No. 760,408.

NO MODEL,

WITNESSES -

PATENTED MAY 17, 1904,

L. WILSON.
DYNAMO ELECTRIC MACHINE.
APPLICATION TILED JUXNE 1, .1903'

2 SEEETS—SHEET 1.

=
a ——

INVENTOR.

BY

ﬁ{ MW : ' - Leonard Wilson

ATTORNEY.

J




No. 760,408. ~ PATENTED MAY 17, 1904,
L. WILSON. .
DYNAMO ELECTRIC MACHINE,

APPLICATION PILED JUNE 1, 1003,
NO MODEL, ' '

| R | 2 SHEETS—SHEET 3.
M — Y,
| i
| Bt
| N
- R\ '
1 11 ™
T —
—— NN
|
Q| F(L A
)
89
1 | |
X_ - - w
WITNESSES) '

INVENTOR.

WC’(],@/&;L‘,, — ' ' i -~ Leonard Wilson.

lo=Ae S T LA e
| ﬁ.TTORNEY: |

, + THE NORMS PETFRS CO., PROTO-LITHG., WASHINGTON, D. C,




No. 760,408.

UNITED STATES

Patented May 17, 1904.

PaTeENT OFFICE.

LEO\TARD WILSON,

OF PITTSFIELD, MASSACHUSETITS, ASSIGNOR TO

STANLEY ELECTRIC MANUFACTURING COMPANY, OF PITTSFIELD,
MASSA(/HUSETTS A (JORPORATION OF NEW JERSEY.

DYNAMO-ELECTRIC MACHINE.

aPECIFIC ATION iormlng- Ppart of Letters Patent No. 760 408, dated May 17 1904

Application filed June 1 1903 Sﬁlfl&llﬂﬂ 159,687,

(No modsl, )

To all whom it maly concern:

Be 1t known that I, LroxnarD WILSON, a sub-
ject of the King of Enc-'land and a resident of

Pittsfield, Massachuset'ts, have invented cer-
taln new and useful Improvements in Dy-

- namo- -Electric Machines, of Wthh the follow-
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ing is a specification.

"\’Iy invention relates tod Vnamo-electrlc ma-
chines of the direct-current type, and espe-
cially to those designed to operate at a high
speed. In high-speed machines as at present

built great difhculty 1s found in securing |

proper commutation. Since the frequency,

ancl-consequently the inductive effects,are very |

high, the voltages generated in the coils at any
instant on each side of the neutral line are
comparatively high, and if a wide brush is
used, covering Seveml commutator-segments,
and thus short—cwcmtmcr several coils, large
currents will flow, hea,tmﬂ' the coils, commu-
tator, and brush and 1)10(11101]1]0‘ sparking.

This evil 1s Increased by the inequalities in

the voltages in the coils short-circuited by the
brush, which produce an uneven current dis-
tribution through those coils and through the
commutator and brush, and thus augment the
heating and the sparking. Toavoid this dif-
ficulty, it has been customary to use very nar-
row brushes on high-speed machines, cover-

ing only one or two commutator-segments at
a time; but this practice introduces another

difficulty. The time for current reversal in

each coil as it passes the brush is at best of

small duration in high-speed machines, and
the use of a narrow brush reduces this to a
mininum. The time 1s thus much too short
for satisfactory reversal and good commuta-
tion, and this deficiency results in highly-ob-
jectionable sparking. This evil is increased
by the high-current density in commutator
bars and brushes.,whlch is rendered necessary
by the narrow brush and which producesun-
due heating at the brush—contacts

The ob]ect of my invention is to prowdﬂ
structure which shall avoid these evils.

By my invention-a- wide brush may be used
on high-speed machines, thus obtaining low-

current densities and providing ample time

for proper 1*eversal and yet wholly avoiding
local excess or uneven distribution of current.

