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UNITED STATES PATENT OFFICE.

HEINRICH POTH, OF BROOKLYN, NEW YORK.

~ FIELD-POLE FOR DYNAMO-ELECTRIC MACHINES.

e = - ek

~ No. 919,458,

To all whom it may concern:

- Beit known that I, HeiNnricH PoTH, a sub-
ject of the German Emperor; and a resident
of Brooklyn, in the county of Kings and
State of New York, ‘have invented certain
new and useful Improvements in Field-Poles
for Dynamo-Electric Machines, of which the
following is a specification. |

10 pole pieces for decreasing or entirely doing

away with the cross magnetizing effect of the
armature, and 1s designed as an improve-

- ment upon field. poles having recessed pole

15

20

pieces for this purpose. .

The load limitations of a dynamo electric
machine are fixed either by excessive spark
formation or by the heating. If a direct cur-
rent dynamo or motor is to run at all loads
between no load and full load without spark-
ing' and without shifting the brushes, then
there must be only a small distortion of the

-~ magnetic field, the cause of which is the

29
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cross-magnetizing eifect of

current.
smaller also the weakening of the commu-
tating field, the easier will it be to obtain the
fbn'ditions of sparkless operation for high
oads. - |

The heretofore known and used means for
preventing or-decreasing the-cross‘magnetiz-

Ing consist either in highly saturating the

- armature teeth and the pole horns or in at-
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tempting to increase the resistance to the

passage of the cross magnetizing lines of
force by inserting air gaps. Under high

loads, however, a satisfactory operation can--

not be obtained by this means alone.

Thé object of the present invention is a

pole construction in which the cross-mag-
netizing is reduced to the smallest amount
in one or several parts of the pole in accord-
ance with circumstances and a greatest pos-
sible stability of the ordinary field as well as
a considerable saving-in copper is thereby ob-
tained. |

 Figure 1 is a diagr&nl showing the con-
struction of the pole with a central air space

bridged by magnetic paths. TFig. 2 is a simi-
lar view showing an air space near each side
of the pole bridged by magnetic paths. Fig.
3 15 a similar view with central and side air

spaces bridged by magnétic paths. Fig. 4 is
a diagram showing a pole having a single air-
space at one side formed by attaching an in-

dependent part to the side of the main pole

to which' are attached the magnetic paths |

~ Bpecification of'-Lettei"l_ i?afént;""f R ‘Patented. Aprﬂ27,
~ Application filed March 9, 1906. . Serisl No. 305,001.
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| etossing the air spaces: thus formed.

the armatire
The smaller this distortion or the

is a diagiam of the h ¢
bridged .by magnetic paths showing the
course of the cross flux. = Fig. 6 is a diggrdrh

"

-- showin% the ciirves of the magnetism of the

pole. ig. 71s a diagljam showing the field
curves of the machine runhing with and

: ' : | without load when the madgl'nétlc-paths are
~ My invention relates to the construction of 122TaN

not inserted. Fig. 8 is a diagram showing
the normal flux of the pole resulting from the
magnetic paths ' "
rious degrees of saturation in the parfs E,
and E; of the pole in Fig. 8, and Fig. 12 is a

pole with one air space

60.
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_ bridging the air spaces.
' Figs. 9, 10 and 11 are diagrams showing va-

70

diagram showing the field curves with and .

without load, with the magnetic paths in-
serted. | |

Referring to Figs. 1 to 3 the magnet core

is divided 1nto one or several parts b by one
or several groups of air spaces ¢ or non-
magnetic portions inserted in the same in
such manner that the intermediate walls ¢
separating the air spaces ¢ from each other
form a magnetic oridge of small cross sec-

groups of air spaces in the dire¢tion of the

75

80
tion between the parts b, and these alter- .
nate with each other in a sefies with the

armature circumference. A decréase in the

cross section of the magnet pole arises ffom

this which results in a concentration of the
flux of .the principal lines of force in thé
part 0. One or more portions of this part
b may now be so hjghll;r saturated that the
cross-magnetizing windings of the armature
are able to change the magnetic flux of this
part but a very little. One way to obtdin
this is to make the air gap ¢ between this
part and the armature as small as possible,
so’ that for the crossing over of the air re-
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90

