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“Combination stop actions' are those 
means, usually incorporated in instruments 
of the pipe organ type, which are so cor 
related with the stop keys and stops as to 
permit a setting of the stops into one or 
more selected combinations each of which is 
thereafter governed by a controlling member 
corresponding thereto. 
This invention aims generally to improve 

the mechanisms hitherto proposed for this 
purpose in various material respects. One of 
the particular objects is to provide, in a 
mechanism in which any one or more of the 
stop keys may be set to come “on” while 
other stop keys are set to go “off” when a 
predetermined combination operating ele 
ment is actuated, a correlation of parts which 
additionally permits any one of the stop 
keys to be set into such relation to any one 
of the combination operating elements as to 
be unaffected by the actuation of the latter. 
In other words, it is particularly an object of 
the invention to provide a combination stop 
mechanism wherein any one of the stops 
may be set to “on” position, to “off” position 
or to a “neutral' position with relation to 
any one of the combination operating ele 
mentS. 
The term “stop’ as herein used, compre 

hends a graduated group or set of pipes or 
other elements emitting tones having the 
same tonal quality, or a tremulant, coupler 
etc. together with the “stop keys” and connec 
tions between the respective stop keys and 
the corresponding set or group of tone emit 
ting elements, swell shuttei's, etc. for con 
trolling the operation of the latter by said keys. 

Recognizing that the main features of the 
invention may be variously embodied I have 
shown three different embodiments, but wish 
it understood that these are merely exem 
plary and that changes in details may be 
made without departing from the spirit of 
the invention as defined by appended claims. 
In the accompanying drawings wherein 

like characters of reference denote corre 
sponding parts in the several views:-- 

Fig. 1 is a view partly in perspective and 
partly in section showing a part of one form 
of a combination stop action constructed in 
accordance with my invention. 

Figs. 2, 3 and 4 are detail views, partly in 

elevation and partly in vertical section, 
particularly intended to show a combination 
operating element and its power means in 
three different positions, namely: when in “off” position, Fig. 2; when in “on” posi 
tion, Fig. 3; and while a setting is being 
made, Fig. 4. V/ 

Fig. 5 is a detail view showing one suitable 
embodiment in which the combination oper 
ating elements are operated directly by hand 
pressure instead of through the medium of 
a manually controlled power means of elec 
tro-pneumatic nature. 

Fig. 6 is a section on the line 6-6 of Fig. 5. 
Figs. 7 and 8 are detail views illustrative 

of a further typical embodiment: Fig. 7 be 
ing a view partly in elevation with a part of 
a front board broken away, and partly in 
vertical section, and Fig. S being a vertical 
section on the line 8-8 of Fig 7. 

Fig. 9 is a detail view particularly intend 
ed to illustrate a suitable form of connecting 
means between a manually operable control 
ling means and its corresponding combina 
tion operating element, the connection illus 
trated being adaptable to different embodi 
ments of the invention typified by Figs. 
5-8, inclusive. 

Figs. 10, 11 and 12 are detail views show 
ing the relation of certain elements and indic 
ative of the relation thereto of certain other 
elements, with respect to three different typi 
cal combinations for which the parts have 
been set, respectively, and after they have 
been operated for playing purposes. 
The particular embodiments hereinbefore 

referred to will be described in detail, with 
out, however, intending thereby to restrict 
the invention thereto. 
In all the figures of the drawings, 10–14 

inclusive, designate stop keys which may be 
of any suitable kind, the ones illustrated be 
ing the pivoted tablets now preferred for 
use in the modern pipe Organ. These stop 
keys are individually pivoted upon a com 
mon stationary shaft 15 so as to be severally 
movable about the shaft into “on’ or “off 
position, by the organist. They govern com 
munication of the sets or groups of tone 
emitting elements, couplers, swells etc., re 
spectively, with the wind system of the or 
gan, it being understood in this connection 
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porated in the instrument. 

that when the outer end of any tablet is de 
pressed to its “on” position the particular 
stop controlled thereby is operative and that 
when the outer end of said tablet is raised 
to its “off” position the particlar stop con 
trolled thereby is inoperative. 

Since the tone emitting elements, couplers, 
Swells etc., through which they have com 
munication with the wind system of the or 
gan and the means operable under control 
of the stop keys to control said means of 
communication form no part of the present 
invention and are well known in the art, they 
have not been herein illustrated and need 
not be particularly described. 
Each stop key is provided, as usual, with 

a spring a (shown best in Fig. 6) operatively 
related thereto to throw the key to either its 
“on” or “off’ position when it has passed a 
position midway between the two, these 
springs thereby operating to hold the keys 
against accidental displacement from their 
set positions, either “on” or “off”. 

It will, of course, be understood that the 
number of stops and stop keys varies in dif 
ferent organs and that each stop included in 
the organ will have its appropriate stop 
key, and, further, that wherever the term 
stop or stop keys is used herein, it is intended 
to include not only those stops which have 
reference to speaking pipes or tone emitting 
elements, but also to the mechanical stops, 
as swells, couplers etc., which may be incor 
As already stated, this invention has to do 

with certain improvements in the mecha 
nisms hitherto proposed by which one or 
more different combinations of stops may be 
prepared by the organist, and severally 
brought into operation, during the playing 
of a composition, by the actuation of the 
corresponding combination operating ele 
ment, respectively predetermined for the 
purpose in the preparation or setting of the 
combinations. 
A series of shafts 16 corresponding to the 

respective stop keys have their Outer ends 
suitably connected to the inner ends of the 
latter, the means shown for this purpose 
comprising cranks 1 and links 18. Each of 
these shafts is provided along its length with 
a series of actuators B, each comprising two 
complementary members, marked 19 and 20, 
respectively. One member, as 19, of each ac 
tuating element is fixed on its shaft 16 and 
the other member, 20, is supported by said 
shaft and has pivotal movement relatively 
thereto. 

