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To all whom it may concermn:

UNITED STATES

PATENT OFFICE.

HAROLD P. BROWN, OF NEW YORK, N. Y., ASSIGNOR TO THE EDISON
GENERAL ELECTRIC COMPANY, OF SAME PLACE.

ELECTRIC MOTOR.

SPECIFICATION forming part of Letters Patent No. 518,561, dated April 17, 1894.
Application filed Jannary 26, 1893, Serial No. 459,822, (No model.)

Be it known that I, HAROLD P. BROWN, a
citizen of the United States, residing in New
York, in the county of New York and State
of New York,haveinvented a new and useful
Improvement in Electric Motors or Machines,
of which the following is a specification.

My invention relates to improvements in
electric motors or other electric machines. |

My invention consists, first,in the means I
employ for varying the strength of the field
magnets, and at the same time maintaining |
thediametrically opposite poles of equal force.

It farther consistsinthe novel construction
herein shown and described, of the frame of
a four-pole motor, the same being made in two
parts and split at the neutral pomts 50 as to
malintain an unbroken magnetic circuit in the
two adjoining quadrants

It further consistsin a pole-piece composed

of a supplemental removable collarsurround-
ing the central core, thus permitting the coil,
ready wound, to be slipped on the central
core,and a supplemental coil to be wound on
the removable collar before it is applied to
the core, and at the same time securing an
unbroken magnetic circuit.

It further consists inthe tongueand groove
construction of the field magnet frame of the |
motor which serves to relieve the bolts from
shearing sfrains.

It further consists in armature end plates
made of magnetic metal, and having project-
ing teeth eonnectmw with the splder

It further consists in the means for secur-
ing theend-plates of the armature together by
bolts insulated with tubes of asbestus paper |
or mica,'and with end washers of similar ma-
terial.

It farther consists of an armature, the core
of which is composed of thin, soft iron rings
with asbestusormica imulation plates placed
at intervals, or between some of the rings but
not; between others.

It further consists in an armature, the core |

black iron sheets, the oxide or black coating
on the surface of the sheets serving to par-
tially insulate the individual rings from each

other owing to the electric 1esmtanee oﬁered
by such eoatmﬂ* |

] | It further consists in connection with a

four-pole field magnet of a two-parallel con-

nected armature having an even number of 55

coils, and the system or method of connect-
ing the coils of the armature.

It further consists in the means for secur-

ing the armature on thespiders by peripheral

keys between the teeth of the armature end- 6o

plates, and in the center of or opposite to the
arms of the spider.

It further consists in the novel eonstrue-
tion of parts and devices and in the novel com-

binations of parts and devices herein shown

and described, and more partlcularly pointed
out in the claims.

In the acecmpanying dmwmn‘s, whwh form
a part of this specification, and in which simi-
lar letters and numerals.of reference indicate
like parts throughout all the views, Figure1is

aplan view of a motor or electric machine em-
Fig. 2 isan end view.

bodying my invention.
Fig. 3 is a detail sectlonal view of the field
mawnet frame and pole pieces. Fig. 4 is a
veltmal section taken on line 4 4 of Fig. 3.
Fig. 5 1s a detall view of one half the frame.
Fig. 6 is a detail sectional view of the arma-
ture. I'ig. 7 is a cross sectional view of the

1 armature showing the same partly in eleva-

tion. Fig. 81s an enlarged detail sectional
view of the armature coil winding and the
means of clamping same in pOSItIOI] Fig. 9

1s an enlarged viewshowing the eommutator
and brushes Figs. 10 and 11 are detail views
of the brush holder. Fig. 12 is a diagram
view showing the system of armature connec-
tion. IFig. 1818 a diagram view showing the
switch connection for varying the strength of
the series field and maintaining the opposite
polesof equalforce. FKig.14is a detail radial
sectional view showmﬂ‘the manner of keying
the armature to the end plates.