95

sistanee only a small part of the entire mag-

netizing force is necessary in order that the
remaining part can thus be used merely for
saturating. This can be further obtained

by making the air spaces ¢ which extend.

nearly to the pole face s lying opposite to
the armatiure or even possibtiy extending
through- this so great that the paths ¢ re-
maining between them have very small
cross sections and in consequence of this are
already saturated by a small total flux of the
lines of force of thée pole. The saturated
part b of the pole as well as the air spacés a
next to the paths ¢, offer, therefore, a very
great magnetic resistance to the cross mag-
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nétizing flux of the lines of forée. By a suit- .

able selection of the number, size and posi-
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tion of the air.spaces g,

B'

selection of the air gap d of the part b which
i obtain any desired

is to be saturated one can .
slight change in the flux of the lines of force

in this saturated part of the pole.

The proportions may be so selected that |
| the figure that the leading horn k is influ-

enced by the cross-magnetizing windings

in rupning without load the saturated ({mrts
b are completely saturated far beyond the
knee of the magnetizing curve upon their
entire length drawn in the direction of the
principal lines of force in the pole core, so
that the saturation of these parts under the
influence of the cross-magnetizing of the

armature even undeér load remains always

still beyond the knee of the magnetizing
curve, no matter whether the cross windings
of the.armature have a magnetizing or de-
magnetizing eifect upon these parts. .
The pole core is best constructed lami-
nated. ~ For increasing the saturation of the
part b which is to be saturated, some of 1ts
plates may be substituted by nonmagnetic

material, or corresponding air spaces may

25
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_in Fig. 4. In any case it isof advantage In

be inserted. |
If one wishes to strongly saturate the pole

horns in solid pole cores for avoiding the |

formation of sparks; then these parts which
are provided with corresponding ribs and
which may best be laminated for this pur-
lfose, may be screwed upon the solid core.

he separating joints for this case are seen

~ ‘grooved armatures to subdivide the strongly
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‘saturated, while the other

saturated part for avoiding the all too great

eddy current losses, while in smooth arma--

tures it can be solid.

In dynamos and motors which are to "be
run in both directions, both pole horns of
course must be in accordance with the above
described highly saturated parts, so that no
matter in which direction the armature re-
volves, the leading side of the pole will be
always provided with the means embadied
in my invention, to reduce the effect of the

cross-flux. Though I am mentioning in the

claims only a non-magnetic space or an air
space, 1 consider thereby also covered the

modifications, showing several air spaces, as

being a mere duplication of my construc-

fion. . - .

For explaining the magnetic courses 1n &

‘direct current generator, the case represent-

ed in Fig. 5 may be chosen, in which the pole
core is divided nto two parts b by a group of
air spaces of which one part that lies at the
leading horns and has the air gap-d, is highly

art with the air
gap d, corresponds with tﬁe ordinary pole

- construction. For the sake of simple 1nves-
tigation and representation it may be further

assumed that the paths ¢ are exceedingly

‘thin and the air spaces @ very broad, so that

the influence of the small number of lines of
force passing through the paths is negligible
and may be left out of consideration.

as well as by proﬁér I

[

919,458

¢ designates the linear load of the arma-
ture, expressed in amperes per centimeter of
the armature circumference. |

g, b designate the corresponding lengths of
the pole arc of the two parts b—b of the pole
core in centimeters. Then it is evident from

2.h - .
9 +.9,

the trailing horn ¢ 1s influenced by % 4.h, while
at the same time at the beginning of the arc

| b, the cross magnetizing windings ¥ 2.k oper-

 Joad in the corresponding scale.

A

ate altogether so that the cross windings
work demagnetizing at the leading horn k
and at the beginning of the arch , and work
magnetizing at the trailing horn . 1t may

be assumed hereby that the magnetizing ef-

fect of 4.g upon the trailing horn{ may be neg-
lected on account of the great saturation of
the part of the pole core lying over the arc g.
Also the magnetic resistances in the arma-
ture core and upon the cross path through
the magnet core may be neglected.

