: piston: 49- desired, in' this instance

No. 1, whick establishes « cireuit including
the wire 47,. spreader terminal 46, bronze
strip44, eontact wire 59 on the: upper switeh
head;, and wire L15- to- the agnet 103 of

‘the comabination: board;,. thereby nffating the

preumatic 109 and: shifting the row of push

rods.coupled therewith to the projected po-

sition, shown in: Fig. 7. The projection of
those push. rods. which were previously ele-
vated: By the: selector bars coupled with the
dvawr: stop keys, causes the companion
awitclr levers: 80- tor be roeked dowmwardly
bringing their metallic arms 80* into engage-
ment with: the: corresponding “on” contacts
86 of said switch lewers, as-shown in Fig. 7.
Fourth, return. the drawn stop: keys to their
initial position and release the master pis-
tow and: comibination piston. In this way
the complete combination is set without the
neeessityr of the organist leaving his bench
and by the one eoperatiom of pressing the
combinabtion: piston while the master piston
is:held..

Assume: nor, that the organist has reached
the place in his selection where he wants to
threw' into: play the combination of stops
prewvionsty selected. Ide simply presses the

BEST AVAILABLE COPY -

particular combination piston coupled with
the desired stop keys and the latter will be
automatically drawn. The pressing of the
combinatien piston. establishes a circuit in-
cluding the wire 47, spreader terminal 46,
bronze strips 44, contact wire 60 on the lower
switch-head: 55 which is now in its normal
or “on” position, wire 77 to the magnet 82
of the combination machine, thereby inflat-
ing the pneumatic 38 and bringing its- me-
tallic bars 40 into engagement with the
block-contacts 41, from which. the current
passes over wire 85 to the switch arms 80*
which are at this time engaged with the
“on” contacts 86. The circuit then continues
over wire 89 to the “on” magnet 24 of the
on and off machine which becomes. energized,
causing the inflation of the corresponding
pneumatic 17 and moving the stop keys to
their drawn position.

Any of the switches 80 which happen. to
be in their “on” position at the time of set-
ting a given combination of stop keys and
which are not supposed to be included in
such combination will be automatically
shifted to their “off” position the moment
the particular combination piston is pressed.
Fhat is; if certain stop keys are not drawn
during the setting of a combination, their
selector bars 96 are likewise not actuated: and
the moment the combination piston includ-
ing the chosen stop keys is pressed the cor-
responding push rod supporting head: 93 is
projected forwardly and: those switch. levers
80, which happen to be “on”, either remain-
in such position if the corresponding key
has been selected or are shifted to “off” po-
sitiom, should they not already be in such: po-
sition, if their corresponding stop keys have
not been selected.

When it is desired to set all the switch
levers 80 of the combination board. in their
“off” positions, it is merely a matter of put-
ting all the stop keys up, pressing the mas-
ter piston 78, and all the eombination pis-
tons 49. This will place the adjustable com-
bination mechanism in correct position for
making new selections or combinations.

I claim as my invention:—

1. In an electro-pneumatic organ, the
combination of a plurality of stop keys, ac-
tuating devices for moving them to their
“on” and “off” positions, a combination
mechanism arranged for connection vith
said actuating devices for controlling desired
stop-combinations, an electric circuit includ-
ing said actuating devices and said combina-
tion mechanism and selecting switches in
said circuit for coupling said combination
mechanism with said actuating devices, said
selecting  switches being controllable from
the organ bench and governing the stop key
actuating devices:

9. In. an electropneumatic organ, the
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combination of a plurality of stop keys, ac-
tuating devices for moving them to their “on”
and- “off” positions, a combination mech-
anism arranged for connection with said ac-
tuating devices for controlling desired stop-
combinations, an electric circuit 'including
said actuating devices and said combination
mechanism, shiftable switch members in said
circuit independent of but operatively con-
nected with the stop key actuating devices
and the combination mechanism for govern-
ing the movements of the stop-keys, and

means controlled from the organ bench for

operating said shiftable switch members.
8. In an electro-pneumatic organ, the

combination of a plurality of stop keys, ac-

tuating devices for moving them to -their

““on” and “off” positions, a combination
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mechanism connected with said actuating
devices, a plurality of -electric circuits in-
cluding the actuating devices and the combi-
nation mechanism, switches in said circuits
movable to “on” and “off” positions for gov-
erning the corresponding movement of the
stop-keys, and means controllable from the

“organ bench and independent of said actu-

ating -devices and said combination mecha-
nism for ' automatically operating said
switches.

