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invention relates to an 1mproved con-

My

struction of electroma.gnetlc devices by which
“an armature may be given a

large amount of

movement under the action of the magnetic
field produced by an electromagnet, the con-
struction being such that the air gap or air

gaps in the. ma.crnetlc path are maintained of

‘small extent thromrhout the entlre 1ange of
‘movement of the a.rmture.

More specifically, my invention' consists in

providing an electromagnet with pole ends

of magnetic material Whlch extend first lat-
erall from the magnetic core of the magnet,
and then parallel W1th the axis of the core to
present an outer cylmdrlcal urface, the par-

‘allel. portions of the pole extensions, extend-

ing towards each other and having dtsposed

outsxde of them an armature hwmrr a similar

cylindrical formation on.its inner surface
and mounted coaxially with the cylindrical
surfaces of the pole ends so that a small air

gap is maintained between.the armature and
the pole ends. In this way X arrange the

armature for .movement. outside of the pole
extensions instead’of between pole exten-

sions, as has been common practice in the

past, ‘and in’ this way.I am able, by properly
parts, to secure a much
oreater travel of the armature than is possi-
ble where the armature is arranged to move

between the pole ends of electromagnets as-

‘siuming that the air gap in’' the Tattér case is
of suﬁclently small extent to anywhere near-
,ly approach the ‘small air gap I.am able to

..-'--,-.-'

use. . By maintainiiig the air gaps in my con-
struction of small’ length T ‘am able to pro-
duce 'a magnetic field '6f high ‘density effi-
ciently and in this Wway' eﬁ'ectwely produce a
high decrree of turmncr effort on the arma-
ture. - e :

In ‘¢arrying’ ‘out my invention T prefer to
employ two electromao'nets of the klnd re-

ferred to.. constructed ‘and dlsposed so that

_‘thelr cylmdrlcal polar extensions are coaxial
about; an axis 'between the. electromaﬂnets
abont which axis the armature is mounted

with ‘its cy]mdmml surface coaxial there-
with: Tt'is not essential that the axis of the
armature shall be in the phne of the axes of
the electromarmets the particular location of
the armature ax1s hemg determined by the
degree of curvature it is desired that the Ccy-
lmdrlcal surfaces of the pole extensions and
the armature shall have. The armature is
constructed so that when acted upon by one
of the magnets it is moved to a position for

turn the moving parts.

the production of a maximum turning effect
on 1t by the action of the second eleotromacr-
net when the latter is energized and vice
versa.

- The armature may be employed for a wide

variety of purposcs; for example; it may it-
self constitute a visual signal,

visual signal of any desired kind, it may be
emplored to operate switching devices, and it
may, 1n fact, be employed to actuate any de-

vices requiring a considerable amount of
‘movement and which 1t is deswed to give al-

ternate positions.

In come cases I find it advisable to produce
a greater amount of turning effort on the ar-
matire system than 1s p0581b1e with one elec-

tromagnet acting as deéscribed. and in this

event may employ two pairs of electromag-
nets, each constructed as referred to and both
pairs arranged to operate the same moving
system of part it being understood that in

this case two armatures are provided which

are rigidly secured to the moving.system, so
that by energizine one magnet. of each pair

“at the same tlme the turnmcr effort of the two

e]ectromatmets becomes effectlve to rotate or
This ‘construction 1S

valuable under some condltlons for ‘the op-
eration of switching mechanism , particularly
where larﬂ'e movement 1S de51rec1 and consid-

‘erable effort 1S reqmred to move the switch
blades into en ogacement Wlth the cont‘mfs and N
_dlseno'acre them therefrom.

1t may carry a
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My invention will best be understood by o0

reference’ to' the accompanying’ drawings
'showmcr preferred embodunents thereof m

whlch

qure 1 shows: my dewce ln sunple form
m front elevation. |

Flfrme 915 a.side olev.ltmn of the devme
c;hmm In Flcmre 1. :

D)

Ficure 3 is a top view of the device shown |

in Figure 1 with the armature 1n a position

'correspondmrr to that shown 1n’ Flcfures 1

and 2. |
Fw'ure 4is a view c;zmlhr to Fln*ure 3 show.

1ng the armature in its alternate posifion and

with the top supporting bar removed.
Figure 5 shows in a view similar to Figure
2 a modlﬁed construction in which the polo
ends are provided only with lateral cxten
sions having edees concentric with the inner

cvlindrical surface of the ar mature and’ a

taroet carvied hr the ’U‘Iﬂ"lhﬂ‘(‘
r"”"l"(‘ 0 ahone na view simiar o F'Lf'n
3 otie device Huctrated in Firure 5.
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Figire 7 shows in plan view a modificd
forin of combined magnet end and pole ex-
tenston.

