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This invention relates to electromagnets and it has par-
ticular relation to electromagnets suitable for incorpora-
tion in alternating current induction instruments.

Alternating current induction instruments are employed
in various fields.  For example, they may be employed
as measuring instruments, integrating meters and relays.
Although the invention may be incorporated in all of
these instruments, it will be discussed with particular ref-
crence to an alternating current induction watt-hour
meter,

The electromagnet commonly employed for induction
watt-hour meters includes a magnetic- structure having
an air gap. The magnetic: structure comprises- two
spaced parallel current pole pieces which are effective
when energized for directing current magnetic flux into
the air gap.

In order to improve the performance of induction watt-
hour meters, it is the practice to position a miagnetic shunt
between the pole pieces for the purpose of diverting mag-
netic flux away from the air gap. A magnetic shunt gen-
erally ‘is wedged between the pele pieces and the pole
pieces have pole tips extending towards  each other be-
neath the magnetic shunt.

In the conventional prior’ art structure care must be
exercised in wedging the magnetic’ shunt in. its mounted
position if damage to the associated pole pieces or distor-
tion thereof is to be avoided. Furthermore, the pole
tips ordinarily employed make it difficult to install form
wound current’ windings through ‘the air gap and over
the current pole pieces.” A prior art magnetic shunt is
disclosed in the Barnes Patent 2,177,274,

In accordance with the invention, the magnetic shunt
for the watt-hour meter is mounted on one or more
bridge units which engage the sides of the current pole
pieces.  The bridge units not only support the magnetic
shunt, but may
pole pieces. These shunts may be designed to saturate
successively. as the energization of the current windings
increases. In addition, the bridge units provide a sup-
port for the current. pole pieces and maintain accurate
spacing thereof. If desired, the main magnetic shunt and
one or more of the bridge units may be' combined in an
integral structure. This integral structure may be slitted,
if desired, to provide any desired number of substantially
independent magnetic shunt paths between  the current
pole pieces. . ‘ ‘

In a preferred embodiment of ‘the invention, the mag-
netic shunt has flanges adjacent and parallel to.the asso-
ciated pole pieces for the purpaose of decreasing the mag-
netic reluctance between the magnetic shunt and the pole
pieces.. This permits an increase in the spacing between
the magnetic shunt and the pole pieces. :

it'is therefor an object: of.the invention to provide an
improved magnetic shunt assembly for electromagnets.

it is a further object of the invention to provide an
electromagnet for- induction instruments having'a mag-
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and having one or more bridging units secured to the
pole pieces and supporting the magnetic shunt.

It is also an object of the invention to provide an
electromagnet as set forth in the preceding paragraph,
wherein one or more of the bridge units constitute addi-
tional magnetic shunts for current magnetic flux,

It is a stil] further object of the invention to provide an
electromagnet ‘having a magnetic shunt- positioned be-
tween current magnetic pole pieces and having a bridging
unit-extending between the pele pieces, the bridging unit
being ‘integrally. connscted. to the. magnetic shunt.

It is another object of the invention to provide an
electromagnet ‘as set forth in - the preceding. paragraph,
wherein the integral bridging unit and magnetic shunt are
divided by openings. into a plurality’ of magnetic shunt
paths-designed to saturate successively as the energization
of the current pole picces increases,

Other objects of the invention will be apparent from
the following description taken in conjunction . with the
accompanying drawing, .in which

Figure 1is a view in side elevation of an-induction
instrument embodying the invention;

Fig. 2 is a view taken along the lire T1—IT of Fig. 1;

Fig. 3 is a view in side elevation with' parts broken
away -of a modified form: of the invention;

Fig. 4 is'a view in perspective. with parts broken away
showing a modified magnetic shumt assembly ‘positioned
between pole pieces of an electromagnet; and

Fig. 5.is a view in perspective with parts broken away
showing a modified form of the shunt’ assembly illus-
trated in Fig. 4.