4. In an organ, the combination of a plu-
rality of stop keys, actuating devices for
moving them to their “on” and “off” posi-
tions, a combination mechanism arranged for
connection with said actuating devices for
controlling desired stop-combinations, shift-
able means connecting said combination
mechanism with said actuating devices for
governing the latter, and means operated
from the organ bench and under the control
of the combination mechanism and the stop
keys for operating said shiftable means.

5. In an electro-pneumatic organ, the com-
bination of a plurality of stop keys, actuat-
ing devices for moving them to their “on”
and “off” positions, adjustable mechanism
operatively connected to said actuating de-
vices for selectively controlling the movement
of a predetermined combination of stop keys,
a combination piston controlling the stop
key actuating devices, and automatic means
under the control of the stop keys and said
combination piston for setting the adjust-
able mechanism to effect the simultaneous
drawing of such stop key combination when
said piston is operated.

6. In an electro-pneumatic organ, the
combination of a plurality of stop keys.
actuating devices for moving them to their
“on” and “off” positions, shiftable members
controlling said actuating devices, a combi-
nation mechanism connected with the stop
key actuating devices through said shiftable
members, a combination pisten for said
mechanism, means for actuating said shift-
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able members, and a ‘master control device
connected with said stop keys and said com-
bination piston for governing the actuating
means of said shiftable members: :

7. In an electro-pneumatic organ, the com--

bination of a -plurality of stop keys, actu-
ating devices for moving them to their “on”
and “oft” positions, shiftable members con-
trolling said actuating devices; a combina-

(1]

70

tion mechanism connected with the stop key

actuating devices through said -shiftable
members, a combination piston  for: said
mechanism, means for actuating said:shift-
able members, a master control device for

75

governing said actuating means, said device *

being connected to said stop keys and said
combination piston, and a master. piston con-
nected ‘with said control device for actuat-

ing it. y

80

8. In an electro-pneumatic organ, the com- -

bination of a plurality of stop keys, actuat-
g devices for moving them to their “on”
and “off” positions, a combination : mecha-
nism connected with said actuating ‘devices,

85

a plurality of electric circuits including the -

latter and said combination mechanism,
shiftable members forming parts of said cir-
cuits for selectively controlling the move-
ment of a predetermined combination :of

90

stop keys, a combination. piston adapted- to -

close said circuits for rendering the-stop key

95

actuating devices operative, means for actu- -

ating said shiftable members,-and an-elec-
trical control device for  said actuating

means connected to said stop keys and said“*

combination piston. :

9. In an electro-pneumatic organ, the com-
bination of a plurality of stop keys, actuat-
ing devices for moving them to their “on”

100

and “off” positions, a combination mecha- '~

nism connected with said actuating devices,
a plurality of electric circuits including the
latter and said combination mechanism,
shiftable members forming parts of:said cir-

105

cuits for selectively controlling the move- -

ment of a predetermined - combination of
stop keys, a combination piston adapted to
close said circuits for rendering the stop key
actuating devices - operative, electrically-
operated mechanism for actuating said shift-
able members, electric circuits connecting
said mechanism with the stop keys-and said
combination piston, and switches for sepa-
rately controlling said first- and last-named

circuits, one of the switches being on when

the other is off and vice versa.

10. In a combination stop mechanism for
musical instruments, the combination of a
plurality of stop keys, actuating devices for
moving them to their “on” and “off” posi-
tions, a combination mechanism connected
with said actuating devices, a combination
piston, an electrical circuit including each of
the aforesaid elements, switch arms in said
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eircuit conneeting the: stop key actuating de-
wices withs the cembination: mechanism for
selectively controlling the movement of a
‘predetermimed combination of stop: keys, and
5 means: for setting said switch arms from the
organ: bench, .eomprising electro-pneumati-
cally - operatedt devices for moving said

. switeh avitig tostheir “on” and “off” pesitions,

- arseoone: eivenit therefor, a master switeh in-

10- ehucled in said first- and: second-named eir-
cuits for rendering said electro-pmenmiati-
eally operated devices: operative' when: said
stop: keyps amwd said combination piston are
suceessively: actuated:and a master piston for