Fierure 8 shows in front elevation d pdrt of
an electromagnet provided with the magnet
end and pole extension constritetion” shown
m Fieure 7.

Figure 9 shows in a view similar to I'wurc
3 a modified construction in which two DAITS

of electromaﬂnets are employed and switch-

ing devices are arranged to be actvated by the
armature of the device.

Figure 10 is a sectional view of the parts
shm\n Imn qur 9 taken along the line 10—
101 m qure 11

 Figure % IS a front elevation of the parts
shown in Figure 9.

Figure 12 is a side elevation of the parts
shoivn i in Figure 9, and,

Figure 13isa dlarrramm'ltlc view illustrat-

ing T top view a modified construction of
my device and wiring connections by which
the energizing circuit of either magnet may
be bpened automatlc 1ly bv the opemt:on of
the magnet energized to operate the arma-
ture.

Similar numerals refer to similar parts
throuohout the several Views.

Ass shown in Figs. 1-4 inclusive, mv device
consists of two. e]ecbrom‘wnctq 10 and. 11
lield in slightly scparated condition by up-
per and lower retaining bars 12 and 13 of
non-magnetic material Qﬂcured to the cores
14 and 15 of said magnets respectively hy 1
cscrews as mdlmted the lower screws also
serving to secure the magnet assembly to a
suitable mounting block 16. - The core 14
has rlmdlv secured to its ends above and be-
low the winding of the magnet, polar exten-
sions 17 and 18 of m'wnetlc maternl which,
as indicated in Flmlres 3 and 4, are prefcr
ably provided with cm'vcd ed"eﬁ; concentric
about an axis preférably in a plane between
the two electr omagnets. At their onter ends,
the extensions 17 #nd 18 have inteoral por-
tions 19 and 20 extendinge from their outer
curved edges towards each other and suf-
ficiently nepamted at their adjacent ends to
insure against the flow of an appreciable
amount of magnetic flux between them. The
outer surfaces of the e tensions 19 and 20 are
cvlindrical about said axis which 1s prefer-
ably parallel with the axes of said electro-
magnets. The ends of the core 15 are pro-
v ldcd with lateral extensions 21 and 22 suni-
lar to the extensions 17 and 18, and from the
extensions 21 and 22 mterrr'll E\tCHSI')Db 23
and 24 extend towards each other in a sinti-
lar manner to the extensions 19 and 20. Tha
L\tenswns 91, 22, 23 and 24 differ from the

wiensions 17, 18, 19 and 20 only in that they
are curved in a reverse direction. the cuter
surfaces of the extensions 23 and 24 bving Co-
axial with the axis of the outer evlindrical
strfiaces of the extensions 19 and 20 The
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ends of the extensions 17 and 21 and the ad-
jacent edges of the extenstons 19 and 23 are
sepaz vated by an air gap 25, the extensions
18 and 22 an d the adjacent cdures of the ex-
tensions 20 and 24 being simitlaz 1y separated.

The armature-26 (,onmstmtr of a cylindrical
wall of magnetic mater:al. 1s xuppormd adja-

éht the outer surfaces of the extensions 19,

OO 23 and 24 by mntegral bent ends 27 and 28
having bearings at their inner ends engagced
by bearing screws 29 and 30 located 1n th&
mounting bars 12 and 13 respectively, coax-
1ally with the common connections of the
outer cylindrical surfaces of the extensiohs
19, 20, 23 and 24 and the inner cylindrical
Surface of the armature 26. Thé radius of
the inner surface of the armaturé 28 is
slightly greater than the radius of thé outér
surfaces of the extensions 19. 20, 23 and 24,
the difference being only enough to provlde
positive mechanical clearance . between the
parts when the armature is tur ned on its sup-
porting serews 29 and 30.. This cléarancé 1s
purposely made smaller thin the lehgth, of
the air gap 25. Tt will be also observed that
the ends 27 and 28 of the armatire are adja-
cent the upper surfaces of the upper polar
extensions 17 and 21 and the lower surfaces
of the lower polar extension 18 and 22 re-
spectively, only sufficient clearance being pro-
vided to insure the parts against mechamml
engagement. It will be fioted that tlie bear-
ing screws 29 and- 30 afford a convenient
ncans for accurately positioning the arma-
ture relatively to the upper and lower polar
extensions,. to maintain the end clearances
reforred to. | N
For the construction lllust ated in Figures
1-4 :nclusive. the armature 1s free to swing
until one or the other of its edges engages tho

corresponding heads of the clectro- mawm,ts
as the case may be. Obviously any other de-

sired relation may be secured by differently
proportioning the armature. and motion of
the arinature in cither direction may be lim-
ited in any desired manner.