In the drawings A represents the frame of
the motor, Whlch has four polesaa and a’ o/,
and is madein two parts,the same being split
at the neutral points a* a® 80 as to maintain
an unbroken magnetic circuit in the two ad-
jolning quadmnts 'The two parts A A of the
frame are secured together by bolts a? pass-
ing through ears or lufrs a* on each of the ad-
joining halves, and the meeting faces of the
two parts A A at a? are furnished with coun-
tering grooves and shoulders or rabbets af ¢f
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so as to leave the bolts ¢® free from any shear-
Ing strain. The two similar polesa a consist
of a centralintegral core upon which the field
magnet coil B may be slipped after it has
been wound intoa coil or onto a spool or shell.
The two poles ¢ a are also provided with a
removable pole piece or collar ¢’ adapted to
fit on the central core and be secured thereon
after the field magnet coil B” has been placed
thereon. The core of the pole ¢ hasa shoul-
der a® to receive the collar o', and the col-
lar is secured in place by bolts a¢’. By thus

making the pole in part of a central inte- |

gral core and 1n part of a removable collar
fitting thereon, the coil B may be applied

ready wound to the pole piece, and the coil

B’ may likewise of course be conveniently
wound upon the remevable collar portion ¢
of the pole before it 1s attached to the core
of the pole. The following advantages are
secured by this construction: The magnetic
circuitsintheframeare maintained unbroken
between a a and ¢’ a’, the pole piece or col-
lar o serves merely to properly distribute
the magnetic lines of force through the ar-
mature; no magnetic circuit is made to de-
pend on the tightness of a bolt; the bolts ¢8
and the collar bolts «’ are relieved of all
shearing strain; the mechanical work in
making the iront portion of the frame A is
reduced to merely centering it in a vertical
position on & vertical boring mill and in one
operation cutting the faces of the meeting

surfaces a® a’ and the surfaces of o and aS;

the same is done with the other portion, and
a fit 1s thus insured between the two parts
the frame and their coils B and B’ and
their pole pieces ¢'; the frame is then bolted
together and placed on a horizontal boring
mill and with one setting on same, the bear-
ings A* A%, C' €7 and the salient faces of the
poles a ¢ o’ &” are bored. The only planing
necessary 1s the small amount on the bear-
ings, caps and brush holder brackets. " The
construction 1s, therefore, much stronger,
better and cheaper than the ordinary form
in which the frame is planed to receive the
separable core a and its pole piece ¢, (which
are cast in one plece, planed, turned and
bolted on, thereby introducing a breakin the
magnetic circuit,) and in which the meeting
faces ¢° are planed without grooves or rab-
bets, 8o that any slackening or partial shear-
ing of the bolts ¢’ will ruin the armature.
The pole piece or frame A A is furnished
with integral brackets A" A’ to receive and
support the bearing C’ of the armature shaft
C, the bearings or boxes C’ being secured in
place by a cap A® attached by a bolt A3 to
the bracket A’. As the electric machine or
motor, which is 1llustrated in the drawings,
is one speclally designed for use upon a rail-
way car, the frame A is further provided
with bearings A* for the car axle.

The field magnet coils B B’ of the motor
are, in part, connected as a series, and in part
as a shunt field. o

ten or more spring connections.
plish this result a single movable switeh arm

518,561

To vary the strength of the series field and

af the same time maintain the four magnetic
circuits of equal strength, I employ a system

of switch connection which is clearly illus-
trated in the diagram view [fig. 13, by which
the total current divides between a fraction
of the coil on one pole piece, and the remain-
der of the coil on that pole piece (lowing in
the opposite direction) plus all the coil onthe
opposite pole piece, inversely in proportion
to the resistance, thus maintaining equal the
magnetie strength of the two poles a «.
this means the larger portion of the eurrent
1s given a path of less and less resistance the

more the force of the magnet is weakened,
‘thus = materially preventing

_ - unnecessary
waste of current or power. This ordinarily
requires a complieated cylinder switeh with

or contact piece Ii is moved into connection
with a series of contact pieces I’ E? K* B+
which are connected to different parts or sec-

tions 0, b, U, &e., of the ccil B on one of the

Lwo opposite poles,and the two opposite coils
B B are connected together by a wire b® b3
wiiich leads to the first contact piece B.” The
several contact pieces B’ K2 &e., are connected

to the different portionsof the coil B by wires

or connections 0% 0° 0% DBy this system it
will beobserved that when theswiteh E makes

