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Wk, a,ZZ whom Lt T J COTLCETIL:
Beit knownthat I, ROBERT HIRSCH,a citizen

~ of the United Stotes residing at Mllwaukee
~in the county of Milwaukee and State of Wis-

5
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20

consin, have invented certain new and use-
- ful Improvements in Cores and P’ole-Pleces
for Field-Magnets of Dynamos or Motors, of
which the following is a specification, refer-

ence being had to the accompanying draw-
ings, f01m1nfr a part thereof.

- The main ob;]ects of my invention are to |
inerease the efficiency and to reduce the cost

of dynamo-electric machines and motors.
It consists in certain novel features in the
construction of the pole-pieces and cores of

the field-magnets, as hereinafter particularly

described, and pointed outin the claims. .
In the accompanying drawings like letters

designate the same parts in the several ﬁﬂ'-.

ures.

" Figure 1is a side elevation of the cores and
pole-pleces and of the supporting-frame of a
four-pole electrical machine embodying my
-avention. Fig. 21s a vertical cross-section

of the same in a plane parallel with the axis

of the armature and indicated by the line 2

. 2, Fig. 1. Fig. 3 is a face view of one of the
pole-pieces. Fig. 4 is a view corresponding
with Fig. 1,-but on a smaller scale, showing

30

~ of the field- -magnets.

a modlﬁed form of the cores and pole-pleoes

Fig. 5 is a vertical sec-
tion thereof on the line 5 5 Fig. 4.

 a face view of one of the pole -pieces shown
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in Figs. 4 and 5. Fig. 7 is adiagram similar
to Figs. 1 and 4, showmg for the puUrpose

of comparison and explanation four pole-

pieces the faces of which havethesameareas,
while the cross-sectional areas of the cores
are different; and Fig. 8 is an end view of

‘still another form of pole -piece and core, the

cross - sectional area of the. core bomfr the
same as the area of the faces of the pole-

pieces shown in Kig. 7, whlle the area of the
face is smaller.

land the lenf‘rth of armature-windings.

Ifig. 618

In the constructlon of dyoamos and mo-

tors it is considered the best practice and is
customary to construct the pole - pieces to

- extend. around or cover circumferentially

about two - thirds of the armature. It has

_5o also been the practlce heretofore to make the

pole - pleces of & cross-sectional area not
oreater and oftentimes considerably less than
two-thlrds of the circumferential area of the

armature, and sometimes the corners of the

pole-pieces have been cut away in order to
avoid leakage, thereby reducing the area of

their faces below two-thirds of the circuin-
ferential area of the armature and to that

extent reducing the magnotic elfect of the

field upon the armature.

It is well-known that tho olootwmotw

force of the current generated in the arma-
‘ture of a dynaio or motor depends primarily

upon the number of ampere turns or wind-
ings in the field, the speed of tho armature,
I
have found thqt by increasing the cross-sec-
‘tional area of the pole-pieces relatively to
their faces the magnetic effect of the field
upon the ar mature will be mater ially in-
creased with a given number of ampere turns
or windings and that with pole-pieces and
cores SO constl ncted a current of the required
electromotive force ¢
field in the armature of an electrical machine,

particularly in machines of the smaller sizes,

in which the increased efficiency 18 propor-

tionately greater with a smaller number of

ampere-turns, and consequently less weight
of wire in the coils of the field,and with cores

of smaller dimension mdmlly than are re-

quired to induce such a current in machines

-as heretofore constructed.
Referring to Figs. 1, 2, and 3 of the draw-

ings, A A designate the cores and pole- -pieces,

and B the flame, of a four-pole electrical ma-~

chine constructed in accordance with my 1n-
vention. The faces a a of the pole-pieces are
curved in conformity with the periphery of
the armature, according to the usual and bet-
ter practice, and are made of an area equal to

or greater than- two-thirds of the circumfer-

entm.l area of the armature. Ifrom the faces
a o the cores are beveled or rounded out-
wardly on the sides and ends, so as to increase
their cross-sectional area, and wire is wound
around them in any of the usual ways to form

field-magnets withshunt, series, or compound -
| Wmdmgs

'mcrea.ee in the CroSs - eeotlona,l area of t]_e

It will. be apparenb that by this
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coresand the consequent decrease in the num-
ber of ampere-turns required to produce 4
given electromotive force in ‘the armature
the dimension of the cores radially with re-
5 spect to the armature may be considerably
decreased. By thus reducing the radial di-
‘meusion of the cores the dimensions of the
frame B transverse to the axis of the arma-
ture are correspondingly reduced and the-ina-
to chine is made more compact as well as more
- efficient, Since an increase in the cross-sec-

- tional area of the cores, as above explained,
admits of a considerable reduction in the
welght of copper wire required in. the field-

15 coils to produce the required magnetic effect,

- the cost of construetion is correspondingly
reduced, since the cost of copper wire saved
in the windings is much greater than the cost
of the slight increase in the amount of iron in

20 thecores. Theincreased magnetic efficiency
of the field being due rather {o the disposition
or arrangement of the iron than to an increase

- mitsvoluine,verylittle, if any, increass inthe

- amount of iron over that employed in corves

25 and pole-pieces of the ordinary construection
will be required. D

- Referring to Figs. 4, 5, and 6, showing a
modified construction, the cores A’ A’ are ex-

- tended on the sides only and are of the same

- 30 leugth parallel with the armature as the faces
& a.  While this construction does 1ot in-

-crease ihe magnetic effect of the field to the |

samo extent as that shown in Figs, i, 2, and

9,.1t nevertheless possesses great advantages

- 35_and secures much better results than the or-
- dinary forms of coustruction. .