In Fig. 6 the magnetizing curves are plot-
ted for the parts of the passage of the lines of
force which correspond at the same time to

the cross magnetizing flux of force of which
the abscisse of the curves represent the am-
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pere windings, and the ordinates the indue-

tion of the single parts of the joint path of
the lines of force. Curve [ stands for the

part b of the pole at the leading side.  Curve

m for the air gap d, under the arc g of .2 cm.
length; curve n for the teeth of 2.8 cm. length
under the arc ¢; curve o for the armature
teeth under the arc A, curve p for the air gap
d,of 1.1 cm. length under arc h. From these
values we obtain the abscisse of the mag-
netizing curve for the leading horn £ as the

sum of the absciss® of the curveés [+m+n,

the abscisse of the magnetizing curve for the
trailing horn as the sum of the abscisse of the
curves 0+ p. If we take for example for the
machine running without load the number of
ampere turns of the field at OA, =7000, then
the ordinates of the points B,C, represent the

induction in the machine running without
By the
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loading of the armature the field will there-

upon be_distorted. The corresponding val-
ues of the induction under load .are obtained
if one takes the distance % .k to right and
left from A, and further ¢.¢ to the left of A,.
The ordinates A; and B, give us then the m-
duction in the leading horn %, the ordinates
A.C, the same in the trailing horn ¢, while
A,C, represents the induction at the begn-
ning of the arc h. ~In the example chosen,
the air induction at the beginning of the arc
sinks from 7800 to 5150, or about 349, and

120
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would sink even to 3820 or about 519, in the

ordinary form of pole with equal air gap d,
between the pole iron and armature 1ron at

130
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- choosing a small arc ¢ by slight air induetion
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L 4-m -+ n rises

}; .

all points. -Under the arc g on the other
hand the air induction falis only from 6500 to
about: 129%. The greatest
weakening of .the field for the ordinary pole
construction is obtained when one takes the

distance
. gtk
. 2 |
to right and left from A, since for this case

of the entire cross magnetizing windings

+h).1, onehalf worksat the beginning while
theother works at theend of the polearc. The
ordinates of the point C,=3820, and of the
point C,=10100 represent then the induc-
tion in the leading horn % and in the trailing
horn ¢ respectively of the ordinary pole form.
If now one ‘would permit for the new con.-
struction of the pole an equal percentage
weakening of the field as in the or INary con-
struction, then the point B, could change to

Cs; whereupon the proportion must arise
. - - :AICI :AICG = A'IBI :AICB'

From this there would be necessary either
Al A;B
that is 259, less

or one could correspond-
ingly increase

tfle‘ load of the armature.

Thus by the new pole construction a consid-

erable saving of copper or a raising of the
load which may be carried in the machine is
obtained. One obtains the smallest weaken-
ing of the field if the magnetizing curve
quickly ‘and hends quickly in

L r

the knee which may te_ easily obtained by
under the.same, as well as by a smallest pos-
sible air gap d, which is best made as small
as mechanical considerations will permit,
further by suitahle selection of the cross sec.
tion of the part b and of the dimensions and
position of the air spaces @, as well as by
using iron of the highest magnetic conduc-
tivity. | o ' -

Kig. 7 shows the field curves of the ma-
chine runnin
load, in which the air 1nduction under the
pole arcs is represented .as the ordinates de-

pending upon the armature clrcumference -

wherein like numters correspond to the same
points of the pole arc in Figs. 6 and 7. One
may see that the commutating field and
thus the commutating E. M. F. under the

- brush corners changes only insignificantly.

55

- tremely thin and thus t
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Thus far, the discussion relates

X only to the
case 1n which the magnetic

paths are ex-
e effect ot the same
is to be neglected. )
~ In the following may now Le explained the

principal difference which characterizes the

arrangement of the magnetie paths in ordi-
nary form. ' It consists in'that a special divi-
ston of lines of force is caused bv the same,
N such manner that g considerable diminish-
ing or prevention of the total cross-magnet-

or in our example 1740 ampere turns,

with tull load and without

918,488--

-

._l_

arc of this part D, a
- produced at the same time:
-comparatively

1zing is obtained, which ‘latter
ble a still -furthér considerable saving of
copper. S e A

- For the following explanation the already
treated consideration of Fig. 5 mav be se-
lected, which in order not to overload the
drawings is represented again in Fig. 8.