To accom-
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connection with the first contact piece B/, the

whole current will divide equally between the

coils BB B on the two opposite poles: and that

when the switch E is in eontact with one of

the switch points E* E2 E!the greater portion

of the current will flow through the fraction
of the left hand coil and the lesser fraction of
the current will low backward through the
other portion of the coil of such magnet and

thence through the wires b b forward through
all the coil B of the right hand pole. Forex-
ample, suppose the points of connection, b,
b’, b°, divide the left hand coil B into fourths,

and the switch E is on the contact piece E=.
The total amount of coil B B on the two op-
posite poles will thus be eight-eights and the
carrent willof course dividein the proportion
of five to three, five-eighths of the current
flowing forward through three-eighths of the
coil on theleft hand pole and th ree-elghths of
the current flowing backward the remaining
one-eighth coil on this left hand pole, and
thence forward through the four-eighths coil
ontheright hand pole. The magnetie force of
the right hand pole will thus be represented
by three-eighths times four-eighths, or twelve
sixty-fourths, while that on the left hand pole
will be represented by five-eighths times
three-eighths, minus three-eighths times one-
eighth, which equals twelve sixty-fourths, the
same as that of the right hand pole. The

same equality will be preserved at any other

point of division. This malkes a very simple

system of switch connection for varying the

strength of the field magnets and maintaining
the two opposite poles of equal strength and
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also results in a material saving of currentor |

power, especially when the normal forece of
the magnet is greatly weakened, because the
chief portion of the current has a path of very
low resistance, while the path of the smaller
fraction of the current is always less than
that of the sum of the two coils B B’. The

coils B B’ are formed of flat metal tape, the

individual turns 0" being insulated from each
other by interposed insulating tape b® made

preferably of asbestus paper coated or im-

pregnated with burned or partly carbonized
shellac, or other water proof substance.

The armature D has a core consisting of a |

series of separate annular disks d preferably
made of soft black sheet iron, so that the ox-
ide or black coating on the surface of the iron
disks or sheets will serve, to a greater or less
extent, to insulate or segregate electrically
the separate disks from each other, while at
the same time the disks are clamped closely
and rigidly together. The oxide or black
coating of the surface of the sheets possesses
an appreciable electric resistance. At inter-
vals between the series of thin flat core plates
d I place insulating disks or rings d? prefer-
ably made of mica or asbestus. I find that

ordinarily about six of these insulating disks

d? in connection with the black iron disks d
will be sufficient to employ for an ordinary
sized motor. 'This materially economizes
space and increases the power of the motor
for a given size as very little space in the ag-
oregate 18 taken up by the few insulating
plates d employed. Where, as frequently has
been done heretotfore, paper insulating disks
have been inserted alternately with the core
disks, a material portion of the space is thus
occupied by the insulating disks, thus mate-
rially increasing the size of the armature.
The series of core disks d and insulating disks
d? are clamped between a pair of end-plates
d* d* made of magnetic metal, preferably of
iron or steel, and having on their outer faces
projecting teeth d° which conneect with the
spiders D’ D’ which are secured to the arma-
ture shaft C. The armature end-plates d*are
secured together by clamp bolts d°® which are
insulated fromthecoreringdand from theend
platesd*byatube of asbestus paper or mica d’,
and washers d®of similar material. The arma-
ture end-plates d* have countersinks ® to re-
ceive the head and nut of the clamp bolt db.