+ 15 eomtrollimg said master switeli; the Iatter be-
ing constvucted ta separately control the
fivst- and’ secondrnamed: circuits, respec-
tively. ‘
1L I a cambimation stop: mechanisin for

20 musicad instruments, the combination of a
- plirality of step: keys;. actuating devices for

- memving them to: their “on™ and “off’” posi-
tions, % cembination: mechamism. connected
with: swick actuating devices, a combination
25 piston,..am eleetracal cireuit imcluding each

-of the: aferesaid: elements, switch arms in

"gatd: eircuit commecting’ the stop key actuat-

ing devices with the eombination: mechanism

-for selectively controllimg: the moventent of
'80- % predeterminec: combmation of step keys,

elestrically operated mechanism: for actu-
‘whing sasd switch avms, a. second: electrieal
eirewat conneetmy said mechanism with, the
~skep keys.arrd the: combination: piston, and
36 a switch for separately controling said
firgt- and second-namee: eireuits; said switeh
mcludimg: two switch-heads alternately mov-
zble te eme or the: other of two operative
positions,. ene switch-liead centrolling the
ewrcutt including the stop: keys, combination
mechamism,, combination: piston: and step key
actuating devices, and: the other switcli-head
contrelling the cireuit including the stop
keys; combination piston; and switch-arn
actuating: mechanism.

12 Im an orgam, the combination of a
plurality of stop keysj actuating devices for
moving them to their “on” and “off” posi-
tions, eontrolling: means: for said actuating
devices, and. mechanism confrollable from
the orgam: bench for eperating said control-
ling means to their “on” and: “off” positions,
said; mechanism ineluding movable members
arranged: to engage said controlling means
- for moving: them te one position or the
other; and. selecting means connected with
said. movable: members for setting them in a
predetermined position preparatory to ef-
fecting: their operative: movement.

13. Inan.organ, the combination of a plu-
rality of stop keys, actuating devices for
moving them to their “on” and “off” posi-
tiems, shiftable members movable to one or
the other of two positiens for controlling
caich actuating devices;. adjustable means: co-
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operating with said shiftable members for
governing their movement, and selecting
means controlled by the stop keys. for aetu-
ating said adjustable means.

14. In an organ, the combination of a
pluraiity of stop keys, actuating devices for
moving them to their “on” and “ofi” posi-
tions, rock levers movable to one or the other
of two positions for controlling said actuat-
ing devices, push rods arranged to engage
said levers cither above or below the pivotal
axes thereof for rocking them in one direc-
tion or the other, and selector bars conneeted
with said push rods for moving them. in one
or the other of such positions relative to
said rock levers.

15. In an electro-pneumatic organ, the
combination of & plurality of stop keys, ac-
tuating devices for moving them to their
“on” and “off” positions, a coxnbination mech-
anism connected with said: actuating devices
for controlling desired stop combinations, a
piston for controlling said combination
mechanism, an electrical circuit including
the aforesaid elements, a plurality of switel:
arms in said circuit governing said actuat-
ing devices, and adjustable mechanism eon-
trolled from the organ bench for eperating
said switch arms, comprising push rods ai-
ranged to engage said switch arms for mov-
Ing them to their “on” er “off” positions,
means 1n said circuit and controlled by said
combination’ piston. for actuating said push
rods, selecting members connected: with said
push rods for setting them in position pre-
paratory to being actuated, and means in
said circuit and controlled the stop keys for
actuating said selecting membevs.

16. In an electro-pneumatic orgam, the

combination of a plurality of stop keys, ac--

tuating devices for moving them to- their
“on” and “off” positioms, a combinaation
mechanism connected . with said actuating
devices for controlling desired stop-conibi-
nations, a piston for controlling said com-
bination mechanism, an electrical civcuit in-
cluding the aforesaid elements, a plurality
of piveted: switch arms in said cirveuit gov-
erning said actuating devices, and adjustable
mechanism controlled from the organ bench:
ior operating said switeh arms, comprising
push rods arranged in rear of said switch
arms for engagement therewith, said rods
being fulerumed for movement in the plane