Referring to the drawings, Figure 1 shows

a side view of a structure embodying my in-
vention, the upper part of the field being
shown 1n cross-section. Iig. 2 shows an end
view of such a structure with one bearing and
the brush-holder removed. Fig. 3 showsapar-
tial development of the winding of such a ma-
chine, and Fig. 4 shows a detail of a modifi-
cation. Fig. 5 is a diagram of connections.
Referring first to Figs. 1 and 2, A repre-
sents the main field-magnet mounted on base
B and carrying the feld-coilsz@. These colls
may be shunt, series, of compound wound, as
in the ordinary dynamo - electric machine.
These coils are shown as shunt-coils in dia-
oram of connections, Fig. 5. C 1s the main
armature, shown as of the usual drum type,
carried on shaft D. Also carried on shaft D
i8 the small auxiliary armature K. 7This ar-
mature may be of any well-known type; but
for convenience of winding I prefer the ring
type. The winding of this armature will be
described later. ¥ is the auxiliary field, car-

rying the field-coils # # and supported from

the main field by brackets & 4. Field F 1s
mounted in brackets o 4 1n a manner similar
to the usual construction for the brush-holder

ring in dynamo-electric machines as ordina-

rlly constructed, so that it may be rotated in

its own plane for purposes that will_be evi-

dent later. Coils .# ¥ are connected in series
with the armature like ordinary series field-
coils, as shown in Fig. 5. ( 1s the brush-
holder ring carrying.the broad brushes g ¢,
bearing on.the commutator H.

Refernno‘ now to Fig. 3, C represents the
main.armature, with some of .the coils ¢ ¢ at
and on.each side of the neutral lines z 2 de-
veloped.. A’ represents-a pole of the main
field. - The winding of coils ¢ ¢ is of a well-
known type and needs no description. ¢ rep-

resents one of the brushes bearing on several

commutator-segments 4 4. I represents the
auxiliary armature between the main arma-
ture -and the commutator.
the coils ¢ ¢ before passing to its commutator-

Each lead from ¢
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segment makes & few turns around the auxil-
1ary armature I, forming the armature-coils
¢ ¢. N represents a pole of the auxiliary
field. The direction of rotation of the arma-
ture 1s shown by the arrow.

The coils ¢ ¢ of the auxiliary armature are
of comparatively high resistance. It is there-
fore obvious that then insertion in the com-
mutator-leads from the main armature will
prevent the flow of heavy currents in the
colls short-circuited by the brush and also
will prevent uneven distribution of current-
flow due to small differences in voltage in the
colls connected to the brush. Thus the ex-
cessive heating and sparking that result from
these two causes in ordinary machines if it is
attempted to use a broad brush are eliminated
from this structure.

‘T'he purposes of the auxiliary field-pole T
are two. In the first place by its use I am
able to compensate for the voltage drop that
would otherwise take place due to the high
resistance of coils ¢ e. By winding the anx-
iliary field with series coils and by keeping
the magnetic density low 1 am able to gen-
erate in the coils ¢ eywhich are in cu*cult—@ e,
connected at any 1—an elec-
tromotive force cqual on all_ loads to the vol-
tage drop In these coils due to their resist-
ance. 1This resistance drop is thus perfectly
compensated for, and the voltage regulation
of the machine 1s in no wise 1mnmred

The second purpose of the a,uxﬂmry field i 15
to assist in the proper reversal of current in
the main armature - coils that are passing
through the neutral space. It will be seenin
Fig. 3 that pole IV 1s slightly in advance of
brush ¢ with respect to the armature. It is

to secure this adjustment that the auxiliary

field is made movable in its supports, as has
been heretofore described, whereby the aux-
iary field may be qd]usted exactly as the
position of the brushes i1s adjusted in ma-
chines as orvdinarily built. The objeet of this
advance is as follows: It will be seen from the
drawings that betore a coil ¢ reaches the brush
g 1t will have passed under the pole F and
will thus have an electromotive force gener-
ated 1n it which will oppose the reactive vol-
tage produced by the flow of current when
1ts .commutator-segment reaches the brush.
After the segment reaches the brush and cur-
rent 18 ﬂowmo through the auxiliary coil pole
B furnishes the necessary electromotive force
to compensate for the resistance drop, as has
been herctotfore described:; but before the coil
leaves the brush it passes out from the influ-
ence of the pole. The coil thus acts as so
much dead resistance, and the currentisshunt-
ed from it through the following coils. Thus
as the coill and its segmant Iezw the brush
there i1s almost no current flowing through
them. There is consequently little current
to break, and the segment leaves the brush
without a spark.

current density is

Fig. 4 shows a modificationin the auxiliary
jeld. In thisarrangement two poles arc used
at each brush instead of one. By this means
the electromotive force in the auxiliary coil