Each of these actuators also has at each 
of its ends a means operative automatically 
to releasably lock their corresponding ends 
to each other when said ends have been 
brought into juxtaposition. A suitable means 
for this purpose comprises complementary 
cup-shaped recesses and projections formed 
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on each end of the respective members 19 and 
20 and adapted to interengage when brought 
into registration with each other by relative 
movement of said members. Such locking 
or fastening means are indicated at b, b’ in 
the drawings. It is preferred in practice 
that each member 19 be composed of two 
sides spaced from each other to receive the 
complementary member 20 between them. 
Attention is called to the fact...that the mem 
bers 19 and 20 of each actuator are relatively 
SO shaped that between the two extremes of 
their relative movement they will be free 
from any locking engagement one with the 
other and when at either extreme of their 
relative movement they will be locked to each 
other at the corresponding end of the actu 
ator and free from engagement with each 
other at the other end of the actuator. 

It will be understood that there is a shaft 
16 for every stop key, and that each shaft 
is SO connected with the corresponding stop 
key that the shaft and its stop key will rock 
synchronously whenever rocking movement. 
is imparted either to the stopkéy by the 
finger of the Organist on said key or by pres 
sure applied to the appropriate actuator B. 

Pressure is applied to the actuators to 
nove the corresponding stop keys by a means 
which includes combination operating ele 
ments here shown as a series of slides A, each 
comprising two members 21 and 22 arranged 
On opposite sides of all of the shafts 16 and 
connected with each other for unitary move 
ment, as by the end strips 23 and 24. The 
number of these slides, varies in accordance 
with the number of different combinations 
which the instrument is constructed to pro 
vide for at any one time. Each slide is suit 
ably pressed resiliently outward, as by 
means of a Spring such as shown at X in 
Figs. 5 and 7. Each has one of its longitudi 
nal members provided with a series of lateral 
projections 25 and its other longitudinal 
member provided with a like series of lateral 
projections 26. The series of projections 25, 
and also the series of projections 26, on each 
slide, correspond in number with the num 
ber of shafts 16, and the projections 25 are 
Operatively related to one end of the mem 
bers 20 of the respective actuators B while 
the projections 26 are operatively related to 
the other ends of said members. The co 
Operative action of the projections and actu 
ators will be hereinafter set forth. In the 
construction illustrated each slide A is 
formed of a flat plate and a longitudinal 
member 27 of greater thickness than the 
plate: said plate having a longitudinal open 
ing 28 bounded by the members 21 and 22 
and end strips 23 and 24 and said longitu 
dinal member 27 being preferably of round 
led Cross section and fixedly secured to the 
lower edge of the plate and having end por 
tions or members, 29 (Figs. 5 and 7) and 
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30, (Figs. 1-4) projecting outwardly in op 
posite directions therefrom beyond the ver 
tical planes of the ends of the plate. In the 
illustrated construction the projections 29 
of the several slides form bearing elements 
through which the respective slides have 
their inner ends supported by inner walls of 
the chamber in which the action is mounted. 
Two types of walls are illustrated one, 

10 marked D, being pivoted at d and applicable 
to the construction shown in Fig. 5, while the 
other, marked C, shown in Fig. 7, is fixed 
and is applicable to the construction shown 
in Figs. 1-4, inclusive, as well as to the con 

5 struction shown in Figs. 7 and 8. Each 
spring X, in all illustrated forms, has one 
of its free ends connected to the rear end 
of the corresponding projection 29. 

In the operation of preparing a cornbina 
20 tion, the particular slide A which has been 

selected to operate the combination is moved 
inward relatively to the actuators B and to 
place it in such position that its projections 
25 will substantially engage the upper ends 

25 of the members 20 of the corresponding actu 
ators. While the parts are in this position, 
the outer ends of the stop keys correspond 
ing to the particular stops which are to 
come “on” are pressed downward to their 

30 fullest extent, while the outer ends of the 
stop keys which are to go “off” under con 
trol of this slide are pressed upward to their 
fullest extent, and the outer ends of those 
keys which are to be “neutral' in this par 

3.5 ticular combination, are moved to a mid 
position. The described movement of the 
key or keys corresponding to the stop or 
stops which are to come “on” turns the cor 
responding shaft or shafts 16 and actuator 

4t members 19 and since the members 20 of said 
actuators are held against movement at this 
time by the slide it follows that the lower 
ends of the actuator-members 19 will be 
brought into juxtaposition with the lower 

-15 ends of the actuator-members. 20 by this 
downward movement of the keys. The 
parts are so correlated that at the end of this 
movement of the stop key or keys the hold 
ing elements b, b. at the lower ends of the 

50 corresponding actuator-members will snap 
into engagement with each other so as to 
hold these ends together. The described 
movement of the key or keys corresponding 
to the stops which are to go “off” under con 

55 trol of this particular slide, turns the corre 
sponding shaft or shafts 16 and actuating 
member or members 19, relatively to the cor 
responding member or members 20 and 
causes these members to be locked together 