of the switch arms for bringine their ends
= =

opposite the latter on ene side or the other
of their pivots, a plurality of shiftable se-
lector bars dispesed between said switch
arws and said push rods and connected with
the latter for adjusting them to one posi-
tion or the other, and means in said cireuit
and contrelled by the combinatien piston
and the stop keys for actuating said: push
rods and said selector bars, respeetively.
17. In an electro-pnewmatic organ, the
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combination of a plurality of stop keys, ac-
tuating devices for moving them to their
“on” and “oft” positions, a combination
mechanism connected with said actuating
devices for controlling desired stop-combi-
nations, a piston for controlling said com-
bination mechanism, an electrical civeuit in-
cluding the aforesaid elements, a row of
pivoted switch arms in said cirenit govern-
ing said actuating devices, and adjustable
mechanism controlled from the organ bench
Tor operating said switch arms, comprising

a cross head arranged in rear of and guided .

for movement toward and from said row of
switch arms, rods fulecrumed on said cross
‘head for engagement with the switch arms
on one side or the other of their axes where-
by they are moved to their corresponding
“on” or “off” positions, the switch arms
and rods in such row corresponding in num-
ber to the stop keys, a plurality of shiftable
selector bars interposed between the switch
arms and the cross head and constituting
guides for said push rods for moving the
latter to one position or the other, and means
in said circuit and controlled by the combi-
nation piston and the stop keys for actuat-
ing said cross head and said selector bars
respectively.

18. In  an electro-pneumatic organ, the
combination of a plurality of stop keys, ac-
tuating devices for moving them to their
“on” and “off” positions, a combination
mechanism connected with said actuating
devices for controlling desired stop-combi-
nations, a plurality of combination pistons
for said mechanism, a plurality of electrical
circuits including the aforesaid elements, a
plurality of rows of switch arms in said cir-
cuits for governing said actuating devices,
there being as many rows of switch arms
as there are combination pistons and as
many switch arms in each row as there ave
stop keys, means for engaging the switch
arms of a row for shifting them to their
“on” or “off” positions, means in said cir-
cuits and controlled by the combination pis-
tons for actuating said shifting means, a
plurality of selecting devices each operative-
ly connected to a column of said switch arm-
shifting means for setting the latter in a
predetermined position, and means in said
circuits and controlled by the stop keys for
actuating said selecting devices.

19. In an electro-pneumatic organ, the
combination of a plurality of stop keys, ac-
tuating devices for moving them to their
“on” and “off” positions, a combination
mechanism connected with said actuating
devices for controlling desired stop-combi-
nations, a plurality of combination pistons
for said mechanism, a plurality of electrical
circuits including the aforesaid elements. a
plurality of rows of switch arms in said
circuits for governing said actuating devices,
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there being as many rows of switch arms as
there are combination pistons and as many
switch arms in each row as there are stop
keys, cross heads arranged in rows opposite
the corresponding rows of switch arms,
shiftable rods carried by said cross heads
and adapted for engagement with the cor-
responding row of switch arms for moving
them to their “on” or “off” positions, means
in said circuits and controlled by the com-.
bination pistons for actuating said cross
heads and their rods toward and from said
switch arms, a plurality of parallel selector
bars, one for each stop key, each operatively
connected with one of the shiftable rods of
a row, and means in said circuits and con-
trolled by the stop keys for actuating said
selector bars. .o
20. In an electro-pneumatic organ, the

combination of a plurality of -stop - keys,.

actuating devices for moving them. to their
“on” and “off” positions, a combination
mechanism connected with said actuating
devices for controlling desired stop-combi-
nations, a plurality of combination pistons
for said mechanism, a plurality of electrical
circuits including the aforesaid elements and
each separately controlled by the stop keys

- and the combination pistons, a plurality.of

rows of switch arms for governing said ac-
tuating devices .included in the circuits of
said combination pistons, selecting devices
for controlling the setting and movement of
said switch arms to their “on” or -“off”
positions, said selecting devices ‘being in-
cluded in both the stop key and combination
piston circuits, and a master control switch
in said circuits for rendering the stop key
and combination piston circuits both opera-
tive in one position thereof, and for render-
ing only the combination piston circuits op-
erative in its other position.