- For the sake of simplicity “let: here , the
already characterized highly saturated part
at the left of the recess.q be indicated by D,
the part to the right of

(E left and E night). A group of air spaces

-may he called in the foﬁowmg merely re-

cesses. Besides the discussion deals. only
with a constant magnetic excitation. -

If one considers first that the. paths are
omitted, then in runninge without load the
same 1nduction will ini%mnce ‘the “part “E
throu;ihout.

brought about that a certain number of linés

the recess @ as a whole
he designated hy E while its parts with E, E,

By inserting the paths it is now

. L. . LY *
. . -A-}. - -
. Lo T ok q_'."
- . [

- - rf’1

. 1 .
e -
’ kL
- -, o
. b ..

makes possi-
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of force pass over to D by the paths from &

in consecuence of the difference in magnetic

potential prevailing at-different points of the

entire length of D, because of the high satura-

90

tion of the portion D produced by the small

air gap which the lnes
through D have to cross in
armature, compared with the large gap sepa-
rating pole portion E from the armature.
(Owing to the considerakle length of the pole
small air induction is
Hence only g
small number of ampere
turns 1s used for drivinge the lines of force
through this air gap, whi e by far the largest
part of ampere turns is used for saturating
the part D. - T '
- The flux of lines of force through the air
spaces may be disregarded since it is slight.
Consequently in the part E a greater number
of lines of force will an than formerly since
now besides those lines of force which were

resent also in the first case and which pass
rom the magnet iron through the air space
into the armature, still others arise which
pass over from K to D. - By this, however, a
greater saturation arises in E; and will be the
highest in the vicinity of the recess . The
lines of force are somewhat crowded together
and made more dense toward the recess g.
An increase of the saturation, however, in-
volves a decrease in the Cross-magnetizing as
1s well known, and thus also a diminution in
the drop in voltage of the machine. Consid-
ered exactly the relations which now arise
are as follows: If one designates with N the
entire number of lines of force which pass out
of one pole into the armature, further the
number of lines of force of ‘the part D with
N, those of Ewith N,, then in the case without
an arrangement of paths we get N=N,+N,,
If now one has the same outer dimensions
of the pole as well as the air ga of the
pole arc also'in the case with paths, then after

of force passing
order to get to the

95
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the insertion of the same ‘N, increases be-
cause of the now lower magnetic resistance,
while at the same time N, lowers because of
the now arising somewhat higher magnetic
5 resistance. Thesum N of the two will, how-
ever, remain about the same or be even
greater than before. The principal point of
difference and at the same time advantage
is, however, the fact that in K an unequal

10 saturation occurs, whose highest value is-

considerably greater than in the case with-
‘out paths, and what is most Important of
all, as will be shown hereafter, that the
| ereatér saturation occurs at the part of the

15 pole upon which the armature wires affect

the greatest weakening; that 1, in the se- |

Besides it is evident from this that this
higher saturation will be obtained without
20 any extra expense for magneti COpper, but
tolkes place automatically at the same time
“with the inserting of the paths.
The lines of force crossing over from E to
D will enter horizontallyor almost horizon-
25 tally into the paths in Fig. 8, while they are
~ directed downwardly at a slight distancefrom
the recess @. 'The course of the lines of.force
can be represented somewhat as arcs of a
¢ircle (Fig. 8), so that the territory of the
30 higher saturation can be bounded on the
right by the line ¢r, and below by the arc .
The lines of force. will really spread out
somewhat at this point, but one can obtain a
sharp boundary at the right for instance by
35 inserting a recess u, in which the paths would
~ naturally be omitted for this purpose. One
can obtain the same effect also at the place
~ over the recess @ in the same manner as
~ shown for-example by the dotted lines. For
40 the purpose of a graphic re resentation the
position of the recess u may be so chosen that
its middle line which is in this case the line gr
coincides with the middle of the pole arc %
In this place the effect of the armature wires
45 lying under E equals O, while the magnetic
pressure of the same increases to left and
right so that the total magnetic pressure
upon the side E, gets less and 1s increased
upon the side E,. ~While thus in the case in
50 which no paths are used, the magnetizing
curve because of the slight and at all places
equal saturation of the iron has an almost
straioht line course and holds for the entire

lected example in the vicinity of the recess a.

arc B, this form somewhat as that of the.