60 at their upper ends instead of at their lower 
ends: and the described movement of step 
key or keys to mid-position places the mem 
bers of the actuator or actuators correspond 
ing to the keys so moved, in such relation to 

3 

each other and to the slide that no movement 
of the slide will be communicated to said 
actuators. 
By way of concrete examples: let us as 

Sume that the organist desires to prepare 
three different combinations of the stops con 
trolled by the stop-kcy's marked 10–14, in 
clusive, in Fig. 1 of the drawing and that 
in one of these combinations, identified as 
first combination', the stops controlled by 
keys 10 and 12, are to come “on” while the 
stops controlled by keys 11, 13 and 14 are 
to go “off” when the particular slide A se 
lected to operate this combination is actu 
ated; while in another combination, identi 
fied as “combination No. 2', the stops con 
trolled by keys 10, 11 and 13 are to come “on” 
and the stops controlled by keys 12 and 14 
are to go “off” when the particular slide A. 
Selected for this operation is operated; and 
in still another combination, identified as 
combination No. 3,' the stop controlled by 

key 10 is to remain “neutral', while the stops 
controlled by keys 12 and 14 are to come “on' 
and the stops controlled by keys 11 and 13 
are to go off: the organist in preparing 
these combinations, proceeds as follows: 
The particular slide which is to operate 

the “first combination is moved inward 
and while it is being held in said position 
the Organist presses the Outer ends of stop 
keys 10 and 12 downward as far as they will 
go and all other stop keys upward as far as 
they will go; in preparing “combination No. 
2 ” he similarly presses the outer ends of 
stop keys 10, 1} and 13 downward and the 
remaining stop keys upward, while the slide 
which controls this combination is in its 
in Wald position; and in preparing “ combi 
nation No. 3” he places stop key No. 10 in 
a mid-position, presses stop keys Nos. 12 
and 14 downward to their fullest extent and 
stop keys 11 and 13 upward to their fullest 
extent, while the selected slide is in its in 
Ward position. As already described, in pre 
paring the first combination the members 19 
and 20 of the actuato's corresponding to 
keys 10 and 12 were locked to each other at 
their lower ends, while the members 19 and 
20 of the actuator's corresponding to keys 
11, 13 and 14 were locked to each other at 
their upper ends; and that in preparing com 
bination number 2, the actuators correspond 
ing to keys 10, 11 and 13 have their members 
19 and 20 locked to each other at their lower 
ends, While the similar members of the ac 
tuator's corresponding to keys 12 and 14 are 
locked together at their upper ends; and 
that in preparing combination No. 3 the 
members of the actuato's corresponding to 
keys 12 and 14 are locked together at their 
lower ends, the members corresponding to 
keys 11 and 13 are locked to each other at 
their upper ends, while the members of the 
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actuators corresponding to key 10 will be 
free from each other at both sends of said 
actuator. 
Of course, it will be understood that when 

each combination has been prepared all keys. 
which had been moved from their normal 
(“of”) positions in setting the combination 
are returned to their said positions, respec 
tively, and the slide which had been selected 
to operate said combination and which was 
held inward while the combination was be 
ing prepared, is released and thereupon will 
be returned to its outer position by its 
spring X. 
From the foregoing it will be clear that if 

the particular slide selected to operate or 
control the “first combination’ be there 
after pressed inward it will act upon the 
lower, locked together, ends of the actuators 
corresponding to keys 10 and 12 and upon 
the upper, locked together, ends of the ac 
tuators corresponding to keys 11, 13 and 14 
in such manner as to cause the stops cor 
responding to keys 10 and 12 to speak, and 
the others to discontinue speaking, if they 
were “on” or to remain “off” if they were 
already “off,' it, of course, being under 
stood that in this operation the keys 10 and 
12 are moved to their “on” position and 
the keys 11, 13 and 14 moved to their “off” 
position, if “on” at this time by the co 
operative action of the said slide and actu 
ators; and similarly that when in the play 
ing of the organ the particular slide selected 
to operate or control combination No. 2 is 
moved inward it will act upon the lower, 
locked together, ends of the actuators cor 
responding to keys 10, 11 and 13 in such 
manner as to bring said keys into “On 'posi 
tion and upon the upper locked together 
ends of the actuators corresponding to keys 
12 and 14 to move them to “off 'position; 
and, finally, that when the slide selected to 
operate or control combination No. 3 is 
moved inward by the organist to bring this 
combination into operation, stop keys 12 and 
14 are lowered to “on” position and stop 
keys 11 and 13 are raised to “off” position, 
by the co-operative action of said slide and 
the actuators corresponding to said keys, 
while the slides will have no effect whatever 

55 

60 

upon the actuators corresponding to key 10 
and hence the stop controlled by said key 
will remain “on” if already “on” or “off” 
if it was off at this moment. 
The slides A may be severally operated in 

the said duct 38 and port 39. The various ways, or by various means, two typi 
cal means being illustrated for exemplary 
purposes. In one of these means they are 
operated by force derived from electrically 
controlled pneumatics which are under con 
trol of the organist, one suitable means for 
this purpose being shown in Figs. 1-4, in 

They may, however, be severally clusive. 
operated by force derived from the fingers 
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of the organist applied in a more direct man 

two distinct and well defined phases of 
movement in the same direction for certain 
purposes, one for the setting operation and 
the other for the playing operation, as in 
the constructions exemplified by Figs. 1-6, 
inclusive, or the same purposes may be ac 
complished by providing for additional 
movements of the stop keys in lieu of the 
slides, as exemplified by the construction 
shown in Fig. 8. This two-phase movement, 
involving a double touch, is not essential to 
operativeness but is very beneficial, since it 
overcomes any tendency to “flutter of those 
stops which are in neutral position when a 
combination is operated. Each slide is pro 
vided with an operating means individual 
thereto, and the several operating means are 
severally controllable by the organist. The 
several operating and controlling means are 
alike and hence a description of one will 
suffice for all. - 