Referring to the drawing,” Fig:-1 shows. an induction
watt-hour meter suitable for measuring power in a single
phase alternating current circuit.” The meter includes an
electromagnet ¥ comprising a magnetic structure 3. The
magnetic structure has a continuous magaetic rim 5 and
two parallel spaced current pole pieces 7 and ¢ projecting
inwardly from the rim 5. The magnetic structure also
includes a voltage pole. piece 11 which projects-inwardly
from the rim. - The current pole pieces have poje faces
7a and 9a which are disposed substantially -in .a- common
plane and ‘which’ are spaced. from the pole face 1ig of
the voltage pole piece to provide an air gap therebetween.
The complete magnetic structure may be constructed of a
plurality of laminations of soft magnetic iron.

Current windings 75 and 95 respectively surround the
current pcie pieces 7 and 9 for directing when energized
a current magnetic flux through the pole pieces 7 and 9
and the associated air gap-13. A voltage winding 115
surrounds the voltage pole piece for directing when en-
ergized a voltage magnetic flux into the air gap 13. A
conventional closed quadrature or lagging loop 1ic sur-
rounds-the voltage pole piece adjacent the pole face 1ia.

When the windings are energized the voltage and cur-
rent magnetic flux established in-the air gap are displaced
in'time and in space to provide a resultant shifting mag-
netic field. - An electroconductive‘armaturc or -disc 13 ‘is
positioned in the air gap 13 and is secured to a shaft 17
which is mounted for rotation in suitable bearings 13.- A
permanent: magnet. (not shown) is conventionally -em-
ployed for opposing rotation of the electroconductive: ar-
mature Wwith a force which varies in accordance with the
rate of rotation of the armature. It will be understood
that the electroconductive armaturs 15 rotates in accord-
ance with the-power of an alternating current circuit
from which the watt-hour meter is energized and that the
revolutions may be.counted by a suitable register (not
shown) to integrate the energy supplied by the associated
electrical circuit.

In order to improve the performance of the watt-hour
meter a main magnetic shunt 21-is positioned between



3 .
the current pole pieces 7 and 9 adjacent the pole faces
thereof. The shunt 21 may be constructed of a suitable
soft magnetic material such as cold-rolled steel and is
designed to saturate as the energization of the current
windings 7b and 9b increases. As will be understood in
the art, such a magnetic shunt increases the accuracy of
the watt-hour meter. - Preferably the magnetic shunt has
flanges 23 and 25 which are adjacent and parallel to the
respective pole pieces 7 and 9. These flanges decrease
the magnetic reluctance between the shunt and the pole
pieces and permits the provision of a larger gap between
the magnetic shunt and each of the current pole pieces.
They also stiffen the shunt mechanically.

The magnetic shunt 21 is mounted on one or more
bridge units.  In the embodiment of Figs. 1 and 2 two
bridge units 27 and 29 are employed. The bridge unit 27
extennds between the current pole pieces and engages cor-
responding sides 7c and 9¢ of the current pole pieces.
Similaily, the bridge unit 29 engages corresponding sides
7d and 94 of the current pole pieces. It will be noted
that the current pole piece 7 is positioned between first
ends of the bridge units, whereas the pole piece 9 is posi-
tioned between second ends of the bridge units: The
bridge units may be secured to the current pole pieces in
any suitable manner, as by means of bolts 31. If desired,
insulation may be provided for breaking up the conduc-
tive paths for circulating or “sneak” currents in the shunt
assembly. Thus the bolts 31 may be located within suit-
able insulating bushings T or insulating tubes which in-
sulate the bolts from the current pole pieces and from the
bridge units. In addition, insulation P may be interposed
between each bridge unit and the associated current pole
pieces 7 and 9. The insulation T and P may be con-
structed of any suitable material such as fish paper or
fiber.

The ‘magnetic shunt 21 is secured to the bridge umits
in any suitable manner. In the specific embodiment of
Figs. 1 and 2 the magnetic shunt 21 has four lips 33
which project through small openings 35 in the bridge
units. If desired, the vrojecting ends of the lips may
be. bent over the bridge units to sscure the magnetic
shunt to the bridge units.