1s reversed before leaving the brush. This
has the advantage that the current flowing
through the segment that is leaving the brush
can be reduced to zero, thus completely de-
stroying the possibility of the smallest spark-
ing. Thisarrangement has the disadvantage,
however, that the perfectly even distribution
of current in the coils under the brush ob-
tained in the arrangement of IFig. 3 is no
longer possible, and the compensation for re-
sistance drop must be obtained by extra
turns on the main ficld; but with the size of
brush made possible by my invention un-
evenness of current distribution is not the se-

rious disadvantage that it 1s with ordinary

structures whele the brush 1s narrow and the
high at best, while the few
turns necessary for compensation may be
placed with equal facility on the main or aux-
iliary field. The choice between one or two
poles per brush for the auxiliary field is there-
fore open to the designer, who may seleet the
arrangement best, smted to meet the particu-
lar condltlonq of operation 1n the machine.
Since the auxiliary coils carr y only a small

portion of the current in the main armature-

coils (one-fifth in the case illustrated in Tig.
3) and carrying it only when passing tho
brush, 1t i1s evident that they may be made of
small cross-section, so thiat the necessary re-
swtfmce can be obtained with little expense

In the winding.

It is obvious that by my invention I avoid
the difficulties of heavy short-circuit cur-

rents and of uneven current distribution, with

consequent excessive heating and sparking,
which are the necessary concomitants of a
broad brush in high-speed machines of or-
dinary structure, while, on the other hand, I
avoid the dl%‘tdvautwes of high-current den-
sities and madoqmte current reversal which
follow the use of a narrow brush.

I do not desire to limit myself to the par-
ticular construction and arrangement of parts
here shown, since changes therein which do
not depart from the spirit of my invention
and which are within the scope of the ap-
pended claims will be obvious to those skilled
in the art.

Having thus fully deseribed my invention,
I elaim as new and desire to protect by Letters
Patent— |

1. In adynamo-clectric machine, armature-
coils, a commutator, leads from said armature-
coils to said commutator, brushes bearing on

said commutator and short-circuiting a plural-
ity of sald armature-coils, resistances inserted
in sald leads, and means for compensating for
the voltage drop in the leads excepting those
leads that are leaving said brushes.

2. In a dynamo-electric machine, main ar-
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mature-coils, a main field, a commutator, leads
from sald main armature-coils to said commu-
tator, brushes bearing on said commutator and
short-circuiting a plurality of said main ar-
mature-coils, auxiliary armature-coils of high
resistance inserted in said leads, and an auxil-
1ary field adapted to compensate for the vol-
tage drop in said auxiliary coils.

3. In a dynamo-electric machine, main ar-
mature-coils, a commutator, leads from said
colls to said commutator brushes bearing on
sald commutator and short—mrcmtmg’ a plu—
rality of said coils, resistances inserted in said
leads and means for compensating for the vol-

tage drop in said resistances.

4. In a dynamo-electric machine, main ar-
mature - coils, commutator - segments, leads
from said coils to said segments, “orushes bear-
ing on sald segments and short-circuiting a

| plurahty of Sald coils, and means adapted to

produce an electromotive forece in said leads
tending to assist the current-flow 1in the leads
whose armature-segments are arriving at the
brushes and to oppose the current-flow in the
leads whose commutator-segments are leaving
the brushes.

5. Inadynamo-electric machine, main com-

3

mutator -colls, commutator _
from said coils to said segments, brushes bear-
ing on sald segments and short-circuiting a

plurality of said coils, resistances inserted in -

sald leads, and means adapted to produce an
electromotive force tending to assist the cur-
rent-flow in the leads whose commutator-seg-
ments are arriving at the brushes. |

6. Inadynamo-electric machine, main com-
mutator - coils, commutator -segments, leads
from said coils to said segments, brushes bear-
Ing on said segments and short-circuiting a
plurality of said coils, auxiliary coils of high
resistance Inserted in said.leads, and a mag-

‘netic field adapted- to produce an electromo-

tive force in said auxiliary coils tending to as-
sist the current-flow in said leads, except in
those of said leads whose commutator-seg-
ments are leaving the brushes and to compen-
sate for the remstance drop of voltage in sa1d
auxiliary coils.

Signed at Pittsfield, Massachusetts, this 261:11
day of May, 1903. -
LEONARD WILSON.
Witnesses:

L. A. HAWKINS,
R. E. HAYNEs.
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