Referring, first, to the construction shown 
in Figs. 1-4, inclusive, illustrating a desir 
able embodiment in which each slide A has 
two distinct phases of movement in the same 
direction imparted to it by an operating 
means therefor which includes an electrically 
controlled power pneumatic, P, connected to 
the outer end of the corresponding slide 
member 30 and having its interior in opera 
tive relationship, through a port 31, with a 
wind channel 32 which has communication 
with a chamber M through a port 33 con 
trolled by two valve members m, and n. The 
valve member m has a port 34 and the valve 
member n has a port 35. These valve mem 
bers are slidable relatively to each other and 
to the port 33, the member n, being con 
nected by a rod n' with the movable member 
of pneumatic P, while the member m is con 
nected by a rod m with the movable mem 
ber of a pneumatic Q. The chamber M con 
tains air at atmospheric pressure when the 
stop controlled by the corresponding slide 
A is not in any combination, and at other 
times contains air at pressure above that of 
the atmosphere, in the arrangement illus 
trated. Its communication with the at 
mosphere is through a port 37, duct 38 and 
port 39. 
of the atmosphere enters the chamber M. 
from a chamber O through a port 40 and 

ports 
37 and 40 are respectively controlled by 
valve members 41 and 42 mounted on a com 
mon stem. 41' operatively connected at one 
end to a pneumatic 43 whose chamber is 
marked 43. The pneumatic Q is at all times 
subject externally to the tension of the air 
in the chamber M while internally it is sub 
ject at certain times to air at atmospheric 

The air at pressure above that, 

ner thereto, as shown in Figs. 5-9, inclusive. 
Moreover, they may be so arranged with re 
lation to other elements that each will have 
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pressure introduced thereinto through chan 
nels 44 and 45 and a port 46 and at other 
times to the pressure of the air in the cham 
ber O, which air enters the same through a 
port 47 and the said channels 45 and 44. 
These ports 46 and 47 are controlled by a 
valve 48 mounted on a stem 49 which is op 
eratively related to a pneumatic 50 whose 
chamber is marked 50'. 
R and S. designate two electro-magnets 

Whose armatures r and s form, or are pro 
vided with, valve members. The valve mem 
ber 7 operates between and is adapted to 
close two ports, 51 and 52, alternately; and 
the valve member S operates between and is 
adapted to close two ports 53 and 54 alter 
nately. The ports 51 and 53 are atmospheric 
ports respectively leading to chambers 55 
and 56 which are also respectively tapped 
by the ports 52 and 54. The latter ports 
are in communication with the pressure 
chamber O through channels 57 and 57 re 
spectively. Chamber 55 has communication 
With the chamber 43 of pneumatic 43 
through channels 6S while other channels, 
69, connect chamber 50' of pneumatic 50 
with chamber 56. The magnet R is in an 
electrical circuit which starts from a source 
of electrical energy, as the battery 58, and 
traverses, in turn, wire 59, terminals 60 and 
60', wire 61, magnet R, and back to the 
source through wire 62. The magnet S is 
in an electrical circuit which starts from a 
Source of electrical energy, as the battery 
63, and traverses, in turn, wire 64, terminals 
65 and 65, wire 66, magnet S, and back to 
the source by way of wire 67. A suitable 
means for controlling the circuits which in 
turn control the operation of the correspond 
ing slides A, comprises a plunger T which 
is preferably spring pressed outward and 
has its stem so correlated with suitable 
switches 70 and 71, Fig. 1, for the respective 
circuits that it will close the circuit which 
energizes the magnet R when pressed in 
a certain distance and will close the circuit 
which energizes the magnet S when pressed 
in an additional distance. 
When the wind system of the organ is 

under pressure, the controlling or actuating 
means of every stop which is not “on” has 
its elements in the position shown in Fig. 2, 
upon reference to which it will be noticed: 
That atmospheric port 46 and pressure 

port 40 are closed while atmospheric port 
37 and pressure port 47 are open. Hence. 
chamber M will be closed against pressure 
chamber O and in communication with the 
atmosphere through port 39, channel 38 and 
port 37; while the interior of pneumatic Q. 
will be closed against the atmosphere and in 
communication with pressure chamber O 
through channels 44 and 45 and port 47. 
The result, of course, is the expansion of 
said. pneumatic Q and the positioning of 