- With the construction illustrated in Fige-
ures 1-4 inclusive, the annular extent of the
armature 1s such that when 1t 1s 1n either of
its extreme positions of movement. complete-
ly enclosing the correspondimg cylmdncal
polar e\tenbmns. the outer edge of the arma-
ture is substantially in the plane of the cdges
of the other polar extensions so that the air
gap 25 1s just enclosed by the armature. As-
suming the position of the armature shown
n I‘iom‘e 3. when the elcctromagnet 10 1s
ener rnzcd the shortest path for the magnetic
finx is from the outer edees of the extensions
19 and 20 to the adjacent edge of the arnmna-
ture 26, the armature itself form:ng the cn-
tire return path for the flux. cxcepting for
the smuall amount of sep ar ation between the
armature and the exienstons 172 sna 20 re-

sullinge Treas the construciron
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scribed. This condition primarily produces
a magnetic flux of high density through the
edges of the polar extensions referred to and
the adjacent edge of the armature. In fact
this density is so high as to completely satu-
rate the extensions and -armature at their
edges, and as a result a considerable amount
of the magnetic flux is required to take a
longer path through the air from the exten-
sions 19 and 20 to the edge of the armature,
than is represented by the mechanical sepu-
ration of siaid extensions from the armature.
As-a result, a ‘high degree of turning efiort
is- exerted on the armature, which at once
begins to .move towards. the position. indi-
cated in Figure 4.. ‘The magnetic condition
first- described is modified somewhat as the
armature begins to overlap the extensions 19
and 20, but action of the same nature con-
tinues for further movement of the armature
and for this reason the armature. continues
to move 1n the saime direction until 1t reaches
the position--indicated 'in Figure 4. The
polar extensions 19 and 20 are.'destrable
where a-large amount of turming effort 1s
required-at the beéginning: of the movement
of the armature:: - When the armature has
about half completed its -movement towards
the position shown in Figure 4, a turning ef-
fort 1s still exerted -on: ‘the armature by the
flux:from the extensions 17 and 18 through

the armature adjacent the air gap 25, so that

the: condition -of lowest:..reluctance to mag-
netic flux:is not established until: the arma-
ture has reached::the ‘position indicated in
Figure, 4. 'A similar condition: is created
when 1t 1s desired to move the armature from
the pesition indicated: in: Figure 4 'to.the po-
sition indicated'in Figure:d by energizing. the
magnet: 11. - The magnetic ‘action described
is aided by. making-the armature :relatively:
thinu T :_’.; S it e ”" B
- From: the above:it will appear that I pro-
vide means:for positively ‘moving an. arma-
ture: throughia distance greatly 1n.excess of
the air:gap .and that this motion may be 1n &
first direction -due.to the.energization of .one
electromagnet and in. an opposite direction
due to the energization of a second-electro-
magunet.. - - - o I
--'The oscillating movement of the armature
referred to, may be-employed: to operate any
desired instrumentalities. If desired the cy-

lindrical surface of-the armature .1tself; or

either of its ends may form a visible indica-

tion expressing either one of two conditions:

as desired, for which the magnets 10 and 11
will be respectively energized. ' '
The construction shown mn Figures 5 and 6
1s the same as that above described with the
exception that the polar extensions 19, 20, 23
and 24 are omitted and the polar extensions
17, 18, 21 and 22 alone are employed, also
that in"this case the armature 26 has secured
thereto 1n any suitable manner, for example

3

by riveting, a target or signal 31, which may
be given either one of two positions by move-
ment of the armature, in substantially the
manner above described. In this case, elec-
tromagnetic action takes place between the
curved edges of the extensions 17 and 18 and
the adjacent inner cylindrical surface of the
armature 26 in substantially the same man-
ner as above described.