21. In an electro-pneumatic organ, - the
combination of a plurality of stop keys, ac-

tuating devices for moving them to their

“on” and “off” positions, a combination

mechanism connected with said actuating de-
vices for controlling desired stop-combina-
tions, a plurality of combination pistons for

said mechanism, a plurality of electrical cir--

cuits including the aforesaid  elements and
each separately controlled by the stop keys
and the combination pistons, a plurality of
rows of switch arms for governing said ac-
tuating devices included in the circuits of
said combination pistons, selecting devices for
controlling the setting and movement of said
switch arms to their “on” or “off” positions,
said selecting devices being included in both
the stop key and combination piston circuits,
a master control switch in said circuits for
rendering the stop key and combination pis-
ton circuits both operative in one position
thereof, and for rendering only the combina-
tion piston circuits operative in its other posi-
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tion, and electro-pneumatic means for op-
erating said master switch, said switch being
normally in position for rendering the com-
bination piston circuits operative.

22. In an . electro-pneumatic organ, the
combination of a plurality of stop keys, ac-
tuating devices for moving them to their

“on” and “off” positions, a combination
mechanism connected with said actnating de-
vices for controlling desired stop- _combina-
tif)ns a plurality of combination pistons for

said mechqmom, a plurality of electrical cir-
cmts including the aforesaid elements and
each sepa 'zxtely controlled by the stop keys
and the combination pistons, a plurality of
rows of switch arms for governing said ac-
tuating devices included in the circuits of
said combination pistons, selecting devices
for controlling the setting and movement of
said switch arms to their “on” or “oft” po-
sitions, said selecting devices being included
in both the stop key and combination piston
circuits, a master control switch in said
circuits for rendering the stop key and com-
bination piston circuits both operative in one
position thereof, and for rendering only the
combination piston circuits operative in its
other position, said master switch including
two sets of fixed contacts connected to the
stop keys and combination pistons, respec-
tively, and two switch-heads alternately mov-
able into and out of engagement with said
fixed contacts, said switch heads having cor-
responding sets of contacts, the contacts of
one switch-head being electrlcally connected
to the organ stops and to the combination
mechanism, and the contacts of the other
switch-head being electrically . connected to
the selecting devices.

23. In an electro-pneumatic organ, the
combination of a plurality of stop key S, ac-
tuating devices for moving them to their
“on” and “off” p0s1t10ns, a combination
mechanism connected with said actuating de-
vices for controlling desired stop-combina-
tions, a plurality of “combination pistons for
said mechanism, a plurality of electrical cir-
cuits including the aforesaid elements and
each separately controlled by the stop keys
and the combination pistons, a plurality of
rows of switch arms for governing said actu-

O

ating devices included in the circuits of said
combmatlon pistons, operating members for
moving the switch arms to their “on” and
“off” posmons, selecting devices for control-
ling said operating members said operating
members and said Qelectmrr devices bemfr
included in the cireuits of the combination
pictons and stop keys, respectively, a master
switch in said circuits having two sets of
fixed contacts connected to the stop keys and
combination pistons and two switch-heads
operatively connected to each other and al-
ternately movable into and out of engage-
ment with said fixed contacts, said switch-
heads having corresponding sets of contacts,
the contacts of one switch-head being elec-
tricaily connected to the organ stops and to
the combination mechanism, and the contacts
of the other switch-head being connected to
caid switch arm operating members and said
selecting -devices, and a master piston for
controlling the movement of said master

witch, the latter being normally in position
fo* 1e*1de1111<r the combination piston cir-
cuits operatlve

24. In an electro-pneumatic organ, the
combination of a plurality of stop keys, ac-
tuating devices for moving them to their
“on” and “off” positions, a combination
mechanism connected with said actuating de-
vices for controlling -desired stop- _combina-
tions, a piston for controlling said combi-
nation mechanism, an electrical cireuit in-
cluding the aforesaid elements, a row of
pl\'oted switch arms in said civeuit for gov-
erning said actuating devices, the rear ends
of said switch arms hwmg portions extend-
ing above and below their pivotal axes, push
rods arranged in rear of said switch arms
for engagement with their rear portions and
capable of adjustment above or below the
axes thereof, means in said circuit and con-
trolled by said combination piston for actu-
ating said push rods in a direction to move
said switch arms to their “on” or “off” posi-
tions, selecting means for rmJustlno said
push rods relative to the rear portions of
sald switch arms, and means in said ecircuit
and controlled by the stop keys for actuating
gaid selecting means.

CHARLES N. DEVERALL.
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