1t will be noted that the bridge units not only mouant
the magnetic shunt but they assist in maintaining accurate
spacing of the current pole pieces.  The two bridge units
and the shunt constitute in -effect a balanced and rigid
girder uniting the free ends of the pole pieces. Further-
miore, no pole tips extend from the current pole picces
into the space between the pole pieces. Consequently,
preformed current windings may be introduced through
the .air gap 13 and lowered over ‘the current pole pieces
without interfererice from such pole tips.

‘Bither one or both of the bridge units may be designed
as an additional magnetic shunt. For example, the
bridge unit 27 may include a strip 37 of soft magnetic
material which is spaced from the current pole pieces by
imeans of a non-magnetic spacer 39. The spacer con-
veniently ‘may be constructed of brass. Under such cir-
cumstances, bolis 31 -also may be constructed of a suit-
able non-magnetic material such -as brass. In a similar
manner, the bridge umit 29 may include a soft magnetic
strip 41 'and -a non<magnetic spacer 43. Consequently,
the main magnetic -shunt 21 and ‘the ‘two ‘bridge units
provide three individual shunts which may be ‘propor-
‘tioned to saturate successively as the energization of the
current windings 7b-and 95 increase. In ‘this way, any
desired load compensation for the watt-hour ‘meter may
be provided. The lips-33 -may be sufficiently small ‘that
‘they -do not interfere -with -the individual -operations -of
the various magnetic shurits. That ‘s, the lips 33 may
saturate before ‘sufficient magnetic ‘flux flows to saturate
any of the magnetic shunts.

If the non-magnetic spacers 39 and 43 ‘are formed -of
an -electrical insulating materidl, effective insulation for
the ‘stiips 37 and 41 is provided without utilization of the
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insulation P. Also if the bridge wunits are secured by
insulating bolts or rivets, such as plastic rivets in place
of the bolts 31, the insulating tubes T are not required to
break up the conductive paths.

In the embodiment of Fig. 3 a magnetic structure is
employed which is similar to that of Figs. 1 and 2 except
that the current pole pieces 7e and 9¢ have notches 7f
and 9f for reception of a magnetic shunt 21a. The mag-
netic shunt 21a has flanges 23a and 25a. The magnetic
shunt 21e is similar to the magnetic shunt 21 of Figs.
1 and 2 except that the flanges 23a and 25q are inclined
outwardly for reception in the notches 7f and 9f of the
associated current pole pieces. The magnetic shunt 21a
may be mounted on one or more bridge units which are
similar to the bridge units 27 and 2% of Fig. 2. For
example, in Fig. 3 the bridge unit 27a corresponds to the
bridge unit 27 of Figs. 1 and 2 and is similarly con-
structed.

In Fig. 4 the magnetic structure 3 has associated there-
with a magnetic shunt 215 which corresponds to the mag-
netic shunt 21 of Figs. 1 and 2. In addition, the rmagnetic
structure 3 of Fig. 4 has a bridge unit 27b which includes
2 magnetic strip 37b and a spacer 3% which corresponds
to the magnetic strips 37 and the spacer 39 of Figs. !
and 2 except that the magnetic strip 37b is ceastructed
integrally with the magnetic shunt 21b. Conveniently, the
strip and the magnetic shunt may be punched from a sheet
of cold-rolled steel and the shunt and strip thereafter may
be bent into transverse planes as illustrated in Fig. 4. The
magnetic shunt 215 consequently is in an effective posi-
fion wherein it shunts magnetic flux equally from all of
the laminations in the pole pieces 7 and 9. The spacer
39h may be made thick enough to prevent appreciable
magnetic flux from entering the shunt therethrough. Al-
ternatively the thickness of the spacer 335 may be selected
to permit some of the magnetic flnx to enter the magnstic
shunt therethrough.

In the embodiment of Fig. 5 a magnetic strip 37c and
a magnetic shunt 21c correspond to the strip 37b and the
shunt 21b of Fig. 4 and are similarily constructed in an
integral manner. The strip 37c is spaced from the current
pole pieces 7 and 9 (shown dotted in Fig. 5) by means cf
a non-magnetic spacer 39c¢ and is secured to the pole
pieces by means of non-magnetic bolts not shown. The
magnetic shunt 21c has flanges 23¢ and 25¢ which corre-
spond respectively to the flanges 23 and 25 of Fig. 1 and
are provided for a similar purpose.