- ~To illustrate the operative sfhcien ey under

given conditions of a machine constructed in

- accordance with my invention and machines

40 comsbrueted-in accordance with the practice

~which has heretofore heen followed, I have

-8hown in Figs. 7 and 8 pole-pieces of five dif-

ferent forms A, A’, A% A3 and A4 the first

5w being like those shown in Figs. 1 and 4,

45. respectively. The four pole-pieces shown in |

Fig. 7 have faces of the same area, which, for
llustration, may be assomed to be 46,155
-squarecentimeters. Theeross-sectionalarea

. . of the core of the pole A is assumed to be
50 Y4.34squarecentimeters; thearea of the core
~of. pole A', 71.857 square centimeters: the
~area of the core of pole A2 46.155 square cen-.

timeters, and the area of the core of pole A% |

9439 square centfmeters. Assuming that
55. machines are constructed with poles of the
- several forms shown in Fig, 7, the armatures
of all being alike and turned at the rate of
one thousand revolutions per minuts and the

- field of each machine having eighteen han-
‘Oo-dred and nirety:ampere-turns, the electro-
- motive force déveloped in the armature of
the machine having pole-pieceslike A, I have

~ found.tobe 29.13 volts; that developed in the
machine having pole - pieces like A’, 21.04 |
65 volts; that developed in the machine having .

|

pole-ploces like A% 12.6 volts, and thap de-

veloped in the machine having pole-pieces

dike A3, 8.49 volts. A machihe constructed

with pole-pieces like A4, (shown in Fig. 8,)
having facas of reduced area and cores of the
same cross-sectional area as the core A% will
under the conditions assumed with respect td

the forms shown in Fig. 7 develop an elec-
tromotive force in the armature of 12.33 volts,

-1t will be seen from the foregoing compari-
son tiat the efficiency of a machine provided
with pole-pieces like those shown in Fig. 1

~will be more than double that of a machine
provided.with pole-pieces like that shown at

A?in Fig. 7, the most efficient form of pole-
piece made, so far as I am aware, according

to the present practice, and that the efficiency

of a machine provided with pole-pieces liks
those shown in Fig, 4 will be nearly double
that of a machine provided with pole-pieces

like A2

For the purpose of illustration and éxpla;

number of poles and to various types of ma-

chines, and I do not wish to be understood as

limiting my invention to any particular con-

struction, except as to the construction of the

pole-pieces defined in the following claims.
~lelaim— | SR
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o

‘nation I have shown myinvention as ombod- -
ied in a four-pole machine; but it is equally

‘applicable to machineshaving twooragreater go

9

1. Cores and pole-pieces for the field-mag-

nets of dynamo-electric machines and metors,
having faces of an area not less than two-

thirds of the circumferential area of the ar-
mature, and a cross-sectional area greater

tior.:

than that of their faces, substantially as and

for the purposes set forth, . .. .. .
2. Cores and pole-pieces forthe fleld-mag-
nets of dynamo-electric machines and motors,

having faces of an area not.less than two-

105

thirds of the circumferential area of the ar-

mature, and extended on. the sides beyond

their faces S0 as to increase their eroes-sec-

poses set forth, - o
5. Cores and pole-pieces for tho field-mag-

tional area, substantially as and for the pur-

vets ol dynamo-electric machinesand motors,
having faces of an area not less than two-
thirds of the circumferential arvea of the avr-.

mature and extended on the sides and ends

110
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beyond their facesso as toiherease theiraren

in cross-section, substantidlly as.and for tha
purposes set forth. RS

4. Cores and pole-piécés foi.' the ﬁéld--mag-"

nets of dynamo-electric machines and motars,
having enrved faces of an ares not less than

I20

two-thirds of the circuimferential area of the

armature, and extended on the sides 50 as to
increase their area in eross-section. their sides
being beveled next to their curved faces,

'
-

135

substantially as and for the purposes set

forth. -

5. Cores and po}enpieees.fbf tlie ﬁer@-mag;—

nets of dynamo-eleetric machines and motors, 150
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having curved faces of an area not less than | . In witness whereof I hereto aftix my signa-
two-thirds of the circumferential avea of the | ture in prescuce of two witnesses.

' e, and ex he s nd ends - M TITTY T
al matm e,_u.u;l_ e te{lded on the sides and ends ROBERT LHRSCIT
bevond said faces so astoincrease theirarea T

in cross-section, the sides and ends being bev- Witnesses: -
eled next to the curved faces, substantially-y  Ciras, L. GOss,

5

ax and for the purposes set forth, KENT 1L FLANDERS.
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