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This invention relates to a novel and improved 
electromagnetic device with auxiliary conductor, 
and more particularly to Such a device which is 
especially adapted for actuating a movable part 

5 or movable member of a pipe organ. 
In the use of electromagnetic devices of the 

type illustrated in this application, which are 
eSpecially adapted for actuating various movable 
members or operating elements of pipe organs, 

10 it is convenient to have the device arranged as 
a unit in which the electromagnet and the arma 
ture actuated thereby are both carried on a Sup 
porting bracket whereby the device can be read 
ily mounted in the Organ or on a part of the or 

l6 gan, adapted to operate said movable member 
or element of the organ by the action of said 
arnature. By the use of these devices in this 
manner, it has been found that when a member 
of paramagnetic material, for example, an iron 

20 bar, is properly shaped and advantageously placed 
alongside the armature and connected with the 
electromagnet of this device, it will greatly aid 
the electromagnet in attracting the armature, 
and Will Serve as a boosting means in more read 

25 ily actuating said armature. It becomes effective 
to Such an extent that the reduction in electric 
current ordinarily required, and the general ef 
ficiency of the device, Will be enhanced to a Sub 
Stantial degree, over that of the prior construc 

30 tions of this type which lacked such auxiliary 
Conductor. 

It has also been observed that when such elec 
tromagnetic device is equipped with my auxiliary 
magnetic flux conducting member, the support 

35 ing and mounting bracket of the device may con 
sist of rust-defying metal, which is substantially 
non-magnetic, Without reducing the efficiency of 
the device. 

It is therefore One of the main objects of this 
invention to provide an electromagnetic device of 
the type illustrated herein which comprises an 
auxiliary magnetic flux conductor or booster, 
whereby the electromagnet will be considerably 
aided in operating the armature, and the effi 
ciency of the device will be greatly increased. 
A further object of this invention is to provide 

Such a device of an improved construction, Which 
is more particularly adapted for operating Wa 
rious kinds of movable members utilized in pipe 
organs; and which construction is highly effi 
cient, so that the device may be reduced in size, 
to occupy leSS valuable Space in the organ, and 
to require less electric current for actuating the 
associated movable member of the pipe Organ. 
These and various other objects and advan 
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tages are attained with this invention, as Will be 
come apparent from the following description, 
taken in connection with the accompanying 
drawing wherein the invention is shown in a few 
of its various forms contemplated, it being under 
stood that other arrangements and forms of con 
struction may be adopted for carrying out the 
objects and purposes of this invention. 
In the drawing: 
Fig. 1 is a vertical Sectional View thru the air 

paSSage of an Organ and the Organ pipe thereon, 
ShoWing my invention in one of its forms mount 
ed thereon to operate the stop valve of an organ 
plpe. 

Fig. 2 is an elevational view of my improved 
electromagnet comprising an auxiliary conductor, 
which is of a different construction than that 
shown in Fig. 1. 

Fig. 3 is a plan view, partly in section, taken 
along line 3-3 of Fig. 2. 

Fig. 4 is an end view, partly in Section, taken 
along line 4-4 of Fig. 2. 

Figs. 5 and 6 are perspective views, respective 
ly, of the two forms of auxiliary conductors ap 
plied to the electromagnetic devices illustrated in 
FigS. 1 and 2. 

Fig. 7 is an elevational view of an improved 
electromagnetic device comprising my auxiliary 
conductor, and being utilized for actuating a 
switch-operating member of an organ. 
The drawing illustrates this invention in a few 

of its Various forms of construction, and in a few 
of its Various manners of application, to indicate 
how this invention is adapted to be associated 
with and to operate different ones of the various 
movable parts or operable members of a pipe 
Organ. 
In Fig. 1 this invention is disclosed in One of its 

forms, embodied in a unitary electromagnetic de 
Vice Which is mounted in the Wind-chest O of a 
pipe Organ, arranged to Operate a movable mem 
ber , which is shown in the form of a stop valve, 
adapted to close the Valve port in the valve seat 
2 of an organ pipe 3 of the organ. 
The electromagnetic device shown in Fig. 1, 

