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My invention relates to improvements in elec-

tromagnetic pipe organ actions. '
The main object of my invention-is to provide

an electromagnetwally operated device of greatly
-8 improved form particularly adapted for use in.
opening and closing ‘the valves of a pipe organ
or in the construction of the mechanical and tonal
elements of a pipe organ, but applicable as well
to all other uses and 1nstallat10ns requ1r1ng a de- :

10 vige of its nature. =~ °

Anothier and important object is to’ prov1de “an
“electy omagnetlcally operated device of this kind

employmg a novel and efficient spring suspension

foi the movable element or armature in which a
helically “wound" {orsional” ¢oil spring - performs
. both the function of hingedly supporting the ar-
““mature and returning the same t06 its normal posi-

tion after each’ movement ‘arid in which the spring

itself lies in' & position out of the magnetic circuit -
-20 and so is not subject to’ the usual ‘crystallization -
and bleakage as would be encountered were ‘the

spring lying in the magnetic circuit.

‘Another object is to provide an electrdomagnetic -

device of this kmd operatmg equally well on either
25

) tlﬁers to provide diréct current where only alter-
nating current is commercially available; this use-

of alternatmg current being made’ possﬂole by the -
spring suspension of the armature as aforesaid

30
. together with a particularly efficient form’of elec<

tlomagnet mcludxng a laminafed core for minij<-

mizing eddy ‘currents and a means for reducing
and rendering harmless the usual fluttering and
hummxng caused by the’ altexnatmg current. -
Another object ‘i ‘to” provide 'a ‘device of this-
“kind including a novel “and ‘éfficient supporting
bracket for the electromag:net and- armature,-
which bracket is so shaped and formed as to pro=-
vide a bend or rest offset from the electromagnet
~and adapted to support one end of the armature
“and’ 1ts Suspension spring, thus removing said
spring from the magnetic’ circuit and providing a-
shor t and direct réturn path for the magnetlc flux
set up by the electromagnet.” ’
" Another object is to provide a ‘device ‘of this
kind 1nclud1ng 2 supporting bracket, and mounted
thereupon an electromagnet ‘an ‘armature and’
suspension ' spring ~ therefor 'as “the essential
parts, the resulting structure being thus simple,
and efficierit and having no pivoting, telescopmg
S oor shdmg parts to wear and requn'e attentlon after
the device is installed.” i
A futther object’is fo prov1de i & structture of
this king, means for operat1vely supportmg an

&«

45

alternating of direct ‘currvent and so’ elimingting -
the necess1ty for: generators, ‘converters or rec--

- a horizontal position. -

(CL.34-—339) . .

electromagnet in an upright, inverted or any in-
termediate position, as may be requlred. to meet
exigencies of various-insfallations.- -
Still a further object is to pr ov1de a structure
- which when used as a valve action for opening
and closing the valve inlefs of a pipe organ;-and-
including-a valve-head for opening-and-cloesing -
said inlets; operates to draw the valve head-from -
its seat at an angle and breéak the air seal gradu-~ -
ally thus reducing the current necessary-to op--98
erate- the -electromagnet. ' In-additionr the valve-
head is arranged-so that it may be adjusted tight--
ly-or loosely ‘on its support and -secured in the
“position’ for-most -efficient operation: -
“‘With the foregoing and such other- obJeets in 70
view as may appear hereinafter the invention re-
-sides in the novel construction-and: arrangement--
of parts-as will not-be fully set forth-and claimed,-
reference being had- to the accompanying draw-
ings as'illustrating a preferred- embodlment of the
invention, and wherein: .
Figure 1 is a side elevation: of the mventmn as-
associated with the air valve of a pipe organ, a
part’ of the p1pe organ bemg shown in cross sec-;
tiom. - - 80
Figure 2 is a- front elevatlon of the structure

i

75

~shown in Figure 1, a part of the pipe organ bemg

again shown in cross section.- .
‘Figure 3 is a plan view -of the- 1nvent10n re-
moved from the pipe organ.- 85
Figure4is a sectxon along the line 4—4 in Fig~
ure 1.

