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Lo all whom it nucy coreeri:

——.
—_——

seitknown that I, ROBERT LUNDELL, a ¢iti- |

zen of the United States, residing at Brooklyn,
in the county of Kingsand State of New York,

net poles surrounded thereby. Iig. 3 is an

enlarged sectional view taken on the line xx, |
Iig. 2, a diagrammatic view of various mag-
netic conditions being also illustrated in full

A represents the armature of the machine,
which in this instance is designed to rotate
from left to right.

M represents the field-magnet coils of a

shunt ampere-turns -+ series ampere-turns
on field-cores — armature ampere-turns be-
tween the double angle of lead — the arma-
ture ampere-turns that lie under the pole-face

5 have made a new anduseful invention in Dy- | well-known form of compound-wound field. zg
namo-llectric Machines, of which the follow- | The commutator-brushes, four in number,
ing is a specification. ~are represented by the letters C, ¢/, C* and

Myinvention is directed particularly toim- | C?, Fig. 1.
provements 1n direct-current dynamo-elec- | The field-magnet poles, or rather the field-

ro tric machines, and its object is to prevent  magnet cores, are divided, as shown, into two 6o
the shifting or distortion of the magnetic fluid | distinet parts ¢ and b, practically of the same
in machines of this type when working un- | cross-section. The pole-face of the part «
der full load. - has an area only slightly larger than a cross-

| It is well known by those skilled in the art | section of said part, whereas the pole-face of

15 of designing and using such dynamo-clectric | the part b has an area of at least twice the 6 5
machines that the ampere-turns due to the | same cross-section. The part O, as will bDe
armature-currents have a demagnetizing and | observed, is provided with a wedge-shaped
cross-magnetizing effect upon the field-poles | polar projection p, extending laterally from

- thereof. In other words, the armature am- | the dotted line z =, (shown in Figs. 2 and 3,)

20 pere-turns which lie between the double an- | and is so proportioned that it covers about ke
gle of lead havea demagnetizing effect upon | the same area as the pole-face of the part «,
the magnetic circuits and the armature am- | its thickest part, having a eross-section at its

-~ pere-turns which lie directly under the poles | base on the section-line z z about cqual to
have a cross-magnetizing effect or a tendeney | one-half of the cross-section of D).

25 to weaken the pole strength at that pole cor- 1he material used for the field-magnet cores s
ner where the commutation takes place and | is cast-steel, although these cores mayinsome
to increase the pole strength at the opposite | instances be constructed of sheet-iron punch-
pole corner. This demagnetizing effect can | ings. The induction across the air-gap 1is
readily be compensated for by compounding, | such that the field-core b is saturated when

30 butthe eross-magnetizing or distorting effect | the machine is working under a hghtload and 8o
18 not so easily overcome. Various methods | supersaturated at full load. Ior example, if
have heretofore been suggested by those | at light load the induction across the alr-gap
skilled in the art for overcoming this objec- | is seven thousand five hundred centimetor
tionable feature, and the present invention | gram-seconds lines per square centimeter un-

35 1s directed to a simple method of and means | der the field-magnet core ¢ and seven thou- 85
for accomplishing this object. sand per square centimeter under the field-

My invention will be fully understood Dby | magunet-core b it will be seen that the induc-
referring to the accompanying drawings, in | tion in b is about twice as high as in . In
which— | other words, b is saturated, whereas « is far

40  Iigure 1 illustrates in side elevational view | below saturation and capable of Inereasing 9o
a well-known form of compound-wound four- | the induction under its pole-face as the mag-
pole dynamo-electric machine embodying my | netizing force from the compound winding
improvement in the structure of the field pole- | increases with the load.
pieces. Iig. 2 is an end view of one of the | At full load the magnetizing foree upon the

45 field-magnetcoilsand myimproved field-mag- | magnetic civeuit through « is as follows: 05

of 6. The sum of these forces is such that roo

50 and dotted lines at the top of said figure.
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the induction under the pole-face of ¢ Ias in-
creased by a predetermined amount. (Sec
Fig. 3.)