5 

valve members an and in with their ports 
34 and 35 in full registration with each 
other and with port 33 leading to channel 
32. This channel now contains air at at 
mospheric pressure and since the interior of 
pneumatic P is in open communication with 
Said channel and its exterior is at the same 
time (and, in fact, always) subject to air 
at atmospheric pressure it follows that the 
pressures within and without said pneumatic 
counterbalance each other. While the pres 
Suares are thus counterbalanced the pneu 
matic is collapsed and held in collapsed con 
dition, as by a suitable spring, as usual, aided 
if necessary by the spring X which re 
siliently presses the corresponding slide A 
outward. The corresponding slide, there 
fore, is in its outer position. At this time, 
of course, the magnets R and S are de energized. 
The procedure in setting the mechanism 

in the preparation of a combination is as 
follows :- 
The organist presses inward to its fullest 

extent the particular plunger T which he has 
selected as the one to control the combination 
being made. This plunger in its inward 
movement closes the circuits through the 
magnets R and S and thereby energizes said 
magnets. The energizing of magnet R 
causes it to attract its armature and the e 
by opens the atmospheric port 51 and closes 
the pressure port 52 of chamber 55. Com 
munication of chamber 43 of pouch pnell 
matic 43 with pressure chamber O is thus 
cut off and at the same time said chamber 
43' is opened to the atmosphere through port 
51, chamber 55 and channel 68. This re 
sults in the deflation of the pneumatic 43 by 
the preponderating pressure in chamber O, 
and this deflation causes movement of valve 
members 41 and 42 and the closing of atmos 
pheric port 37 and opening of pressure port 
40; thereby placing chamber M in communi 
cation with pressure chamber O. As soon as 
communication of chamber M. with pressure 
chamber O is established there will be an in 
rush of air under pressure above that of the 
atmosphere from said chamber Minto chan 
nel 32, through the fully registered ports 34. 
35 and 32. The particular power pneumatic 
P connected with said channel 32 is thus sub 
jected to internal pressure sufficiently strong 
to inflate it. As it becomes inflated outward 
movement of its movable member draws with 
it the valve member n, and thereby positions 
the port 35 in said valve member out of 
registration with port 34 of valve member 
m, and thus cuts off communication between 
the chamber M and the interior of the power 
pneumatic P. This completes the first 
phase of inward movement of the slide A, 
it being, of course, understood that the infla 
tion of said pneumatic caused it correspond 
ingly to move the particular slide A to which 
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it is connected. The parts are now in the 
position shown in Fig. 3. 
The admission into chamber M of air at 

pressure above that of the atmosphere also 
resulted in a counterbalancing of the inter 
nal and external pressures to which the pneu 
matic Q is subjected, since the interior of 
said pneumatic is still in communication 
with pressure chamber O, through chan 
nels 44 and 45 and port 47. It will be re 
membered, however, that in the setting oper 
ation the plunger T is pushed inward to its 
fullest extent and, therefore, that the cir 
cuit through magnet S is closed at the 
end of the inward movement of said plung 

The closing of the circuit through e. 

this magnet opens the corresponding at 
mospheric port 53 and closes the corre 
sponding pressure port 54, theeby clos 
ing the corresponding chamber 50 of pouch 
pneumatic 50 against pressure chamber O 
and opening it to the atmosphere. The 
pressure in chamber O will thereupon become 
effective upon said pneumatic to cause move 
ment of the valve 48 to open atmospheric 
port 46 and close pressure port 47 of the cor 
responding chamber 56. The interior of 
pneumatic Q is thus cut off from communi 
cation with pressure chamber O and is 
vented to the atmosphere, whereupon the 
pressure in chamber M, which of course is 
still in communication with pressure cham 
ber O, becomes effective to collapse said 
pneumatic, with the result that valve mem 
ber an is moved, relatively to valve member 
in, to a position which re-establishes com 
munication of chamber M with chamber 32, 
through the ports 34, 35 and 33. This re 
sults in an additional expansion of pneu 
matic P and, in consequence, the second 
phase of inward movement of the corres 
ponding slide A. The parts are now in the 
position shown in Fig. 4. 
The correlation of the parts is such that 

both phases of inward movement of the slide 
are brought about in the setting operation 
while its first phase of movement only is ac 
complished in the playing operation. in 
other words, in the setting operation both 
magnets R and S are energized by the push 
ing inward of the plunger T to the extent 
which closes both circuits, while in the play 
ing operation-i. e. to bring the set combina 
tion into operation-the magnet R only is 
operated. 
When the setting operation has been com 

pleted the circuits which energized the mag 
nets R and S, respectively, are broken by 
the withdrawal of the corresponding plung 
e: T. The de-energization of magnet S 
closes atmospheric port 53 and opens pres 
sure port 54, thereby placing chamber 50 
of pouch pneumatic 50 under pressure equal 
to that in chamber O, whereupon valve 48 
Will close atmosphei'ic post 46 and opeia 
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pressure port 47, thus increasing the pres 
sure of the air in the interior of pneumatic 
Q to the same as that in chamber O. The 
de-energization of magnet R, which obvi 
ously occurs innmediately after the de-ener 
gization of magnet S, causes the atmospheric 
port 53 to be closed and the pressure port 54 
to be opened, thereby placing chamber 43 
of pouch pneumatic 43 in communication 
with pressure chamber O. 
This results in movement of valve mem 

bers 42 and 41 to close pressure port 40 and 
open atmospheric port 37, respectively. 
Hence, communication of chamber M with 
pressure chamber O is cut off and said 
chamber M is vented to the atmosphere. 
Chamber M and pneumatic P now contain 
air at atmospheric pressure and pneumatic 
Q contains air at pressure above that of the 
atmosphere. The preponderating pressure 
in the pneumatic Q causes the expansion of 
said pneumatic, while the counterbalancing 
of pressures within and without the pneu 
matic P permits the spring or springs which 
are operatively related to said pneumatic to 
become effective to deflate the same. The 
expansion of pneumatic Q moves the valve 
member m, toward the right and the defla 
tion of pneumatic P moves the valve member 
in similarly toward the right, thus restoring 
the parts to the position originally occu 
pied by them (shown in Fig. 2) ready to 
bring “on” the combination predetermined 
by the setting operation, whenever the cir 
cuit is closed through the magnet R with 
out being closed through the magnet S. 