Figure 5 is'a side view of a modified-form of the
invention showing the electromagnet mounted in

90

"Figure 6 is g 'side view :of still another modlﬁ-
cation of the invention as applied to a pipe organ
and- showing “the ‘electromagnet- mounted -in an
inverted position, a part of the p1pe organ bemg,
shown in-cross ‘section. - - 95

‘Figure T'is’a front elevatlon of the structure
shown in Figure 6, also showmg a part of the plpe
organ in cross section. - :

“Figure 8'is an-inverted plan view- of the struc--

- ture shown in F1gure 6 but as removed from the 100

plpe ‘organ:

“Pigure 9is a detall view of the armature sus-
pension spring alone,

Figure 10 is an enlarged cross’section through
the valve and showmg the upper portlon of the 105
va,lve stem. - :

“Figure 1l'is'a dlagrammatm v1ew of the Wlnd—
ings on ‘the electromagnet.

Referring more’ particularly to the drawings,
and to the embodiment of my invention shown in 110
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Figures 1 to 4 inclusive, I provide an angularly
formed bracket 1, comprising a strip of iron or
other magnetic material, the same being bent to
provide a horizontally extended mounting or sup-
5 porting ear 2, a downwardly extended spring
mounting potrtion:or leg 3, an outwardly turned

magnetic shunt portion or armature rest-4; an---

other downwardly turned portion or leg 5 and
finally an outwardly turned electromagnet sup-
10 port arm 6. The several bends in the bracket 1+
are substantially at right angles.to one. another,
whereby in the intended location of the bracket

in the pipe organ, as will-be hereinafter dé--
scribed, the ear 2, rest 4 and'arm'6 will be dis-

15 posed in houzontal planes as shown in the draw-
ings.

An electromagnet 7 is pmwded compmsmg a
core 8, bobbin heads 9 and winding 10, the-said -
core "8 preferably being square.in cross section

20 and formed of -2 number of Iammatlons as shown,
and of course being made of soft iron or similar
magnetic material,
“mounted on the arm 6 of the bracket 1 by press-
ing the lower end of the core 8§ through a square

25 hole 11 in said arm, and welding the core and’
arm.-on: its undersme as shown at 12, but it is
understood that any other :method of mounting

iinay be employed as-desired. Preferably the. dis-
tance between the cen’cer of the aperture 11 and

30 the inner. or adjacent, face of the leg 5 is less
than the radial distance from the center of the
core to the outer perlphexy of.the heads 9, and

sthe arm 6 of the bracket is initially bent upward
somewhat from a horizontal plane before, the

35 electromagnet is mounted Then as. the core 8
is pressed through the aperture 11 as described.
the bobbin heads 9.will engage said bracket leg

»'5 and:force the arm 6 downward to.its horizontal -
position, the result being tha,t after the welding

40 of the core to the arm, as shown at 12, a tension
is exerted on the electromagnot by -the bracket
for. holding the former securely in place. The .

;sides of the bobbin heads 9 are preferably flat-
tened as at 13 where they engage the bracket leg

45 5 to-increase-their contactual ares therewith and
present any rotation of the electromagnet. . -

‘The length. of the electromagnet 7 is such that

.the upper bobbin head 9 falls substantlally helow
the plane of- the armature rest 4 and the core 8

50 extends at its upper end from the winding to a
point substantially above the said.rest 4.. An
armature- 14 of material similar to-the bracket 1

.ds provided and is rounded off -at one end 15,
while .its other end is tapered at: its sides 16 to-

55 wards its extremity 17, which is bent downward
at substantially right angles toform a lip'18. . The
length of the armature.14 thus formed is such
_ that when its rounded end 15 is-disposed adjacent .
the angular juncture of the rest 4 and leg 3 of the

60 bracket the.opposite or outer ends 17 will extend
over the upper end of the core 8.of the eleciro-
magnet 7, and the lip 18 will lie in such position
“that it may swing downward alongside the core
8 as will be hereinafter pointed out. The arma-