The spiders D’ have grooves or notches d'° to
receive the teeth or projections d° on the end

plates d*. The spiders D’ D’ are secured or
end plates are also secured in place on the spi-
ders D’ D’ by peripheral keys d"® which extend
between the teeth of the armature end plates,
and in or near the center of ‘the arms of the
spiders. 'The peripheral.-keys d"? extend ra-
dially into the armature between the spiders
and the armature end plates,the same fitting
partially insuitable grooves cutin the spiders,
and partially in the spaces between the teeth

together when the shaft rotates.

- d*, the base plane of said teeth is

The armature |

will thus effectually prevent any radial move-
ment of the armature end platesin respect to

the spiders. After the armature spiders D’ 7o

have been completed and fitted to the arma-
ture body and the shaft, they are taken apart
and a groove say a quarter of an inch deep is
cut in the inside of the center of each spider
arm starting at the inner edge of d'® and run-
ning down say two inches, or a little more

‘than the length of the projecting armature
These grooves are cutb with an end

teeth dP.

milling tool preferably. Into these grooves

are fitted the keys d** which are of the same

length and width as the grooves but are of
doubple the thickness, so that say one quarter
of an inch of their thickness fits into the
groove and another quarter projects beyond
the groove. This projection, when the arma-
ture is again assembled, fits between two of
the projecting teeth d’ of the armature and
thus causes the armature and spiders to turn
8.  T'his con-
struction and assembling renders it impossi-
ble for the key d'* to get loose, and as there
are ten of them and they are near the periph-
ery their section may be small.

In order to prevent the generation of waste-
ful carrents in the teeth d® of the end plates
placed in
or outside of the outer plane of the pole
pieces a’. It is true that some wasteful cur-
reuts are generated in the solid portion of
the end plates d* inside of said planes, but as
the teeth afford means of dissipating the heat
thus generated and as the spiders in contact
with the teeth materially aid in such dissi-
pation, this disadvantage is not serious. It
is more than offset by the advantages of this
construction of armature which are as fol-
lows: . Only magnetic metal is inclosed by
the armature conductors, instead of wasting
a portion by inclosing a bronze spider ring:;

the armature is wound before the spiders are 1

attached, thus leaving ample room for doing
the work and inspecting the insulation in-
stead of crowding the same between spider
arms; ampie room is left for insulation be-
tween the coils on the inside of the arma-
ture, and the coils are radial instead of be-
ing crowded and distorted out of radial lines
in order to make room for the spider arms;
ample space is left between the spider and
the coils, which aids in insulation of the coils
and allows space for ventilation, as a current
of alr 1s by the motion of the armature,
drawn In between the arms of -the back - spi-
der and forced out at the periphery through

| the Interstices between the coils and the spi-

der rings.

The spiders D’ are provided with pockets
D? cored out therein at the time they are cast.
These pockets are for use in balancing the
armature when it is completed, by filling one
or more of the pockets to a greater or less ex-
tent with lead or other metal, as may be nec-

essary.
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ing made preferably of flat metal tape with ] numbered in two series from 1 to 12 consecu-

interposed insulating tape of asbestus paper.
The coils D? are wound around the ends of
the clamp bolts d® and cover the heads of the

same, thus enabling the coils to be placed |

close together without any intervening space
between the clamp bolts. The armature pref-
erably has about sixty coils, though the num-
ber may be of course varied. In thediagram
view, I'ig. 12, showing the armature counec-
tion, for convenience however only twelve
colls are shown. |

I is the commutator secured to the shaft C
by a hub or sleeve IV, having undercut or
dovetail projections f which engage dovetail
projections f” on the segmental commutator
ring;
f*attached by screws f2tothe sleeve F/. The
commutator ring F and the hub F’ are insu-
lated from each other by interposed insula-
tion f-. |