which is equipped with my invention, comprises 
an angle-shaped bracket 4 including an upper 
arm 5 whereby the device is mounted in the 
wind-chest, With Suitable Securing elements; and 
a lower arm 6 depending from arm 5, having 
mounted on its lower end one end fl of an elec 
tromagnet 8, by a securing element 9. Said 
element 9 preferably extends thru said arm 6 
and is secured in a core 20 which extends thru 
the electromagnet and projects from the end 2 
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2 
thereof, opposite said end 7. An armature 22 
includes a main bar portion which has one end 
placed in a slot 23 provided in the intermediate 
part of bracket arm 6, being pivotally mounted 
therein by a pin 24 extending thru said armature 
end and thru Side portions 25 at the sides of 
slot 23. The bar portion is thus swingably mount 
ed on bracket arm 6, and it contains at its free 
end a depending arm 26 which is slightly curved 
and is movable across the end face 27 of the core, 
by action of the electromagnet. 

In this form of construction and use the arma 
ture 22 carries the Stop valve or novable men 
ber of the organ, which is moved to its open 
position upon energizing the electromagnet. A 
spring 28 is connected to the armature and to a 
post 29 mounted on the airn 6 of the bracket, 
adapted to return the armature 22 with its stop 
valve f l to the valve-closed position, as shown in 
Fig. 1, when the electromagnet is de-energized, 
by opening the electric circuit of which the ends 
30 are shown fastened on ears 3 extending from 
the end of the electromagnet, Said ends 30 be 
ing connected with the windings of the electro 
magnet. 
The electromagnetic device described above is 

similar to that disclosed and claimed in Patent 
No. 1,736,684, of L. J. Wick, issued November 19, 
1929, for Valve operating mechanism for organs. 
Alongside of and closely adjacent to the elec 

tromagnet and the armature I position my aux 
iliary conductor 32, in operative connection with 
the electromagnet, and preferably in intimate 
connection with the core of the latter. The con 
ductor consists of paramagnetic material, Such 
as iron or the like, and it is preferably made in 
the shape of an angular bar including an angle 
portion or arm 33 which is mounted against the 
side of bracket arm 6 and is connected with 
core 20, preferably by extending the securing ele 
ment 9 thru arm 33, whereby the electromagnet 
is mounted on the bracket, as indicated in the 
drawing. Another angle portion or arm 34 ex 
tends from arm 33 into the space between the 
electromagnet and its armature, and Substan 
tially in the same general direction as the two, 
being closely adjacent both of them and in such 
position that when armature 22 is moved to the 
end of its attracted position it will be substan 
tially in contact with conductor arm 34. 
The vertical arm 33 of the conductor may be 

placed at the outer side of the bracket arm 6, 
and its arm 34 extended thru slot 23, as shown 
in Fig. 1; or arm 33 may be placed on the inner 
side of arm 6, near the electromagnet and its 
core, as shown in Figs. 2 and 7 of the drawing. 
In each case the element which mounts the elec 
tromagnet on the bracket is also utilized for 
readily mounting conductor arm 33 in place and 
in intimate connection with the core of the mag 
net. 

In Fig. 2 my auxiliary conductor is illustrated 
in a different form of construction than that 
shown in Fig. 1, but in connection with the same 
form of electromagnetic device comprised of the 
same parts and members; these corresponding 
parts and members being designated by the cor 
responding numerals used in Fig. 1, plus the 
prime mark () added thereto. 
In this form of construction the auxiliary con 

ductor 35 comprises a vertical arm 36 which is 
mounted against the inner side of bracket arm 
5' and is secured by a securing element 9 to 

the core 20' of the electromagnet 8". An arm 
38 extends from arm 36, between electromagnet 

2,089,382 
f8' and its armature 22, like in the preceding 
form; and wings 37 are provided on the two sides 
of said arm 38, extending up to the sides of the 
main bar part of armature 22 forming a trough 
or channel into which Said arnature bar is 
adapted to be drawn. 