It will be understood that the pdftion- 20

of the armature 1llustrated in Figures 5 and
6, to which the indicator 31 is attached, may.
be. straight and flat and not cylindrical or
curved, and that this portion 26 may be made
integral with the parts 27 and 28 of the arma::
ture or may be attached thereto in any suit-

able manner. | | |
In Figures 7 and 8 I illustrate a simplified

- detail of construction by which the head 32

of the magnet 33 is of magnetic naterial
formed integrally with the polar extension
34, the extension 34 corresponding to the simi-
lar extension 17 used 1n the complete struc-
ture illustrated in Figures 1-6 mclusive and
the extensions being of the kind shown in
Figures 5 and 6.inclusive. In this case the
head 32 is of course insulated from the wind-
ing of the magnet 33 by suitable material as
shown at 35. |

JIn the construction shown in Figures 9-12

1inclusive, the electromagnetic system consists
of two pairs of magnets 10, 11 and 10%, 11%,
each pair being of a construction stmlar to
that described above in connection with Fig-

-ures 14 inclusive. - The two pairs of mag-

Sl

)

i)

nets are secured together by top and bottom

plates 12* and 132, respectively, of insulating
material which hold“the circular edges of the
polar extensions co-axial about the bearings
29* and 302 .used..to .support the armature
structure. Im this case, the.armature consists
of two parts 262, 26°, each formed 1n the man-
ner described in. connection. with Figs. 1-4
inclusive, the two armatures being joined at.

“their ends by cross bars 36 and 37 holding the

armatures co-axially about the axis of the

bearings 292 and 30%. . The-armature 26 has.

secured thereto and insulated -therefrom,. a
switch blade 38 which 1s extended above and
below the mounting plates 12* and 132 respec-
tively and provided above and below. sad.
plates with bent ends 38* 4nd 38® extending,
substantially parallel with the mounting

‘plates 122 and 132 respectively. T'he mount-

ing plate 122 carries a switch contact 39 pref-
erably of the jaw. type for engagement by
the bent end 38* when the armature systein,
is in the position indicated in Iigures 9-12
inclusive, and said mounting plate also car-
ries a second switch contact 40 for engage-
ment with the bend 382 when the armature
is in its alternate position due to the energi-
zation of the magnets 10 and i0*. "I'he mount-
ine plate 13 has secured to its lower face a
switch contact 41 for engageinent by the bent.
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end 38° at the same time the contact 39 is en-
caced, and a second similar contact 42 for
enwaﬁement by the bent end 3S® at the same
time that the contact 40 15 engaged. In this
way, elther the contacts 3 and 41 or the con-
tacts 40 and 42 may be connected by the
switch blade 38 depending on the position
of the armature system.

The armature 26° has secured thereto and
insulated therefrom, a switch blade 43 sinii-

lar to the switch bhde 38 and ha,vm!_r simlar

end extensions 43* and 43" for engagine con-
tacts 44 and 45 carried by the mountmﬂ* plate
12* and similar ¢ontacts carried by the mounnt-
ing plate 132, as:a result of which the switch
bla de 43 connects the contact 44 with the simi-
lar lower contact at the same tiine that the
contacts 39 and 41 are connected by the switch
blade 38 and that the switch blade 43 con-
nects the contact 45 with the-similar lower
contact ft the sams ‘tinie that the contacts 40
and 42 are connccted by the switch blade 38.
Convenient corinection may be made with the
several sw1tch contacts by the bmdmﬂ' SCrews
indicated: e

The s‘mtch constructlon descr'lbed may he

used as'a double pole; double throw switch, or
for any purpose where it is desired to alter-
nately connect two out of four pairs of con-
tacts.” Thus my eléctromagnetic system may
convemently be employed to operate switch-

ing devices of the type just described or simi-

]a‘r sw1tch1hﬂ' ‘meéchanism : having other ar-
rangerents of contacts; 45 deslred R

In the construction ‘shown dlatrrammatl-
cally in Figure 13; an eTectromagnetvc system
1S mdlcat ?1 SImllar to ‘that shown -and de—
scribed “in' -¢onnection’ with: Flgures 14 m-
clusive: - In‘thiscase: however ‘the mounting

. plate 12> s iéxtended sothewhit to SUPPOI“?