In the ordinary type of four pole motor the
inner and outer terminals of contiguous coils
are connected together and to one commuta-
tor segment, so there are as many segments
as there are colls. Four brushes are used at
quadrants of the commutator; or the opposite
commutator segments are connected together
and two brushes used on adjoining quadrants.
In either case there are four paths in paral-
lelthroughwhich thecurrentmayflowthrough
the armatures. If,asoccasionallyoccurs,the
armature through wear or jarring drops be-
low the absolute center of the bore of the pole
pieces, the conductors on the twolower quar-
ters of the armature will cut more magnetic
lines of force than those on the upper quar-
ters. Thercfore the electro-motive force or

- counter-electro-motive force will not be equal

40

45

55

60

in the upper and lower halves of the arma-
ture and a serious loss of efficiency will re-
sult. To avoid this, armatures of this type

have been connected so that but two paths |

are presented and so that the diametrically
opposite coils are in series. Buttheordinary
method of accomplishing this is to have an

odd number of coils and double the num-

ber of commutator segments. It is obvious

that this method makes the two paths always

unequal and isnot as good asthe other method
when the armature is in the center. In my
method I avoid both difficulties by making
the paths always equal in resistance and in

electro-motive force or counter-electro-mo-

tive force. The commutator is cross con-
nected and has twice as many segments f° as

there are coils D® on the armature; and there

are an even number of coils and an even num-
ber of segments. The armature is connected
so as fo form but two parallel paths for a four
pole motor, each path having an even num-
ber of coils, the diametrically opposite coils
being connected togetherinseries asisclearly
shown in the diagram view, Fig. 12. In this
view the twelve coils shown are numbered
in two series from 1 to 12 consecutively, and

the twenty four commutator segments are

it 1s secured in place by a clamp ring |

tively and from 1” to 12’ consecutively, so that.
the two corresponding numbers, as for exam-

ple 3, 3’, come diametrically opposite each
other., To each of the commutator segments
/* is connected one of the two terminals of one
of -‘the coils D% The coils and commutator
segments which are connected together, are

70

75

marked with corresponding numbers with the

exception of the twosegments1and 1. One of
these, marked 1, is connected to the terminals
J° f°of the first and last coils, the same being

| contiguous and marked 1 and 12 respectively;

the other segment marked 1’ isnot connected
to the terminals of any coil, excepting of
course through its diametrically opposite seg-
ment marked 1. By this system of connec-
tion it will thus be seen that each segment of

the commutator has connection with two coils.

The segments 1 and 1’ being eqnnected with

| the coils 1 and 12, and for example the seg-

ments 11, 11’ being connected with the coils
marked 11 and 6, and so on. The ingoing

terminals leading from the commutator seg-

ments are marked f7, while the wires connect-
ing the diametrically opposite segments are
marked f°. Examination will show that this
form of connection issymmetrical forit makes
no magnetic or electrical difference whether
the current, after passing through the upper

coil 12 and the lower coil 6,is next led to the

adjoining coil 5 on the bottom and then to
the diametrically opposite coil 11, on the top,
or whether it is first led to the coil 11 on the
top and then to the coil 5 on the bottom.
Through two quarters of the revolution the
adjoining coil is first put in; through the
other two quarters the coil opposite the ad-
joining one is first put in.

H. H are the commutator brushes. The
brushes II are held radially to the commuta-
tor by the pivoted brush holder H’. This

brush holder is pivoted to the frams at %

and has a gravity counterbalance arm FI? so
as to prevent the brush from jarring from
the commutator when the car to which the
motor 1s applied is passing over crossings
or switches; or when, from other causes, the
motor may be subjected to jarring motion.
The counterbalance arm I? is made hollow
so that it may be filled to a greater or less
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extent with lead or other metal as required

to counterbalance the brush and brush holder
arm and thus cause the brush and holder
to besupported at or near their center of grav-
ity. The brush H is mechanically clamped

~to the brush holder H’ by a clamp H?, oper-

ated by a toggle arm or lever H* which is

pivoted at /2" to the holder H’, and at A2 to

the clamp H° As the bearing face of the
clamp II° against the brush H and the pivots