It will be understood that springs or the 
like may be provided wherever necessary or 
desirable to operate or assist in the opera 
tion of any of the pneumatics in one direc 
tion. - 

It is to be observed that the valve member 
m has a depression 34 in its upper face and 
that the valve member n, has an opening 36 
in registration with said depression. This 
depression and opening are in communica 
tion with the atmosphere through a channel 
36. By means of this connection to the 
atmosphere a slight pressure is maintained 
upon the valve members operative to hold 
them in place whenever conditions of pres 
sure exist in the chamber M. , 

Figs. 5, 6, 7, 8 and 9 illustrate a means 
for operating each slide A without the inter 
vention of power pneumatics or electrical 
controls. This means comprises a plunger 
100 for each slide, connected with the latter 
by a bell crank lever, one arm (101) of which 
is pivoted to the inner end of a projection 
100 from the plunger, and the other arm 
(102) of which is pivoted to one end of an 
arm 103 whose other end is pivoted, at 104 
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to an end of the corresponding slide A. Each 
bell crank lever is pivoted at 105 to an ap 
propriate part of the organ structure. 30 
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These figures illustrate constructions which 
are alike in respect of the means last de 
scribed but differ in respect of the means 
they disclose for permitting a setting of any 
of the stops in neutral position. 

In the construction shown best in Figs. 5 
and 6 the capability of the setting of the 
parts into the referred to neutral position 
without any liability of any fluttering of the 
stops corresponding to actuators which are 
in a neutral setting when the combinations 
including said actuators are operated, is 
made possible by providing in the setting 
operation for an extent of travel of each 
slide additional to that thereafter required 
into bringing the stops into “on” or “off” 
condition, being in this broad respect the 
construction shown in Figs. 1-4, inclusive; 
but since the electrical controls and power 
pneumatics co-operating in the construction 
shown in Figs. 1-4 to move the slides are 
not employed and since means should be em 
ployed to define the phases of inward move 
ment of the slides, when such movements are 
contemplated, there may be employed for 
the latter purpose, a stop means, such as the 
hereinbefore wall D resiliently pressed for 
ward, by a spring or springs 201, into the 
path of rearward movement of the slide. 
The correlation of the slide and stop is such 
that when the slide and stop are both in 
their forward positions, they will be sepa 
rated a distance which permits the slide to 
traverse its first phase of inward movement 
in the setting operation, before it comes into 
contact with the stop, the second phase of 
inward movement of the slide then requiring 
greater force to overcome the tension of the 
spring or springs (201). This wall thus de 
fines the inner end of the first phase of in 
ward movement of the slide and indicates 
when said movement has been completed, 
for convenience of the organist in operating 
the combination which has been set to be con 
trolled by said slide. In the particular con 
struction Eig this form of the in 
vention, the stop D is pivoted at its upper 
end, (at d) and the inner end of the slide 
member 28 has a shoulder 203 to engage the 
stop. There may be one stop common to all 
the slides, or a separate stop for each slide, 
as desired. In other words, the stop may 
be a continuous member, different portions 
of whose length are in operative relation 
with the slides respectively, or in lieu of 
such continuous member, there may be em 
ployed a series of independently movable 
stops for the series of independently movable slides-respectively. 

Figs. 8 and 9 exemplify a construction 
in which the resilient stop means operates 
upon the stop keys. . In this construction 
the opening 300 through which the finger 
portion of the stop key projects is provided 
above and below said portion with resilient 
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fingers 301 and 302, respectively so corre 
lated with the stop key and opening 300 
that they will define the normal movement 
of the stop key i. e. the movement of the 
stop keys from or into its “off’ position, 
while permitting additional movement of 
said key in the setting operation. It will 
be noticed in this connection that the open 
ing 300 is enlarged at opposite sides of the 
stop key and contiguous to the outer por 
tions of the fingers, as shown at 303 and 
304, respectively, and have channels 305 and 
306 which receive the bent free outer ends 
of said fingers when the key is pressed up 
or down beyond its before mentioned nor 
mal travel. Of course, it will be understood 
that there is one pair of these spring fingers 
for every stop key. It will be noted that 
this embodiment typifies a construction in 
which the two phases of movement are of 
the stop keys instead of the slides. 
Whether the two phases of movement are 

in the stop keys or in the slides, it is ap 
parent that these movements are relative be 
tween the slides and stop keys. It should 
also be understood that the terms inward 
or outward, upper and lower, atmospheric 
pressure and pressure above that of the at 
mosphere are employed herein in an illus 
trative sense and not with a purpose of 
restricting the invention to the particular 
arrangements of parts shown or to the use 
of the particular pressures named. It will 
also be understood that the constructions il 
lustrated are merely exemplary and that the 
details may be changed and the invention 
otherwise and variously embodied without 
departing from its spirit or the scope of 
appended claims. For example: (1) the 
combination slides may be operated, when 
a motor is used, by One master motor in 
stead of by small individual motors, and (2) 
the Work done by the second touch applied 
to the plunger may be accomplished by 
using a single additional plunger or stop 
key, operative to control the second move 
ment of the master motor, for instance. 
Finally, it will be understood that in cer 
tain instances it may not be impracticable 
to employ the actuator's herein described 
without means of the broad or specific char 
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acter herein set forth for setting them, as 
they may be set directly by hand, instead 
of by the stop keys, or conjoint action of 
stop keys and combination operating ele 
ments, although the advantages of the set 
ting of the actuator's without having to en 
ter or to reach into the interior of the organ will be apparent. 
Having now described the invention and 

set forth certain typical embodiments there 
of what I believe to be new and desire to 
secure by Letters Patent, is:- 

1. A combination stop mechanism for or 
gans or the like comprising elements each 
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settable into an “on” position, an “off po 
sition or a “neutral' position, a combina 
tion setting and operating element and an 
element movable relatively to the said Set 
ting and operating element and co-operating 
therewith to set the first named elements 
into any of their said positions. 