¢s ture is mounted in this position by a- suspensxon
spring 19 formed of a Iength of spring wire of
either round, flat, or square cross section, bent
-intermediate its ends to provide a blght 20, and .
coiled or wound to form spaced axially aligned.

vo torsional-coils 21, spaced substantially from the’
bight 20, the ends of the wire being extended.
from-these coils 21 as shown at 22 and turned

i xnwardly ‘at .some distance from the. coils as.at
23. "The bight 20 of the spring is welded, brazed,

75 soldered or otherwise secured at 24 to the upper

The electromagnet 7 is

1,974,530

face of the armature 14 and the ends 22 are simi-
larly secured at 25 to the face of the spring
mounting leg 3 in such position that the coils 21
are disposed in or adjacent the corner formed
between the end 15 of the armature and the said
leg 3. - The' coils 21 are so-wound or set that the
armature -14 -is normally supported by the hight

80

20 in a position extending angularly upward and

outward over the core 8 of the electromagnet 7,
the outer extremity 17 of the armature resting
a substantial distance.above the end of the core
8 to permit a deécided downward movement of the
armatire-as will be set forth hereinafter. It will
be noted that the:rounded end 15 of the arma-
ture 14 does not extend fully into and contact
the corner at.the juncture of the rest 4 and leg
3 as designated at 26 and a buffer 27 of felt or
similay material is placed in this corner between
the armature and the rest 4 and leg 3.

A vertically arranged valve stem 28 is secured at
its lower end by welding or otherwise to the ar-
mature 14 adjacent its outer end 17 and projects

86

05

upwardly therefrom and a valve head 29 of felt -
.or similar mafterial is- mounted on "the upper end

of this valve stem.
! The device as descnbed is adapted for mount-
ing on the underside of. the valve board A of the
valve chamber of a pipe organ (not shown) and
the bracket 1 is secured to this valve board A by
scr'ews 30 passed throuigh the supporting ear 2. 9%
The position of the device is such that the valve
head- 29 rests in alignment with and against the
lower malgm of the valve opening B in the valve = . .
koard A and normally seals the said openmg from |
the air in the valve chamber. 116
In operation the electromagnet 7 is energized or
excited. by depressing the organ key or closing.
-any other circuit.or contact (not shown) in usual
manner, thus magnetizing the core 8 and causing
it to attract the armature 14 and pull the same _3i;
~downward against the tension of the suspension
spring 19. The valve head 29 is thus.pulled from
“its seat and air flows through the valve opening
B and thence into the organ pipe in any usual
manner. As the armature is pulled downward its
outer end strikes a felt buffer or bumper 31 seated
in or.on the end of the core 8 and the inner
rounded end 15 of the armature engages the felt
buffer 27 thus rendering the action. noiseless.
The lip 18 on the armature being extended down
near the margin of the core 8 and being adapted
upon the energization of the magnet to pass down
alongside that core, affords a strong and quick .
starting or initial pull for unseating the valve
head 29 and admitting air to the valve opening 730
B.. When the organ key is released or the circuit
otherwise broken the spring 19 will then return
the armature and valve head to their normal po-
"sitions closing the valve opening B. " As the ar-
maturé 14 swings downward as aforesaid it also 135
moves endwise towards.and into the corner formed
at the juncture of the bracket leg 3 and rest 4 due
to the arrangement of the suspension spring 19
which in effect acts as'an eccentric hinge or pivot -
for the armature as will be understood. This 14¢
action of the a,rma,ture results in a novel and ad-
vantageous operation of the va,lve head 29 as will:
now ke described. The valve chamber of which
the valve board A is a part contains air under pres-
sure to operate the organ pipes or other parts of 147
the organ and the valve head 29 is held tightly
to its seat by the air pressure in the valve cham-
ber, this being what is ter med in the trade as the
“air gseal”. A strong initial pull on the valve head
is thus necessary in order to break this air seal, i3y