The magnetizing forces acting upon the
magnetic cireult Lhmunh b at full load are as
follows: shuntampere-turns -} seriesampere-
turng on the field-coils — armature ampere-
turns hbetween the double angle of lead -} the
armature ampere-turns that lie under the
pole-face of the part . The sum of these mag-
netic forces, although considerably ﬂtemer
than those acting upon the circuit ﬂnouﬁh
the part a, are unable to materi ally increase
the induction from the pole-face of the part
D on account of the high saturation of said
partandits extended pol.;u* projection p. lhe
inductive effect across the atr- gap 1S repre-
sented diagrammatically in Fig. 3 by the
heavy line A A A at no load and t-he heavy
line A" A" A" at fall load. 'The fine line I I3
B represents diagrammatically the cross-mag-
netizing effect of the armature, and the dot-
ted line A® A* A® parallel therewith, the re-
sultant inductive effect across the aiv-gap at
full load of a machine which is provided with
solid pole-pieces of well-known form. 'This
method of representing the inductive effects
of the field-magnets diagrammatically by an
irregular line A A A and the cross-magnet-
izing effects of the-armature by a fine diago-
nal line B B and the resultant effect thercof
by a dotted parallel diagonal line A* A~ A* is
fully explained in V olume 2 of Practical Elec-
trical Engimeering, a publication published
by Biges & Co., of Nos. 139 and 140 >Salis-
bury Court, Fleet Street, K. C., London, Kng-
land, and edited by Gisbert IXinapp and other
well-Enown electrical engineers, and refer-
ence is had to chapter XI, pp. 72 to 81, of
said publication for the full explanation
thereof. '

The effect of my peculiar form of neld-
magnet pole with the polar projection p 1s
illnstrated upon this diagram by the fuall 1r-
regular line A" A" A’ thereby showing that
the magnetic fringe 01* line of ommub%tmn
between no load A A A andfull load A’ A’ A’
varies but little. In other words, this dia-
oram shows that with a field-magnet pole of
well-known solid form of construction the
magnebic fringe or line of commutation shifts
between no load and full load to such an ex-

tentthatashiftingof the commutator-brushes
is required, whll@ with my improvement this
shifting of the line of commutation or mag-
netic inmga, 18 searcely appreciable, the mag-
netic effeet of the pelar projection p being
sach that the brushes may be allowed to re-
main constantly in one position for all loads.

If it should be required to run the gener-
ator in the opposite direction, 1t would of
course 1n that event be necessary to reverse
the direction of the field cores or poles.

i do not limit myself to the special struc-

- 571,310

tural arrangement herein shown and de-
seribed for effectmﬂ the result sought, as I
believe it is br OLLdly' new with me o increase
the magnetic effect of a dynamo-clectric ma-
chine in that portion of the magnetic field

wherein the brushes are located by increasing
the magnetic reluctance of the ficld-cores or

pole-pieces thereof inthe direction of rotation
of the armature or rotary part in proportion
to the work which the machine 1s called upon
to perform and without the use of auxiliary
coils and to utilize this elfect [or the preven-
tion of sparking atthe brushes, and my claims
hereinafter made arve therefore to be construed
as of the most generic nature.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters f2at-
enl of the United States, 15—

1. A dynamo-electric machine having 1ts
field cores or poles arranged with saturated
and unsaturated portions as and for the pur-
pose described.

2. Adynamo-electric machine having field-
magnet cores or pole-pieces so divided and ar-
ranged that there is an inerease i the mag-
netic reluctance in the direction of rotation
of the armature or rotary part.

3. Adynamo-clectric machine having field-
magnet cores and pole-pieces so divided and
arranged that the magnetic reluctance 1s
caused to incerease in the dirvection of rotation
of Lhe armabure or rotary part.

4. Mecans for preventing the shifting of the
magnetic field with increasing load in a dy-
namo-clectric machine, consisting of field-
cores or pole-picces having low nmgnetw 1'C-
luetance on the side where commutation talkes
place and high magnetic reluctance on the
opposite side “of the pole while tiiec armature
or rotary part rotates from the pole of low
magnetic reluctance toward the pole of high
magnetic reluctance.

5. In a dynamo-electric machine a field-
magnet coil surrounding a field-magnet pole
which is divided into two parts separated by
an air-space, one of said parts having an
inner field-pole surface of greater area than
the other.

6. In a dynamo-electric machine a ficld-
magned 0011 surroundinge two ficld-magnet
poles separated from cach other by an inter-
vening air-space, one or satd field -magnet
poles having a wedge-shaped pole-piece, the
inner face of which 1s of greater area than
the inner face of the other pole-prece, sub-
stantially as described.

In testimony whereof I have hereunto sub-
seribed my name this 5th day of Cetober,
1543,

ROBERT LUNDELL.

Withesses:
C. J. KINTNER,
M. AL ROBINSON,
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