55 curves o+ p of Fig. 6 of the drawings are used

will hold only for the right half, while it is

very much more curved for the left half K,
and strives to follow more the course of the
curves l+m-+n. The condition that. the atr

60 induction under-E, because of the now some-
what higher saturation of the part. K, be-
comes 8 little bit smaller, works favorably
for this. A glance at Fig. 6, as well as Figs.

9, 10 and 11 of the drawings, which latter

65 will hereafter be explained, shows, however,

field of E:must-become less. - By

proper s

| at:' pnoe’ thet " the- entire-weskening of tﬁq +

lection of the relations the strengthening of
E. cannot only be madé to entirely compen-

sate for the weakening of E, but even surpass
it and therewith increase the total number of
lines of force as well from E as also those of
the entire pole which gives a considerable
saving of copper in the magnet winding. By
this one thus has in hand a new means ‘to
compound ir & simple and exceedingly cheap
manner shunt wound machines. I%atura,]ly
the smaller the loss of tension is in the arma-
ture, the easier will it be to obtain this. |
In Figs. 9, 10 and 11, these various rela-
tions are graphically represented and set
forth, wherein the curves F represent the
magnetizing curves for the part E, for the
various de%rees of saturation, the curves G
represent those for the part E, for a consider-
ably lower but in all three cases about equal
degree of saturation. The point P corre-
sponds to the middle of the pole arc of K.
ile thus the distribution of the lines of

force under the pole arc E in running without
load takes place along the horizontal line’

70
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H—H, measured upon the scale for each half .

(that is, it would be constant for each half
of the arc) it would result in running under
load ‘along the strongly drawn out-portions
of the curves I—P, P—K, whose ordinates

now rtepresent the air induction along the
arc E. In this Q—S indicates the number

of ampere turns of the field, R—>S and S—T
represent the cross magnetizing windings of
the armature under E for E; and E,. The
three figures show that with increasing satu-
ration of E, the weakening of that part which
is represented by the simple hatched por-
tions become smaller and smaller, so that

finally the strengthening of E. which is rep-

resented by the double hatched ;iort,ions' pre-
ponderates as Fig. 11 shows. n this case
thus the above mentioned increase in -the
number of lines of force in the pole would
take place. Considering now further (which

05
100
105
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is not shown in the drawings) that the airm-

duction under E; is soméwhat less than un-

der K., and that thus the scale for the former
must -be correspondingly greater, then the
operation just escribed will only be further
aided, which follows without further discus-
sion. .

A few figures will explain somewhat more
exactly the relations. It may be for exam-
ple that the proportion of the cross section of
the iron paths to the intermediate air spaces
is taken-as 1: 4 and for the sake of simplicity
the thickness of the paths may be 2 m—m,

and the width of the air spaces 8 m—m.
Then the working out of an example when

the induction in the above part’'D amounts
to about 20000 per square centimeter, gives
a flux through the paths above 3650 and

. below 4900 lines of force for one centimeter

115
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- | alo’m s .

length of pagsage in the direction z—y, that
18, Ior & cross section of .2 square cm. The
flux through the air may be neglécted. If
one selects now as the normal saturation of E,
an induction of 12000 per square cm., then
the induction in the left part E,; will accord-
ingly rise to about 17000. The permeability
of the iron is, however, at 17000, only about
t as great as it is at 12000. The influence

18 thus at once evident. - In a suitable se-
lection of the construction these numbers |

may be easily modified so that they corre-

- spond to the proportions represented in the

15

gs. 9, 10 and 11. It may be further ob-
served that the loss of potential occurring in

. By is of little influence upon the number of
- lines of force passing” through the paths on