06

220
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resulting in a heavy current being faken by the
electromagnet. In my structure as described this

air. seal is broken more readily due to the fact
that, the valve head as it leaves its seat is pulled»

sidewise along its seat in a d1rect1on slightly. to-
ward the. bracket 1 while at the same tlme 1ts
edge remote from the, bracket opens, or movec,
away from its seat tnﬂe in advance this posi-

tion" being indicated in somewhat exaggerated
‘form in dotted lines in Figure 1. ,
valve chamber may thus get “behmd” the valye

head 29 and in the valve opening B and aid inthe

opening of the valve as will be 1ead11y understood.
The saving in current taken by my electromagnet

by this arrangement and operation of the_valve'

head over the current ordinarily used has been

found in actual practice to be in the neighbor-

hood of fifty percent and is therefore exceedingly
worth while.

My suspension spring 19 not only affords this
advantageous action of the valve head but in ad-
dition performs both the function of a pivot or
hinge joint for the armature 14 and a return
spring to return the armature to ils normal posi-

.tion after each operation. Chviously there is no

wear in the spring to cause looseness and rattle

in its operation as is the case in the usual hinge

or pivot joint, and friction is almost entirely. ab-
sent. In the ordinary hinge or pivot there is not
only mechanical friction present but there is also

magnetic friction caused by the hinge lying in the

magnetic circuit or path, which results in the ar-

mature being pulled tightly against its support- o

ing element by the magnetlem flowing through

_the hinge and augmenting the nor: mal ir iction of

the hinge or pivot connection.

The shape of the bracket 1 is such that the mag-
netic circuit is completed from the lower end of
the core 8 through the arm §, the leg 5, across
the air gap between the upper end of the leg 5 to
the armature 14 and thence back to the core, this
being a much shorter path as well as a path of
Jess resistance.or reluctance than that thru the
rest 4, leg 3 and spring 19 to the armature. This
shorter path.will of course be taken by the mag-
netic.flux set up by the electromagnet and aside
from increasing the efficiency of the electromag-
net as a whole it is also evident that the spring
19 is thus removed. from the maﬂnemc cncmt by

‘this formation of the bracket. The usual mystal-
lization and breakage common o springs located

directly in the magnetic circuit is thus eliminated
by this arrangement, and the life and efﬁmenoy
of the spring is therefore greatly iner eased. The

pring need not necessarily be made ‘of steel, but
moy be of vhosphor hronge or brass since it is not
a part of the magnetic circuit. The rest 4 in ef-
fect forms a magnetic shunt to shunt the mag-
netic flux around and away from the spring 19.

- When the electromagnet 7 is operated by alter-
nating current the suspension spring 19 acts as &

silencer or cushion to prevent the rattling 01‘

humming of the armature which usually occurs
where the aymature is hinged or pivoted in con-

.~ ventional form and especially after the hinge or
The structure of
the electromagnet T is also such as to render it

pivot has been worn by use.

particularly adapiable for use on alternating cur-
rent due to the use of a square laminated core as
described and shown, whereby hysteresis and eddy
currents are minimized.
coil 32-may be used when aliernating current. is
used; this coil comprising ocne or more turns of in-
sulated wire or other insulated and.conductive
material wound around the upper end of the elec-

,matlcally in Figure 11,

Air from the

In addition a “shading”.

tromagnet core 8§, the resulting coil being con-
nected’ together at ‘its ends as shown diagram-"

" This shading coil ‘thus"

acts as the sécondary of ‘a transformer and each -

“time the winding 10 is positive the shading coil

has an ihduced negative voltage and vice versa.

80

The resuit is that the frequency of alternation of -

the currenf is doubled over that of the exciting

fr equency 'so that hum and fluttering of the arma- - -

ture is reduced to o minimum, this being a Well'

knuwn expedlent for this purpose.
The arrangement and position of the armature
14 is such that at its downward stroke, its outer

) end 17 4rid lip 18 come {0 rest in a position very
nhear cmd ovellappmg the end of the electromag-

nel core 8 and g Stiong sealing pull is thus df-
forded to hold the armature tightly against the
buffér 31 and prevent fluttering of the armature

85

9

and valve head 29 by the air rushing into the valve

opening B.. Such ‘fluttering would cause inter-
ference with the tone of the organ pipe or other

elements .,upphed Wlth alr from the valve open—

ing B.