It is found that this form of auxiliary conduc 
tor enhances the efficiency of the connected elec 
tromagnetic device to a greater extent than does 
the form of conductor shown in Fig. 1. 
In Fig. 7 the invention is shown in association 

with a different type of movable organ member 
than that shown in Fig. 1. The electromagnetic 
device is herein shown connected with and adapt 
ed to operate a roller 40, which is pivotally 
mounted on bracket means 4 arising from Sup 
porting means 42 of an organ. Said roller 40 
is the novable member of the Organ actuated by 
this device, and is provided with a metal con 
tact bar 43 adapted to engage and move a Switch 
element 44 into contact with its companion ele 
ment 45, thereby closing the Switch and the cir 
cuit connected to the end wires 46 shown. 
In this form the electromagnetic device com 

prises an angular Supporting bracket 54 includ 
ing an arrin 55 whereby the device is mounted on 
Supporting means 42, and an arm 56 extends 
therefron whereon is mounted one end 57 of an 
electromagnet 58, by a securing element 59. A 
core 60 extends thru the magnet and from the 
end opposite end 57, and element 59 is preferably 
threaded in the core for mounting the magnet on 
the bracket. An armature 62 has one end placed 
in a slot in bracket arn 56 and is pivoted to the 
arm by a pin 64, and has a curved arm 66 at its 
free end adapted to move across the end face 6 
of core 60 when the electromagnet is energized. 
A spring 68 is connected to the armature and to 
a post 69 extending from bracket 64, to retract 
the armature when the electromagnet is de-ener 
gized. The circuit wires are connected to the 
windings of the electromagnet as explained 
above; and a pin TO on the side of armature 62 
engages between spaced fingers of an arm ex 
tending from roller 40, to rotate said roller and 
Operate the Switch. 
The auxiliary conductor 72 is of paramagnetic 

material and angle-shaped, as in the preceding 
forms, and may be of either form of construction. 
It is shown like conductor 32 of Fig. 1, but has 
its angle portion or arm 73 mounted at the inner 
side of bracket arm 56, instead of at the Outer 
side as shown in Fig. 1. The other angle portion 
or arian 4 extends from arm 3 in the same direc 
tion substantially as the armature 62 and the core 
of the electromagnet, being positioned near to the 
armature and the electromagnet and preferably 
between the same, substantially as indicated in 
the drawing. The arm 73 is secured to the bracket 
by means of the securing element 59, and is inti 
mately connected with the core 60 of the elec 
tromagnet, as in the preceding forms and as 
described above. 

In either of these forms and manners of appli 
cation of my invention, as indicated in the draw 
ing, the auxiliary conductor is closely connected 
with the electromagnet, and preferably by being 
intimately connected with the magnet core; and 
the conductor has an arm or bar portion extend 
ing closely adjacent to the electromagnet and at 
the end of the path of inward travel of the arma 
ture, so as to conduct the magnetic flux and to 
aid the electromagnet, when energized, in at 
tracting and operating the armature, and increase 
the efficiency of this device, 
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claim: 

1. An electromagnetic device adapted to oper 
ate a nowable member of a pipe organ, said device 
Comprising a bracket of paramagnetic material 
Whereby it is mountable as a unit on a part of the 
Organ, an electromagnet mounted on the bracket, 
an arnature including a bar portion pivoted on 
the biracket, at one end of the magnet, adapted 
to be Connected operatively to said organ men 
ef, and having an an Overhanging and movable 

acroSS the magnet core, at the opposite end of 
the magnet, and an auxiliary conductor of para 
Fagnetic material mounted against the bracket 
and having a bar portion extending therefrom 
in the direction of and adjacent to said bar por 
tion of the armature, for aiding the electromagnet 
in Operating the arnature. 