2. A combination stop mechanism for or 
gans or the like, comprising actuators set 
table into “on’ position, “off’ position or 
“neutral’ position, and relatively movable 
means co-operatively operative to set any 
of the actuators into any of the aforesaid 
positions, one of the said means being also 
operative with relation to the actuators 
which have been set to “on” or “off’ posi 
tion to move the other means accordingly 
and inoperative with relation to those actu 
ators which are set to “neutral' position. 

3. A combination stop mechanism for or 
gans or the like, comprising actuators set 
table into “on”, position, “off” position, or 
“neutral' position, and stop keys and com 
bination operating elements co-operatively 
operative to set any of said actuators into 
position in which the corresponding stop 
will come on or go off under control of the 
combination operating elements or be un 
affected by the operation of the latter. 

4. A combination stop mechanism for or 
gans or the like, comprising actuators Set 
table into “on” position, “off’ position, or 
“neutral’ position, and stop keys and com 
bination operating elements, conjointly op 
erative with relation to said actuators to set. 
any of the latter into positions to cause the 
stop keys to be moved to “on” or “off’ posi 
tion under control of the combination op 
erating elements, in accordance with the 
settings of the actuators, the stop keys being 
also operative to set any of the actuators 
into position with relation to the combina 
tion operating elements to be inoperative 
thereby. 

5. A combination stop mechanism for or 
gans or the like, comprising stop keys, com 
bination operating elements and connections 
including reversibly operative actuators set 
table by the conjoint operation of said stop 
keys and combination operating elements 
and When so set are operative to move the 
stop keys onto “on” or “off” position under 
control of said operating elements and also 
settable to “neutral' position so as to be 
unaffected by the operation of said elements. 

6. In a combination stop mechanism for 
organs or the like, a plurality of reversibly 
operative actuators each comprising a plu 
rality of members movable together in the 
operation of the combination and relatively 
to each other into a position to render the 
actuator inoperative in either direction. 

7. In a combination stop mechanism for 
organs or the like, a series of actuators each 
comprising a plurality of relatively movable 
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members, releasably securable to each other 
at either end of the actuator, to render the 
actuator reversibly operative, said members 
also being relatively settable to an inter 
mediate position, to render the actuator in 
operative in either direction. 

8. In a combination stop mechansm for 
organs or the like, a plurality of shafts, a 
plurality of actuators on each of the same, 
each actuator comprising a member fixed to 
the corresponding shaft and a complemen 
tary member supported by the shaft and 
movable relatively thereto, said members 
correlated to be releasably securable to each 
other at either end, to render the actuator 
reversibly operative, and settable to an in 
termediate position to be inoperative in 
either direction. 

9. In a combination stop mechanism for 
organs or the like, a plurality of shafts, a 
plurality of actuators on each of the same, 
each actuator comprising a member fixed to 
the corresponding shaft and a complement 
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ary member supported by the shaft and 
movable relatively thereto, said members cor 
related to be releasably securable to each 
other at either end, to render the actuator 
reversibly operative, and settable to an in 
termediate position to be inoperative in 
either direction, and setting and operating 
means operatively connected to said actu 
ators. 

10. In a combination stop mechanism for 
organs or the like, a plurality of shafts, 
a plurality of actuators on each of the same, 
each actuator comprising a member fixed to 

tary member supported by the shaft and 
movable relatively thereto, said members 
correlated to be releasably securable to each 
other at either end, to render the actuator 
reversibly operative, and settable to an in 
termediate position to be inoperative in 
either direction, and setting and operating 
means including stop keys operatively con 
nected to said shafts and operating elements 
movable relatively to the shafts and having 
members engageable with the ends of the 
actuators. - 

11. A combination 
gans or the like, comprising reversibly oper 
ative actuators, respectively also settable to 
neutral position, and setting and operating 
means operatively connected with each actu 
ator and including elements which have rel 
ative movement for the setting operation and 
move together for the playing operation and 
whose extent of relative movement in the 
setting operation is different from that of 
their movement together for the playing op 
eration. - 

12. A combination stop mechanism for 
organs or the like, comprising reversibly op 
erative actuators, respectively settable also 
to a neutral position, and relatively movable 

stop mechanism for or 
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setting and operating elements operatively 
connected with each actuator, one of said 
elements having an extent of movement in 
the setting operation greater than that for 
the playing operation. 

13. A combination stop mechanisi for or 
gans or the like, comprising reversibly op 
erative actuators, respectively settable also 
to neutral position, stop keys and combina 
tion operating clements movable relatively in 
the setting operation and together in the 
playing operation and each operatively con 
nected with the actuators, said keys and op 
erating elements having for the setting op 
eration a relative movement whose length is 
greater than that traversed by them in the playing operation. 