If it is desired to employ progressively saturated shunts,
the shunt assembly of Fig. 5 may be divided into a plu-
rality of independently operating shunt portions. For ex-
ample, a slit 47 may be provided for restricting the con-
nection between the main shunt 21c and the magnetic strip
37¢ to two small integral connections 49 and 58. Strip 37¢
and the main shunt 21c thus operate substantially as inde-
pendent shunt portions and may be designed to saturate
successively as the energization of the associated current
windings is.increased. Tt will be understocd that the con-
nections 49 and 50 are sufficiently small to saturate well
in advance of saturation of either the main shunt 21c or
the strip 37c¢ and have such a small magnetic flux carry-
ing:capacity that they do not.materially affect the perform-
ance of the shunt assembly.

The main magnetic shunt 21¢ similarly may be divided
into.a:plurality of ‘substantially independent shunt pertions.
For.example, a slit 51-may be provided which divides the
magnetic shunt 21c into two parts 53 and 55. The con-
nections between these parts may be made so small that
ithey ‘have no material effect ‘on the performance of the
shunt assembly but.are-employed primarily as mechanical
connections ‘between the parts. The shunt assembly of
Fig. 5 ‘consequently ‘provides three substantially -inde-
pendent shunt parts, -each .of which may ‘be designed to
saturate :at -a ‘different value of energization of .the asso-
-¢jated -current windings.
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The shunt assemblies of Figs. 4 and § are simple in con-
struction, low in cost and ‘sturdy.

The strips 37, 41, 375, 37¢ have large pick-up areas ad-
jacent the current pole pieces. Similarly the flanges 23,
25, 23a, 250, 23¢, 25¢ provide large pick-up .areas adja-
cent the current.pole pieces. The large pick up areas in-
crease. the total compensation obtainable from the shunt
assembly,

Although the invention has been described with refer-
ence. to certain specific embodiments thereof, numerous
modifications - falling within. the spirit and scope of the
invention are possible.

I claim as my invention:

1. An-induction instrument including a magnetic struc-
ture having an air gap, said magnetic structure compris-
ing a pair of parallel, spaced current pole pieces having
pole faces substantially in a common plane adjacent the
air gap, -current windings on the current pole pieces for
establishing when energized a current magnetic field in
the air gap, said magnetic structure including voltage
means effective when energized for producing a voltage
magnetic field in the air gap which is displaced in time
and space from the current magnetic field to establish a
resultant shifting magnetic field in the air gap, and an elec-
tro-conductive armature mounted in the air gap for rota-
tion by the magnetic field, in combination with a shunt
assembly comprising a bridge unit extending between the
pole pieces adjacent the pole faces and having spaced por-
tions engaging respectively corresponding sides of the pole
pieces, and a magnetic shunt intermediate the pole pieces
for shunting magnetic flix away from the air gap, said
shunt being saturable within the range of energization
of the current windings, said magnetic shunt being se-
cured to the pole pieces only through- the bridge unit,
the bridge unit comprising a magnetic bridge member ex-
tending between the pole pieces adjacent the pole faces,
said magnetic-bridge member saturating at an energization
of the current windings different from the energization re-
quired to saturate. the magnetic shunt.

2. In an electromagnet, 2 magnetic structure having an
air gap, said magnetic structure including a pair of pole
pieces having pole faces disposed substantially in a com-
mon plane adjacent said ‘air gap, winding means for ‘es-
tablishing a magnetomotive force between said pole faces
to produce a magnetic field in the air gap, and a shunt
assembly for shunting magnetic flux produced by the mag-
netomotive force away from-the air gap, said shunt as-
sembly comprising first and second magnefic shunt mem-
bers connected to each other for mechanical support with
each of said shunt members being effective for shunting
magnetic flux between the pole pieces away from the air
gap, said first shunt member being positioned substantially
intermediate -said pole pieces and defining a ‘first plane
parallel to said common plane; said second shunt member
defining a second plane substantially transverse to said
first plane and extending adjacent to and across: corre-
sponding sides of said pole pieces to present a substantial
area to said pole pisces, said shunt members being pro-
portioned to saturate at different energizations of said
winding means.