In the usual organ installation a great number
of the deévices are mounted in close proximity and
to prevent any undesirable interaction or inter-

ference of the several inductive field§ of the wind~

ings of the electromagnets, a shield 33 of thin
metal may be provided around eac¢h of the elec-
tromagnets and the legs 5 of the brackets and the
shield grounded in usual manner.’

34 to siip over the electromagnet and the leg 5
of the bracket and the bottom 35 to enclose the
lower end of the assembly, the shields being held

: As shown in
the drawings this shield 33 is'in the form of an
pcn topped cap-like member having the sides’

95

100

106 _
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in place by Irietion, Weldmg or other sultable"

means.
Where it is desired to mount the electromag-
nets in a horizontal position or in a position in

.parallel alighment with the valve board A the

115

structure shown in Figure 5 may be employed.’

In this embodiment of my invention the bracket

la includes the mountlnfr ear 2g and ths down-
war dly turned leg 3¢ at the end of which the strip

is bent horlzontally outward and then back on

itself to provide a doubled bend 36 forming a rest’
Below this bend 36 the

for the armature 14a.
tnp is bent downward in ahgnment with the leg
3a to provide an eélectromaghet suppor tmg ‘leg
6¢. Thé electr onmgpet 7a is mounted in a heri-

120

125 _

zontal position on this leg 6¢ and extends out--

ward beneath the bend 36, the cove 8¢, which in

: tms case is of one piece or solid consmuctlon be~

ing secured to this leg 6g by a screw 37. At its
ovte1 end the core 8¢ 'is bent upw’a'rdly as shown

at 28 and extends upward to or beyond a plane

in whgnment with the bend 36." The armatiie

14/7, is mounted on the bracket 1a by the suspﬂn—'

sion spring 194 in manner similar to the herein-
before described embodlment of the invention and
extends outwardly over the upper end of the core

8¢ and is normally held by the spring 19¢ in a

above the end of the’
To Nustr ate a furthel modxﬁcat’on in the ;

posmon raised s0m° dlstanc
core.

39 is %hown at some dlstance fmm the lip 18¢

_initial pull on the armature and the buﬁer 3la
is shown as glaed or otherw1se fixed on the un-’

derside of the almatule between these hps in leu
of the mountmg ‘at the end of the cote as herein-
before described. The valve 29q is supported on
its stem 28a above the outer end of the armature
14a and the dev ice is mounted in ‘the valve cham-

_ ber and operates exactly as hereinbefore set forth.

130

135

156
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In this case th‘e:magné‘cic return is through the
leg 6a, bend 36, through the air gap to the arma-
ture and thence back to the core and the same

- advantages and efficiency of construction obtain

[

- is .mounted in an inverted position.

10

in this construction as in the previous embodi-
ment.. ’ )

Still a further form of my invention is shown
in Figures 6, 7 and 8 in which the electromagnet
In this
construction the bracket 1b includes a relatively
long mounting. ear 2b, a downwardly turned leg
3b and an arm 40 extended back beneath and
in parallelism with the ear 2b. The €lectromag-

- net Tb is mounted beneath the ear 2b as by a

20

25

" screw 41 and its core 8b extends downwardly at

some distance from the end of the arm 40. The
armature 14b is mounted on the leg 3b by the
spring 19b similar to the spring mounting here-

- inbefore described bub in this case the armature

is- supported at a position intermediate its ends
instead of at one end, whereby one end 1'7b bear-
ing the lip 18b extends out beneath the lower end
of the core 8b while its other end passes beneath
the arm 40 and extends outward beyond the leg

‘3b as designated at 42. The bracket 15 is secured

by screws 300 to the underside of the valve board
A of the valve chamber in such position that this
end 42 of the armature falls beneath and in ver-

. tical alignment with the valve opening B. The

30

40

45

50
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‘valve head 26b has its stem 28b slidably extend-

ed through an aperture in the ear 43 bent out-~
wardly from the leg 3b of the bracket and down-
wardly through an aperture 44 in the end 42