20

. stant upon the entire length and to

.23
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~ be obtained in all

account of the almost straight line course
of the magnetizing curve at very high satura-
tion. I |
In order to keep the induction in D con-
thereby

obtain the most favorable form of the mag-
netizing

curve for this part, one need only

place the recess ¢ somewhat obliquely, that
18, so that the cross section of the material

of the part D.decreases toward the top as the
figure shows. . | L

The corresponding field curves in running
without load and an under load with refer-

ence to the influence of the paths are shown

in Fig. 12 wherein here also as in the former
Figs. 6 and 7 equal proEortions of the Figs. 9
to 12 coxrespond to like points of the pole
arc. - S -
From the-above it is accordingly evident
that the more highly saturated parts there
are present the smaller will be the total cross
magnetizing or distortion of the magnet
field. Itisnot necessary that all parts of the
ole be saturated with equa strength.
mce the effect of the cross windings decrease
toward the middle of the pole, the parts lying
near the middle may also receive a smaller
de%ree of saturation than for example the
pole borns. This case is represented in Figs.
2 and 3, which also show at the same time
the construction with several groups of air

spaces. Here the most highly saturated

parts are shown at the pole horns, while the
parts lying toward the inner portion of the
magnet core can receive the desired degree
of saturation by means of the paths.

By a suitable selection of the proportions
the same or almost the same saturation may

parts of the pole in running
under load. Likewise under certain condi

~ tions the induction in the air under the entire

60

arc of the pole can be brought to the same
or substantially the same value. .
The above considered construction in Figs.
5 and 8 is the most suitable with relation to
the prevention of the weakening of the flux
of lines of force, however, the number of con-

65 structions may be considerably increased: |

ent as soon as. there is a difference in
'netic potential. The latter is ever the
i in the present invention, or at least can be

new

ent pole construction has over

because the effect of the paths is always pres-
mag-

made so in all cases by proper dimensioning.
Further it is neither necessary that the

&

rincipal plane of an air space stands.per-

P
Fendjcular y to the armature axis. These

orms are only shown in the drawings for the
sake of simplicity and economy in construc-
tion, still the desired purpose or the effect

suitable to the particular purpose of the ma-

chine may always be obtained also for-con-

structions differing from those by a proper.
of
placing the recess obliquely as above men-

dimensioning. For example, instead
tioned in order to produce a magnetic differ-
ence of potential upon the.entire length of D
of Fig. 8, one may also place the recess par-

axis
| of an entire group of air spaces extend in the

same -

70

direction of the armature axis, nor that the

75
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allel to the boundary surface of the core and

obtain the desired division of the material
for obtaining a difference in the potential by

cutting out some of the plates corresponding
thereto in the part D. '

mechanical advantage that they contribute

' to the solidity of the entire magnet body. -
Especially in such cases in which for example
the part lying at the pole horns
‘and narrow and besides the recesses are open

below, there is the danger that a vibration'of
‘this part eccurs by the magnetic pull which

18 very long

under certain conditions may result in
grinding of the magnet iron against the arma-
ture. %esides, this disadvantage can also be
increased by the weight of the magnet coils
which in assembling are forced generally
against the frame with a certain pressure in
order to prevent a movement of the coils.
In poles which are laminated the assembling

of the magnet pole itself is made thus con.

The advantages of the
ole construction are accor mgly prin-
cipally as follows: (1) The spark formation

siderably easier.

inally the paths in
| general have at the same time the further
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is prevented by reason of the high saturation

of the pole horns.

(2) A higher load figure
of the '

machine or a corresponding saving

| 1n the magnet copper is obtained by the high
(3) The pres-

saturation of the pole horns.
other known
constructions the principal advantage, that
on account of the ]fgavora,ble division of lines
of force brought by the magnetic interme-
diate walls the total cross magnetizing (that
is at the same time the distortion of the mag-
net tield as also principally the weakening of
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the same by the distortion) is at the same

time not only reduced to the smallest possi-
ble amount but the weakening of the field is
even entirely done away with and in a fa-
vorable case even in running under load gives

r1se to an increase of the entire flux af the.

same magnetic excitation, whereby a con-
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“patned.
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a

siderable saving in magnet copper is ob-
_ (4) Tn the szuwe. Ipocel one can
change from the ususl construction to the
new construction while maintaining the nor-
mal magnetism snd the total cross sectional
form of the magnet core without a. change of

the dimensions of the irame being necessary,

since the proportions can always be so ¢hosen
that for every machine for any particular
purpose the same exciting force will be neces-
sary as for the ordinary construction. ‘Also

the alternating current machines and rotary
converters may have the new pole construc-

tion applied to them. In these machines 1
phase s ifted currents a reactance is effected