3. In an electromagnet, a magnetic structure having an
air gap, said magnetic structure including a pair of pole
pieces having pole faces disposed substantially in'a com-
mon plane adjacent said air gap, winding means for es-
tablishing a magnetomiotive force between said pole faces
to produce a magnetic field in the air gap, and a shunt
assembly for shunting magnetic flux produced by the
magnetomotive force away from the air gap, said shunt
assembly comprising first and - second magnetic shunt
members connected: to each other for mechanical support
with each of said shunt members being effective for shunt-
ing magnetic flux between the pole pieces away from the
air gap, said first shunt member being positioned- sub-
stantially intermediate said pole pieces and defining a first
plane parallel to said common plane; said second shunt
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member defining a second plane substantially transverse
to' said first plane and extending adjacent to and across
correspending sides of said pole pieces to present a: sub-
stantial area to said pole picces, and elecirical insulation
insulating the shunt members from the ‘pole pieces, said
shunt members being designed to. saturate for different
energizations of said winding means.

4.-Inan electromagnet, a magnetic structure having an
air gap, said magnetic structure including a pair of pole
pieces having pole faces disposed substantially in-a com-
mon plane adjacent said air gap, winding-means for -es-
tablishing a magnetomotive force between said pole faces
to produce a magnetic field in the air gap, and a shunt as-
sembly for shunting magnetic flux produced by the mag-
netomotive force away from the air gap, said shunt as-
seinbly comprising first and second magnetic ‘shunt mem-
bers integrally connected to.each other to provide an in-
tegral and homogeneous shunt assembly, each .of said
shunt members being effective for shunting magnetic flux
between the pole pieces away from the air gap, said first
shunt member being positioned substantially intermediate
said pole pieces and defining. a first plane parallel to said
common plane, said second shunt member defining a sec-
ond plane substantially transverse to said first plane and
extending adjacent to and across corresponding sides of
said pole pieces to present a substantial aren to said pole
pieces, and: means securing the second shunt member to
the pole. piece, said first shunt member being connected
to the pole pieces only through the second shunt member,
said shunt members being designed to saturate for dif-
ferent energizations of said winding means.

5. In‘an electromagnet, a magnetic structure having an
air gap, said magnetic structure including apair of pole
pieces. having pole faces disposed substantially in a com-
mon plane adjacent. said air gap, means for establishing
a magnetomotive force between said pole faces to produce
a magnetic field in the air gap, and a shunt assembly for
shunting magnetic fiux produced by the magnetomotive
force away from the air gap, said shunt assembly com-
prising first and second magnetic shunt members integrally
connected  to each . other by integral connectors propor-
tioned to saturate in advance of the shunt members, said
first and second shunt members being effective for shunt-
ing magnetic flux between the pole pieces. away from ths
air gap and saturating at different values of magnetomotive
force between the pole faces, said first shunt member
being positioned substantially intermediate said pole pieces
and defining 2 first plane parallel to said common plane,
said' second ‘shunt member defining a second plane sub-
stantially transverse to said first plane and extending adja-
cent-to and across corresponding sides of said pole pieces
to present a substantial area to said pole pieces, and means
securing the second shunt member to the pole pieces, said
first. shunt member being connected to the pole pieces
only through the second shunt member.