-.of the armature 14b. Stop nuts 45 are mounted
35

on the stem 28b above and below the end 42 of
the armature and the arrangement is such that

the valve head 290 will be pulled from its seat as

the electromagnet 7b is energized identically as
described in previous embodiments and all the
major advantages of construction and operation
of these previous empodiments prevail as well in
this case. The magnetic return flows through
the ear 2b, the leg 3b, the arm 40 and thence

_through the air gap to the armature 14 and back
“to the core 8b. A buffer 315 is mounted on the

end of the electromagnet 7o alongside the end

of the core 8b and will be struck by an extended -

portion 55 of the armature 14b as the same

operates a5 and for a purpose readily understood.

While the valve head 29 may be of any usual
form a preferred form is illustrated in Figure 19
in which the head comprises a circular bottom
piece 48 of fiber or similar relatively rigid mate-
rial, d ring 47 of felt, and a top piece 48 of leather.
Below the head a collar 49 of felt is provided and
a nut 50 of leather is threaded on a threaded por-
tion 51 of the valve stem 28. ' The stem 28 passes
up through the collar 49 and the bottom piece 46
and is upset and fiattened to form a head 52 at its
upper -end located within the ring 47, said stem
passing through slightly oversize holes 53 in the
collar and bottom plate. This arrangement is
such that by loosening the nut 50 the valve head
29 may play or tilt from side to side on the stem
and so adapt itself to irregularities in its seaft,
being then what is termed a2 “wabble or seli-
seating” valve. By tightening the nut 50 against
the collar 49 the head 52 of the valve stem is
pulled tight against the bottom piece 46 and the

valve head is held rigid on its stem.

In all of the embodiments of my invention hiere-
in shown and described it will be evident that very
few parts are used and that they are of the sim-
plest construction possible. Thus the manufac-
ture and installation”of the devices are made

1,974,530

easier and simpler and due to the fact that there
are practically no working parts subject to wear

‘maintenance work is greatly reduced. Further

details of operation and advantages will be ap-
parent to those skilled in the art,

The invention as described is capable of use in -
~any other installations and for other purposes as

well ‘as for operating the valves of a pipe organ
and such other uses are considered within the
scope of this invention.

‘While I have herein set forth certain preferred
embodiments of my invention it is understood
that I may vary from the same in structural de-" .
tails so as best to construct a practical device for
the purposes intended, not departing from the.
spirit of the invention and within the scope of
the appended claims.

I claim: .

1. In a device of the kind described including
a valve-board having a valve opening there-
through and a valve for said copening, a bracket
connecied to the valve-board, an electromagnet
supported on the bracket, and an armature con-
nected to said valve resiliently suspended from
the bracket in operative relationship with the
electromagnet, s portion of the bracket being
bent toward the electromagnet from the point
at which the armature is suspended to form in
combination with adjacent portions of the arma-
ture a magnetic shunt to shield the resilient sus-
pending means for the armature.

2. In a device of the kind described including a
valve-poard Laving a valve opening therethrough
and a valve for- said opening, a bracket con-
nected to the valve-board, an electromagnet sup-
porited on the bracket, an armature connected to
sald valve, a torsional coil spring pivotally con-
necting the bracket and armature, the said spring
being located at a point substantially out of the
path of maximum intensity of the magnetic Aux
traveling through the bracket and armature.

2. In a device of the kind described including
a valve-board having a valve opening there--
through'and a valve for said opening, a hracket

80

85

90 -

95 -

100

105 -

110

115

connected to the valve-board, an electromagnet 120

supported on the bracket, an armature connected
to said valve and a torsicnal coil spring pivotally
connecting the armature to the bracket, a por-
tion of the bracket being bent toward the elec-
tromagnet from the point at which the spring is
connected wherehy a shunt is formed for the
maghnetic fiux set up by the electromagnet in the
bracket and armature to shield the resilient sus-
pending means for the armature.