“in the regular magnet field which prineipally

920

relates to the pole horns and operates in 2
magnetizing or demagnetizing manner upon
the same. In single phase converters the

armature reactance, even when the current
has no phase shifting, is of

an oscillating na-

the full

ture and in the maximum equal to

- value. of the direct current armature re-
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netic bridges adapte

netic space or part

actance besides constantly alternating its
direction. An oscillation of the intensity
of the field upon the armature circumference
is caused by this, which can make a sparkless

working of the direct current side impossible. |
* Having thus described my invention, the
following is what I claim as new therein, and |

desire to secure by Letters Patent: |

1. A pole piece formed with a non-nag-
netic space or part producing.a tapering
&W&{\ from the pole face of part of the lead-
ing horn side of the pole, and having mag-
‘to lead part of the
main flux of the pole across and into said

‘tapering portion of the leading horn side

thereof. = , - _

2. A pole piece formed with a non-mag-
away from the of the lead-
ing horn side o
netic bridges in the non-magnetic space or
part connecting the main interior portion of

gole face, of part

the pole with said tapering portion of the |

leading horn side thereot. o
3. A pole piece formed with a non-mag-

_netic space or part disposed eccentrically to

50
.. plurality of portions
- extending from one of said portions through |
| of part connecting the main interior portion
 of the pole with said tapering portion of the
leading horn side thereof. S

59
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the po

the pole axis and dividing the pole into 2
and magnetic material

said non-magnetic space or part and leading

to the other of said portions of the pole.

4. A pole piece formed with 2 non-mag-

netic sFa,ce or part disposed eccentrically to
e axis and approaching the pole axis

toward the ' ]

into a plurality of poriions, and bridges of

magnetic material extending from one of |

“with the main portion of the pole.
producing a tapering,

the pole, and having mag-

“tire length of said space or part,

ole face and dividing said pole |

V10,288 -

saift-” portions throu (%‘h said non-magretic
space or part and leading to the other oi se1d
portions of the pole. ' .'

5. A pole piece formed with an air space
disposec eccéntrically to _
dividing said pole into a plurality of por-
tions, and transverse bridges of iron extend-
ing through said air space and eonnecting the

. portions of the pole together.

6. A (f)()‘le piece formed with an air space
disposed eccentrically to the pole axis and
approaching the pole axis toward the pole
face and dividing said pole into a plurality of
portions and transverse bridges of iron’ ex-
tending through said air space and conneet-
ing the portions of the pole together. -

7. A pole piece having an indepenclent
member of magnetic material secured to the
leading horn side of the pole with & non-mag-
netic space or. part between itself and the
pole and magnetic paths extending aeross
said non-magnetic space or part and connect-
ing said independent member with the main
portion of the pole. . N

8. A pole piece having
member secured
the pole with sn air space between itself and
the pole and iron paths bridging said air
space. .o

0. A pole-piece having an . independent
member of magnetic material secured to the
leading horn side

the pole axis and

a,-ri'_ mdépéﬁdem'
to the leading horn side of
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of the pole with a non-mag-

netic space or Ipart between itse and the
e

pole at a suitab .
and approaching the pole axis toward the
pole-face, and magnetic paths extending

distance from the pole axis

95

across the said non-magnetic space or part

and connecting said independent member

- .10. A pole-piece having an independent

100

member secured to the leading horn side of -

the pole with an
the pole at a suitable distance from the pole
axis and approaching the pole axis toward
the pole-face, and iron paths bridging sald
alr space. .

11. A pole piece formed with a non-mag-
netic space or part producing a tapering,
away from the pole
ing horn side of the pole throughout the en-
_ and having
magnetic bridges in said non-magnetic space

HEINRICH POTH.

Witnesses: ~
~ H. ALFRED JAUKE,
- . Hexry ENDERS.

air space between itself and
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face, of part of the lead-

110



	Drawings
	Front Page
	Specification
	Claims