three’ electrri¢: conticts '46; 47 ‘and 48 in ‘the
pathof a switch blade 49 Tcarned b ‘an army
50 connected with' the*dpp

of the'armatiire 26. The s‘mtch blade 49 is

'''''

i of a sufficient length ‘to connéct the contacts

46 hnd 47 Tor-the pOSItlon of the armature 26
shown in Figure-13; and to connect the con-

tacts 47 and 48 for the alternate position of

said armature. - Tn this view the windings of

the electromatmets 10 and 11 are indicated
'The cir-

dlawrammatlcally at 10° and 11°.
cuit'connections of the device ‘ate as follows:
51 and 52 are Jsupply conductors for receiv-

g smtable electric energy from any source

(not shown); to operite the ‘magnets 10 and

11. The donduttor 52 18’ connncted with the:

contact 47. The conductor 51 1s connected

with the pivotal point of switches 53 and

54, the contacts 55 and 56 of which ave con-
nected by wires 57 and 58 with the windines
10° and 11P, the other terminals:of which are
connected bv wires 59 and 60 with the con-
tacts 46 and 48 respectively. 'As a result of
the connections described when the switch
53 Is closed, current flows through the wind-

1,883,450

ing 10°, the maﬂ'net 10 is energized and the ar-
mqtme 96 is moved towards the magnet 10.
This moves the switch blade 49 from o engage-
ment with the contact 46 and into engage-
ment with the contact 48, thus interrupting
the enerm1zing circuit of the magemnet 10 so that
current flow is-interrupted by the operation
of the device whether the switch 53 is at once
nioved to its open position or not.  Similarly,
11, aiter the operation described, the switeh
B4 is closedl, the magnet 11 is energized by
enrrent flow l:]nouwh its winding 11% and the
armature is moved back:to the position indi-
cated 1 If1gure 13, movine the switch blade
49 from engagement with-the contact 48 and
into emmﬂemppt WIth the contact 46, thus i in-
terrupting the energizing cirenit of the mag-
net 11 even thoush l‘he switeh 54 mav:rémain

in its closed - position until ‘the: operation:

of the de ice has bheen complcted The
switches 53 and 54 should normally, of course,
he 1n thewr onen position, which mav be pro-
vided Tor hv any smt.1b1e means we]l knowh
to the art.- LTl e
While I have shown: my: mventlon 1N the
particular embodiments- above déscribed, ‘it
will be understood that I donot himit m Self
to these exact constructions; as I may emplov
equitvalents known to the art at the time of
the filing of this application without-depart-

_wﬂ' from the scope of: the appendﬂd clalms.,._

- I r oo
- - ' . . L )
B T . . - P A - - T |

What. I claim is:
1. In.an electronnﬂnetm dBVlCP the ‘com-

hmatmn of'a pair of electromagnets bars of
non-magnetic material securing said-electro-
ma. rfnetq togetheriin substantmll) -parallel
relation, pole: pieces -having: curved outer
edges: and - substantially pﬂ,rallel “adjacent
edﬂ'ﬂs at each end of:said electromagnets sep-
amted by a-substantial: air gaD, pohr exten-
sibns from the ipole piedes:ofdach eléctromag:-
net extending towards each other and havinp
cylindrical: outer surfaces;ithe cylindrical sar-
faces. of ‘said extensions: being coaxialy and
an armature pivotally:supported:by:said bars
for.oseillation:about the common:axis of ‘saack
cyhndrical:surfaces, said- ‘armature: compris-
ing a body portion havmg a-cylindrrcal anner
surface Sep‘ll"‘lt?d from said cylindrical:sur-
faces of said polar extensions by a small air
gap and. laterally e‘:tendmmon'ds fcrr en-
gaging 1ts:pivotal supports. it ST
9. In an electromagmnetic demce the comb
bmatmn of a par of eh,(,trom'mnerq bars
of non-magnetic material securing siid:elec-
troma cmets together-1n subqt'mhally parallel:
rﬂla,tlon pole: pieces: having curved outer
€0 oes and substantially parallel adjacent
edaes at each end of said clectromagnets sep-
ﬁm‘red bv a substantial air gapy; pohr exten .
sions from the pole pieces-of ‘esch. electra-
magnet extending towards each other and
having cylindrical onter surfaces, the eylin-
Arical surfaces of saidl extensions heing cos
axial, arinture prvotilly suppsy Gaéf hh
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said bars for oscillation about the common
axis of said cylindrical surfaces, said arma
ture comprising a body portlon having a
cylindrical inner surface Separated from said
cylindrical surfaces of said polar extensions
b a small air gap and laterally extending
ends for engafrmg its pivotal supports, and
devices for limiting movement of sard arma-
ture 1n each dlreetlon the body portion of
sald armature being so pr0pert10ned that for
either of its pemtwns of extreme movement
the edges of said extensions next to be ener-
oized to attract it are substantially 1n the
plane of 1ts adjacent edge.