6. In an electromagret, a magnetic structure having an.
air gap, the magnetic stiucture comprising a pair of
spaced magnetic pole pieces having pole faces disposed
substantially in 'a’ common plane adjacent the air- gap,
energizing means associated with the pole pieces to effect
the establishment of a magnetomotive force between the
pole faces for producing a magnetic field in the air gap,
and a shunt assembly for shunting magnetic flux Pro-
duced by the magnetomotive force away from the air gap,
said shunt assembly comprising first and second magnetic
strip members defining first and second planes extending
substantiaily transverse to each other, said first strip mem-
ber being positicned intermediate ‘said pole pieces sub-
stantially in the plane of said pole faces and having a
separate flange extending adjacent and paralle] ‘to- each
of the pole pieces for decreasing the magnetic reluctance
between the first strip member and the pole pieces, said
first strip. member having a slit therein defining first and
second  magnetic shunt members positioned intermediate
said pole pieces and connected by a first pair of relatively
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narrow integral connectors, said second stiip meémber
being integrally connécted to said first strip member abd
having the ends thereof overlapping and secured to cor-
responding sides of said pole pieces, said second strip
member havihg a slit therein defining a third shunt mem-
ber bridging said pole pieces and connected to said first
and second shunt members by 2 second pair of relatively
narrow integral connectors, said first and second pairs of
connectors being proportioned to saturate prior to the
saturation of said shunt members, said shunt members
being proportioned to saturate at different values of mag-
netomotive force between the pole faces.

7. In an electromagnet, a magnetic structure having an
air gap, said magnetic structure including a pair of pole
pieces having pole faces disposed substantially in @ com-
morn plane adjacent said air gap, winding means for es-
tablishing a thagnetomotive force between said pole faces
to produce a magrnetic field in the air gap, and a shunt
assembly for shimting magnetic flux produced by the
magnetomotive force away from the air gap, said shunt
assembly comprising first and second magnetic shunt
members connected to each othér for mechanical sup-
poit with each of said shiint members being effective for
shunting magnetic flux between the pole pieces away from
the air gap, said first shunt member being positioned
substantially intermediate said pole pieces and defining a
first plane parallel to said common plane, said second
shunt member defining a second plane stibstantially trans-
verse to said first plané and extending adjaceént to and
across corresponding sides of said pole pieces to present
a substantial area to said pole pieces, said shunt mem-
bers being proportioned to saturate at different values of
magnetomotive force between the pole faces produced by
energization of the winding means. .

8. An induction instrument in¢luding a magnetic struc-
ture having an air gap, said magnetic structure compris-
ing a pair of parallel, spaced current pole pieces having
pole faces substantially in a common plane adjacent the
air gap, current windings effective when energized for
directing alternating current magnetic flux in series
through the current pole pieces and the air gap to estab-
lish & current magnetic field in the air gap, said magnetic
structure establishing a loop including the current pole
pieces in parallel and said air gap, voltage means ef-
fective when suitably energized for directing alterpating
voltage magnetic flux through said loop to produce a
voltage magnetic field in the air gap which is displaced
in time and space from the current magnetic field to es-
tablish 2 shifting magnetic field in the air gap, and an
electroconductive armature mounted in the air gap for
rotation by the magnetic field, in combination with a
shunt assembly compiising a magnetic shunt member lo-
cated substantially in the space between the currént pole
pieces in a plane substantially parallel to the plane of the
pole faces, a bridge shunt member extending across the
current pole pieces in a plane substantially transverse to
said pole faces and having end portions adjacent sides of
the current pole pieces in a common plane, means secur-
ing the end portions respectively to the. pole pieces, said
magnetic shunt member extending adjacent the bridge
shunt member and being secured thereto, said shunt mem-
bers being constructed of soft magnetic material propor-
sioried to shunt magretic flux between the pole pieces and
to saturate respectively at different values of energization
of the current windings.

9. An induction instrument including a magnetic struc-
ture having an air gap, said magnetic structure compris-
ing a pair of parallel, spaced current pole pieces having
pole faces substantizlly in a common plane adjacent the
air gap, current windings effective when energized for di-
recting alterpating current magnetic flux in series through
the current pole picces and the air gap to establish a cur-
rent magnetic field in the air gap, said magnetic struc-