14. A combination stop mechanism for or 
gans and the like, comprising actuators set 
table into “on” position, “off’ position or 
“neutral' position, and combination operat 
ing elements having member's engageable 
with the actuator's for the playing operation, 
each colnbination ope'ating element being 
movable relatively to the corresponding actu 
ato's in the setting operation and having in 
said operation a greater extent of movement 
than the distance traversed by it in the play 
ing operation. 

15. A combination stop mechanism for or 
gans and the like, comprising actuators set 
table into “on” position, “off” position or 
“neutial’ position, setting leans including 
stop keys having connection with the actu 
ators and combination olerating elements 
having members engageable with collespond 
ing actuators, said combination operating 
elements being movable relatively to the 
actuator's and stop keys in the setting oper 
ation and being operative to move said actu 
atol's and stop keys in the playing operation 
and having in the setting operation a move 
ment of greater length than in the playing 
operation. 

16. A combination stop mechanism for or 
galls or the like, coluprising combination 
Setting and operating means, including coni 
bination operating elements and electrically 
controlled means respectively operative to 
move said elements through two phases in 
the setting Operation and One of Said phases 
in the playing operation. 

17. A combination stop mechanism for or 
gains or the like, comprising combination set 
ting and operating means, including com 
bination operating elements and electrically 
conti'olled means respectively operative to 
move said elements and each including a 
plurality of successively controllable circuits 
and connections between the same and the 
col'responding combination operating ele 
ment operative to move the latter varying 
distances according to the number of the cir 
cuits closed. 

18. A combination stop mechanism for or 
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gans or the like, comprising actuators set 
table into “on” position, “off’ position or 
“neutral' position, combination operating 
elements having members engageable with 
the actuators for the playing operation, each 
combination operating element being mov 
able relatively to the corresponding actuators 
in the setting operation, power pneumatics 
connected to the respective combination op 
erating elements and electrically controlled 
control means for said power pneumatics, re 
spectively, each control means including a 
plurality of circuits and operative connec 
tions to the corresponding power pneumatic 
to cause the latter to move the combination 
Operating element a greater distance in the 
setting operation than in the playing opera 
tion. 

19. In a combination stop mechanism for 
Organs and the like, settable actuators and 
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Setting and operating means, operative with 
relation to said actuators and including com 
bination operating elements, a power pneu 
natic for each operating element, and con 
trol means for each power pneumatic, each 
control means having a plurality of rela 
tively movable ported valves one of which is 
operated by the power pneumatic, a second 
pneumatic to operate the other valve, said 
valves conjointly controlling the air tensions 
within the power pneumatic, pneumatically 
operable valves to control the air tensions to 
which the second pneumatic is subjected and 
electrically controlled control means for the 
latter Valves, including a plurality of succes 
isively controllable circuits both of which are 
closed in the setting operation and only one 
of which is closed in the playing operation. 

20. A combination stop mechanism for 
oigains or the like comprising actuating ele 
ments each settable into an “on’ position, an 
“off’ position or a “neutral’ position, a slid 
able combination setting and operating ele 
ment having members to engage said a 2 
tulating elements in its combination-setting 
and combination-operating movements, an 
operator-controlled means to operate said 
slidable element in one direction in the set 
ting operation and for the playing opera 
tion, means to move said slidable element in 
the opposite direction at the ends of the 
setting and playing operations, and an ele 
ment movable relatively to the combination 
setting and operating element and co-operat 
ing there with in the setting of the com 
bination. 

21. A combination stop mechanism for 
Organs or the like comprising actuating ele 
ments each settable into an “on” position, 
an “off” position or a “neutral' position, a 
slidable combination setting and operating 
element having members to engage said 
actuating elements in its combination-set 
ting and combination-operating movements, 
an operator-controlled means to operate said 
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- slidable element in one direction in the set 
ting operation and for the playing opera 
tion, means to move said slidable element in 
the opposite direction at the ends of the 
setting and playing operations, and an ele 
ment movable relatively to the combination 
setting and operating element and co-operat 
ing therewith in the setting of the combina 
tion and movable with said combination set 
ting and operating element in the operation 
of the combination. - 

22. A combination stop mechanism for 
organs or the like, comprising actuating ele 
ments each including a plurality of rela 
tively movable members having means to re 
leasably, secure them together at either end 
of the actuator, and relatively movable 
means co-operating with each other to move 
the actuator-members into positions to cause 
their locking means to interengage at the 
selected ends of the actuators, 

23. A combination stop mechanism for 
organs or the like, comprising actuating ele 
ments each including a plurality of rela 
tively movable members having means to 
releasably secure them together at either end 
of the actuator, slidable members operative 
in the setting operation to hold correspond 
ing members of the actuators against move 
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ment, and stop keys operative in the setting 
operation in opposite directions to move the 
other members of the actuators into position 
to interlock with the held members of the 
actuators at one end or the other of the latter 
according to the direction of movement of 
the stop keys. 

24. A combination stop mechanism for 
organs or the like, comprising actuating ele 
ments each including a plurality of rela 
tively movable members having means to 
releasably secure them together at either end 
of the actuator, slidable members operative 
in the setting operation to hold correspond 
ing members of the actuators against move 
ment, stop keys operative in the setting 
operation in opposite directions to move the 
other members of the actuators into position 
to interlock with the held members of the 
actuators at one end or the other of the lat 
ter according to the direction of movement of 
the stop keys, and operator-controlled means 
to operate upon said slidable members to 
control the stops in accordance with the 
combinations set by the conjoint operations 
of said slidable members and keys in the 
setting operation. 

In testimony whereof affix my signature. 
FREDERICK J. FAHERTY. 

30 

40 

50 