125

4. In a device of the kind described including 130

a valve-board having a valve opening there-
through and a valve for said opening, a bracket
connected to the valve-board, an electromagnet
mounted on the brackef, an armature connected

to said valve, a suspension spring for the arma- 135

ture, the said spring comprising a length of
spring wire bent to provide spaced axially aligned
torsional coils, and a connecting bight and end
portions extended from opposite ends of the
coils, the said bight portion and end portions
being secured to the armature and bracket and
the coils being tensioned to support the armature
in operative relationship with the electromagnet.

5. In & device of the kind described including a
valve-board having a valve opening therethrough
and a valve for said opening, a bracket con-
nected to the valve-board of magnetic material
including an attaching ear, a leg extended per-
pendicularly from said ear, a magnetic shunt

140

145

portion extended perpendicularly from the-leg, 150
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4 second leg extended out perpendicularly from

said shunt portion, and a magnet supporting arm
extended perpendicularly from said second leg,
an electromagnet-on said supporting arm, and an
elongated armature connected to said valve, spring
connected at one end to.the bracket at a point
adjacent, the juncture of the first named leg and
the magnetic shunt: portion to pivotally and re-
siliently mount the armature, the free end of the
armature being disposed over the working end: of
the magnet, the intermediate portion -of the
armature being disposed in alignment with and
in proximity to the said shunt portion- of the
bracket, the shunt servmg to shleld the said
spring.

6. Tn a device of the kind descnbed including
a valve-board having a valve opening there-
through and a valve for said opening, a bracket

connected to the valve-board formed of magnetic
material and comprising a mounting ear, a leg .

at right angles to the mounting ear, the said leg
being bent outwardly and back on itself inter-
mediate its ends to form a magnetic return bend,
an electromagnet secured to the leg at one side
of the bend, and an armature connected to said
valve resiliently suspended at one end from the
bracket at the point of juncture of the leg and
the magnetic return bend and on the side of the
latter remote from the electromagnet.

7. In a device of the kind described including
g valve-board having a valve opening there-
through and a valve for said opening, a bracket
connected to the valve-board formed of magnetic
material and comprising a mounting portion, a
leg at right angles to the mounting portion, an
electromagnet seated on the mounting portion,
substantially spaced from and with its core ar-
ranged in parallelism with the said leg, an arm
extended from the end of the leg toward the
electromagnet, and an armafure connected to
said valve, a spring attached at one end to the
bracket at the juncture of the leg and arm
resiliently and pivotally connecting the arma-
ture, the free end of said armature being extended
over the said magnet.

8. In a device of the kind described including
a valve-board having a valve opening there-
through and a valve for said opening, a support
connected to the valve-board of magnetic material
an electromagnet having its core connected at
one end with said magnetic material, a connected
portion of the material being extended towards
the opposite working end of the magnet, and an
elongated armature connected to said valve hav-
ing a free end disposed transversely over the
working end of the magnet, the opposite end
thereof being disposed over and extended out-
wardly beyond the said extended portion of the
magnetic supporting material, and a spring form-
ing a resilient and pivotal support for said end
of the armature.

9. In a device of the kind described including a
valve-board having a valve opening therethrough
and a valve for said opening, an angularly formed
bracket connected to the valve-hoard of magnetic
material, an electromagnet having its core con-
nected at one end to a point on said bracket, there
being an arm of the bracket disposed laterally
of the opposite working end of the magnet, the
said arm extending from a point adjacent said
working end to a point substantially removed
therefrom, an elongated armature connected to
said valve disposed along over said arm and across
the working end of said magnet, and a spring
forming a resilient and pivotal support for the
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-end of the armature overlying the lateral arm of

the bracket.
- 10. In a device of the kind descubed 1ncludmg

& valve-board having a valve therethrough and

a valve for said opening, a support connected to

the valve-board of magnetic material, an electro-
magnet having one end of its core connected with
said material, a connected portion of the ma-

terial being disposed laterally adjacent the oppo-
site working end of the magnet to constitute a

magnetic shunt, an elongated armature aligned
over: the ‘said magnetic shunt and across the

working end of the magnet, and a spring form-
ing a resilient and pivotal support for the end
of the armature connected to said valve overlying
said magnetic shunt, the said support lying sub-
stantially outside. the magnetic path as estab-
lished by the magnet thru the said shunt and
adjacent parts of the armature.