ture establishing a loop including the current pole pieees -
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suitably energized for directing alternating voltage mag-
netic flux through said loop to produce a voltage mag-
netic feld in the air gap which is displaced in tinie and
space froth the current magnetic field to establish a 8hift-
ing magnétic field in the air gap, and dh electroeonduc-
tive armatiire mounted in the aif gap for rotation by the
maghetic field, in combination with a shunt assernbly com-
prising a magnetic shunt member located substantially
in the space between the current pole pieces i a plane
substantially parallél to the plane of the pole faces; a
bridge shunt member extending across the current pole
pieces in- a plane substantially transverse to said pole
faces and having end portions adjacent sides of the cur-
rent pole pieces in a comion plane, meais securing the
end portions respectively 1o the pcle pieees, said miag-
netic shunt member eéxténdihg adjacent the bridge shunt
member and being sectred thereto, said shunt members
being constructed of soft magnétic material proportioned
to shunt magnetic flux betwéen the pole pieces and fto
saturate respectively at differeiit values of enéergization
of the current windihgs, said shunt mémbers being in-
tegral parts of a sheet of soft magnetic material bext to
position the shunt memnibers transverse to each other, the
conhection between said shurt members threugh the sheet
being proportioned to saturate for an energization of the
current windings too small to saturate the shunt members.

10. An induction instrument including a magnetic
structure having an air gap, said magnetic structufe com-
prising a. pair of parallel, spaced current pole pieces
having pole faces substantially in a commen plane ad-
jacent the air gap, current windings effective when en-
ergized for directing altérnating currént magnetic flux
in series through the current pole pieces and the air gap
to establish a current maggetic field in the air gap, said
magngtic structure establishing a loop inciuding the cur-
rent pole pieces iri parallel and said air gap; voltage
means effective when suitably energized for directing al-
ternating voltage magnetic fiux through said loop te pro-
duce a voltage magnetic field in the air gap which is dis-
placed in time and spacé from the curreiit magnetic field
to establish a shifting magnetic field in the air gap, and
an electroconductive armature mounted i the air gap
for rotation by the fnagpetic field, in combination with
2 shunt assembly comprising a magnetic shunt member
located substantially in the space between the current
pole piéces in a plane substantially parallel to the plane
of the pole faces, a bridge shunt member eéxtending across
the current pole pieces in a plane substantially trans-
verse to said pole faces and having end portions ad-
jacent sides of the cuireht pole pieces in a common
planie, means securing the end portions respectively to
the pole pieces, said magnetic shunt member extending
adjacent the bridge shurit member and being sécured there-
to, said shunt members being constructed of soft magnetic
material proportioned to shunt magnetic flux between the
pole pieces and to saturate respectively at different values
of energization of the current windings, means establish-
ing a non-maghetic spacing between at least one of the
¢énd portions and the associated pole piece, the portions
of the pole pieces adjacent the first-named shunt member
beirg transverse to the plane of the pole faces over sub-
stantial areas to permit substantial movement of the
frst-named shunt member transverse to said plane with-
out substantial alteration in the magnetic reluctance of
the path between tlie pole pieces through the first-named
magnetic shunt.

11. In an electromagnet, a magnétic structure having
an air gap; said magnetic structuré including a pair of
pole pieces Having pole faces disposed substaitially in
a common plane adjacent said air gap, means for estab-
lishing a magnetomotive force between said pole faces
to produce a magnetic field in the ‘air gap, and a shunt
assembly for shunting imagnetic fitix produced by the
magnetomotive force away from the air gap, said shunt
assembly comprising 4 inagnetic shurit member positioned
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substantially between the pole pieces adjacent and par-
allel to the pole faces and designed to saturate within
the rated range of variations of the magnetomotive force,
a bridge unit extending between said pole pieces adjacent
the pole faces, said bridge unit having its ends over-
lapping and secured to sides of said pole pieces located
substantially in a common plane, and securing ‘means
securing the magnetic shunt member to the bridge unit,
the magnetic shunt member having flanges extending ad-
jacent and parallel to sides of said pole pieces to reduce
the magnetic reluctance of the gaps: between the shunt
member and the pole pieces, said flanges extending sub-
stantially transverse to said common plane, each of said
pole pieces having a uniform cross-sectional - area, said
bridge unit comprising a magnetic shunt element and
said securing means comprising connectors integrally con-
nected to the magnetic shunt element and the shunt mem-
ber, said connectors being proportioned to saturate sub-
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stantially before the magnetic shunt member- as the
magnetomotive force between the pole faces increases.
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