3. In an electromagnetic device, the coin-
bination of a pair of electromagnets, bars ot
non-magnetic material securing said electro-
magnets together 1n substantially parallel
relation, pole pieces having curved outer
edoes and substantially parallel adjacent
edges at each end of said electromagnets sep-
arated by a substantial air gap, said curved
edges bemﬂ' coaxial, and an armature piv-
otally Supported by sald bars for oscillation
about the common axis of said coaxial edges,
said armature comprising a body portion hav-
ing a cylindrical inner surface separated from
sald coaxial edges by a small air gap and
laterally extending ends for engaging its piv-
otal supports.

4. In an electromagnetle device, the com-
bination of a pair of electromagnets. bars
of non-magnetic material securing said elec-
tromagnets together in substantially parallel
relation, pole pieces having curved outer
edges and substantially parallel adjacent.
edges at each end of said electromagnets sep-
arated by a substantial air gap, said curved
edges belng coaxial, an armature pivotally
supported by said bars for oscillation about
the common axis of said coaxial edages, said
armature comprising a body portion having
a cylindrical mmner surface separated from
salc{’ coaxial edges by a small air gap and
Jaterally extending ends for engaging its piv-
otal supports, and devices for limting move-
ment of said armature 1n each dlreetleﬂ the

body portion of said armature bein( so pr 0-
portioned that for either of its positions of
extreme movement the edges of said pole
pieces next to be energized to attract 1t are
substantially in the plane of its adjacent edge.

5. In an electromagnetic device, the com-
bination of an electromagnet, pole pieces hav-
ing curved outer edges, polar extensions from
the pole pieces extending towards each other
and having cylindrical outer surfaces, said
cylindrical extensions being coaxial, and an
armature pivotally supported for oscillation
about the common axis of said cylindrical
surfaces, said armature comprising a body
portion havmo* a cylindrical surface sepa-
rated from said cylindrical surfaces of said

polar extensions by a small air gap and later-

S

ally extending ends for engaging its pivotal
- supports.

6. In an electromagnetic dewee the com-
bination of an clectromagnet, pole pleces hav-
1ing curved outer edges, said curved edges
being coaxial, and an armature pivotally
supported for escillation about the common
ax1s of said coaxial edges, said armature com-
prising a body porhon having a cylindrical
inner surface separated from said coaxial
edges by a small air gap and laterally extend-
Ine ends for engaging the pivotal supports.

7. In an clectromagnetic device, the com-
hination ot a single coil eleetromafrnet hav-
ing polar extensions from both its ends pro-
vided with curved sur faces, an armature hav-
1ng a sunilarly curved operating surface pre-
sented to said pehr curved surfaces and sep-
arated therefrom by small air gaps, a pivotal
suppert for said armature mounting it for
oscill ete*v movement maintaining sald a1r

oaps substantially constant, and a second sim-
ar electromagnet having ‘similar polar ex-
tensions 51m114r1y related to said armature
operating suriace for effecting reverse move-
ment of said armature.

8. In an electromagnetic device, the com-
bination of a single coil electromagnet hav-
ing polar extensions from both its ends pro-
vided with curved surfaces, an armature hav-
ing a similarly curved operating surface pre-
sented to said polar curved surfaces and sep-
arated therefrom by small air gaps, a pivotal
support for said armature mounting 1t for
osciilatory movement maintaining said air
oaps substantially constant, said curved sur-
faces being cylindrical and coaxial with said
pivotal support, and a second similar elec-
tromagnet having similar polar extensions
similarly related to said armature operating
for effecting reverse movement of said arma-
ture.

9. In an electromagnetic device, the com-
bination of an eleetromacrnet pole pieces hav-
g curved outer edges, polar extensions from
the pole pieces ehtendmg towards each other
and having cylindrical outer surfaces, said
cylindrical extensions being coaxial, and an
armature pivotally supported for oscillation
about the common axis of said cylindrical
surfaces, said armature comprising a body
portion havmfr a cylindrical inner surface
separated from said cvlindrical surfaces of
said polar extensions by a small air gap and
laterally extending en ds for engaging 1ts p1v-
otal supports, the body portion of said arma-
ture being relatively thin magnetic material
decreasing the total reluctance of the mag-
netic path for movement of said armature.

In witness whereof, I hereunto subscribe
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my name this 24th day of December, A. D. 125

1924.
WILLIAM P. CROCKETT.
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