.11, In-a device of the kind déscribed mcludmg
a valve-board having a valve opening . there-
through and a valve for said opening, a bracket
connected to said valve-board, an electromagnet
mounted on the bracket, an armafure connected
to said valve, a spring resiliently and pivotally
connecting said armature at one end to the
bracket at a point remote from the electromagnet
and extended at its free end over the electro-
magnet, and a magnetic shunt portion of the
bracket completing the magnetic circuit to the
armature at a point remote from the movable
connection thereof.

12. In a device of the kind described including
a valve-board having a valve opening there-
through and a valve for said opening, a bracket
connected to said valve-board including a leg, an
electromagnet mounting arm and armature vest
bent at right angles from opposite ends of the leg
ahd extended in opposite directions, an electro-
magnet mounted on the arm, an armature con-
nected to said valve movably connected at one end
to the ocuter end portion of the armsature rest
and extended along and beyond said rest over
the electromagnet.

13. In a device of the kind described including
a valve-board having a valve opening there-
through and a valve for said opening, a bracket
connected to said valve-board including a leg,
an eleciromagnet mounting arm and armature
rest bent outwardly from opposite ends of the leg
and extended in opposite direction therefrom, an
electromagnet mounted on the arm, an armature
connected to said valve movably supported at one
end at a point adjacent the outer end of the
armature rest and extended at its free end over
the electromagnet, the junction between the leg
and armature rest lying adjacent an intermedi-
ate portion of the armature,

14. A valve action for mounting on the valve
board of a pipe organ adjacent a valve opening
therein and comprising a support, an arm mov-
ably connected at one ehd to the support, the op-
posite free end of the arm extending in alighment
with the valve opening, and a valve head carried
on the free end of the arm and adapted to open
and close the said valve opening upon vibration
of the arm, the said movable connection between
the arm and support being a spring affording a
resilient, pivotal and eccentric motion whereby
to impart an oblique and lateral motion of the
valve head relative to the valve opening as the
valve head vibrates.

15, A device of the kind described including a
valve-board having a valve opening therethrough
and a valve for said opening, means for operating
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said valve including a bracket and an electromag-
net supported thereon, an armature resiliently
suspended from a portion of said bracket in oper-
ative relationship to said electromagnet and con-
nected to said valve, said bracket having an elec-
tromagnet-supporting portion, a portion perpen-
dicular thereto and extending toward said arma-
ture, a third portion, said third portion being per-
pendicular to the second mentioned portion and
extending away from said electromagnet, and a

fourth portion, said fourth portion being an ar-

mature-supporting portion perpendicular to said
last mentioned portion and connected to said
valve-board. h

16. A device of the kind described including a
valve-board having a valve opening therethrough
and a valve for said opening, means for operating
said valve including a bracket and an electro-
magnet supported thereon, an armature in op-
erative relationship to said electro-magnet and
connected to said valve, a spring pivotally con-
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necting said armature t6 4 portion of said brack-
et,"a part of said bracket in combination with
said armature defining the circuit of maximum
magnetic intensity .of the flux through said elec-
tro-magnet, said spring being located outside of
the zone enclosed by said circuit, and said bracket
having a shunt shielding said spring from the
magnetic flux: of said circuit. :

17. A device according to claim 16 wherein said
shunt is disposed at a right angle to the longi-
tudinal axis of the electromagnet and extends in
a direction away from said axis.

18. A device according to claim 16 wherein said
shunt is substantially parallel to the longitudinal
axis of the electromagnet and is disposed be-
tween the electro-magnet and the armature.

19. A device according to claim 16 wherein said
shunt is disposed af a right angle to the longi-

tudinal axis of the electro-magnet and extends

toward said axis.
' VERNIE ROY BROWN,
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