2. A device adapted to operate a novable men 
ber of a pipe organ, Said device comprising a 
bracket, an electionagnet mounted on the brack 
et to have its core eXtend normally from the 
bracket, an airmature mounted SWingably on the 
bracket, at Cine end of the magnet, including 
an ar. Ovechanging and movable across the ex 
tending eiad of said core, at the other end of the 
Eagnet, and an auxiliary member of paramag 
Inetic material connected with the electromagnet 
and the bracket and having a bar portion extend 
ing alongside of and adjacent to the airmature, 
for conducting magnetic flux outside of the elec. 
tEO; 3 get aid aiding the latter in attracting the 
arinature. 

3. A device adapted to operate a movable mem. 
2 of a pipe Organ, said device comprising a 

bracket, having means thereon whereby it is 
mountable as a hit on a part of an organ for op 
eiating Said ineber, an electromagnet including 
a core having One end projecting therefrom, 
Yea.ins eigaging the opposite end of the core for 
aounting the electromagnet on the bracket, an 

ariat.Ure having at One end a pivotal mounting 
on the bracket, at one end of the nagnet, and hav 

at its opposite end an arm overhanging and 
SWiigable across said projecting core end, at the 
Opposite end of the magnet, When the electro 
iI&ghet is energized, and an angle-shaped auxil 
iary conductor having an attaching portion con 
nected with the bracket and the core, by said 
electionagnet Inounting means, and having a 
Elain portion extending therefrom alongside of 
and adjacent to the electromagnet and the arma 
ture, whereby to aid the electromagnet in attract 
ing the arnature. 

4. A device adapted to operate a movable mem 
ber of a pipe organ, said device comprising a 
bracket whereby it is nountable on a part of an 
Orgain for Operating said member, an electronag 
aet, having a Core part extending from one end 
and having means at its other end whereby it is 

mounted on the bracket, an armature including a 
bar portion having at One end a pivotal mounting 
on the bracket, at One end of the magnet, and 
having an arm at itS Opposite end overhanging 
and SWingable across said extending core part, 
at the opposite end of the magnet, when the elec 
tromagnet is energized, aid an auxiliary enoei 
of paramagnetic laterial having an attaching 
portion mounted on the tacket by means of said 
electromagne, mounting aeans and including a 
bar portior extanding et Ween Said electromagnet 
and Said an attire and provided With Side Wings 
eXtending toward the sides of said armature bar 
portion, the coy forning a channel wherein the 
last said bar portion is dra Wa to aid the elec 
tEOmagnet in Operating the airinature. 

5. An electronaghatic device of the character 
described, comprising 3, bracket whereby it is 
mountable as a unit, an electromagnet mounted 
at one end on the Cracket and having a pro 
truding core part at its opposite end, an armature 
including a bar portion having at one end a pivot 
a mounting on the bracket, at one end of the 
magnet, and having at the other end an arm 
InCVable across said core part, at the other end 
Of the magnet, and an auxiliary conductor hav 
ing an attaching portion connected with the 
blacket and having operative connection with 
the electromagnet, said conductor including a bai 
portion extending between the electronagraet and 
the bar polition of the armature and provided 
With Wing neaths nowable toward and alongside 
said bar portion of the arrnature, whereby to 
aid the former in attracting the latter. 

6. An electionagnetic de'Vice arranged and 
In Ouatabie as a Unit for initiating movement of 
nowable meinber, said device corprising a Sup 
porting and notinting biacket, an electromagnet 
having One end motiated on he bracket and hav. 
ing a core part extending fron its opposite end, 
an ariature including a bar portion having at 
One end a pivotal innot inting on the bracket, ai, one 
end of the imaginet, and having an arm at its oppo 
Site end overhanging and SWingable across said 
exten?ing Core part, at the opposite end of the 
Inagnet, When the electromagnet is energized to 
initiate the Goverinert, of the airmature, a spring 
coinected With the attle and the bracket 
for returning the ai'in at UFe to its position of rest, 
When the electromagnet is de-energized, and an 
angle-shaped auxiliary Corductor of paramag 
netic material having one angie portion connect 
ed. With the bracket and with the electronaghet 
and having its other ange portion extending 
therefron betWeen the electromagnet, and the 
bar portion of the airinati's, to aid the electro 
Inaghet, in attracting tie armature. 

CHARIES P. BONER. 
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