R/ h* are arranged so as to make a very obtuse

angle or approximate straight line, the lever

H* acts in the nature of a toggle and givesa

I12C

1‘25_

130

more powerful, firm and secure clamping ac-

tion on the brush., The toggle lever H* itself
is also operated and held firm set bya screw
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- Hthreaded in an arm Hﬂ which is secured to
- the brush holder arm H' byapin #%. The set
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screw H° is locked against turning by a spring
h*attached to the arm Hand which fitsagainst
the_head h*of the serew HS, H is the tension
spring attached at one end to the brush holder
arm H’ and at its other end to an eye bolt A
secured to and projecting from the pivot pin
or shaft » of the brush holder H’. The ten-
sion spring H? is furnished with an insulated
bushing A7 at its point of attachment with
the eye bolt A% or at its point of attachment
with the brush holder H’, one or both, in or-
der to prevent the current from passing
through the spring and thus destroying or
varylng the tension or elasticity thereof.
This frequently oceurs with ordinary motors
and causes serious trouble and injury. This
insulated spring may, of course, be used on
any brush holder. The eye bolt h° projects
through a slot or opening 7A%in the brush
holder H" and it thus serves not only as a

‘point of attachment to tension spring H”, but

also to hold the brush holder longitudinally
in place on its pivot or shaft %, and also as a
stop or limit to theradial motion of the brush
holder H’ on its shaft 7.
or cable electrical connection between the
brush holder H’ and its pivot orshaft 4. By
this means the resistance between the piv-
oted brush holderand its shaft % is materially
lessened theelectrical connection being much
more perfect, especially where the fit between
the brush holder and its pivot becomes a lit-
tle loose or imperfect from wear or other
cause. By compregsing the carbon brush
with the toggle lever, not only is the contact
resistance reduced between the holder and
the brush but the resistance of the brush is
also reduced. In order to hold the ceils of
the armature firmly in place without the or-

dinary band wires I cut, asshown in Fig. 8, a |

slight groove » near the top of each armature
tooth. After thecoil hasbeen completed and
its top insulation strips S S’ have been putin
place, I insert a short piece or clamp of sheet
metal 7, bent into the are of a circle and with
beveled edges, into the slot. By then ham-
mering or pressing the rounded portion of the
piece 7, 1t is straightened out until it wedges
itself into the grooves r r on each side of the
slot, thereby firmly securing the e¢oil into
place. It will be noticed the entire face of
the slot has been left open so that the arma-
ture coilcan be wound in place without twist-
ing 1t. If desired the
from the edge of the armature.

The supplemental field magnet coils B’ may
represent the shunt field coils; in which case
they are connected in the ordinary manner
of shunt field coils to the armature terminals.
As the mannerof connecting shunt field coils
18 familiar to those skilled in the art and as
my invention does not relate thereto I have
not shown this connection in the drawings.

If the motor has series field coils alone the ! thin soft iron rings, in ecombination with in-

plate { can be slid in

|

H?ig a flexible wire |

supplemental eoils B’ may represent part of
the series field.

I claim—

1. In a four pole electric machine or motor,
the system or means of varying or changing
the strength of the field magnets consisting
in connecting two field coilsin parallel tothe
first of a series of switch contact pieces, the
other of said series being connected to dif-

ferent portions of one of said coils, so that

when the strength of the magnets is to bere-
duced, the current may divide differentially
in one coil, a portion of the current flowing
backward in said coil in order to reach the
other coil, thus keeping the magneticstrength
of the two coils equal, substantially as speci-
fied.

2. In an electric machine or motor, the sys-

tem or means for varying or changing the

strength of the field magnets, consisting in a
switch having a series of contact pieces con-
nected at or to different portions of the coil
on one of the two opposite poles, and one con-
tact piece connected to both of the two oppo-
site coils, so that the current may divide,
when the strength of the magnet is to be
weakened, between a fraction of the coil on
one pole and the remainder of the coil on

that pole (flowing in the opposite direction)

plus the coil on the opposite pole, thus main-
taining the opposite poles of equal intensity,
substantially as specified. |

3. In an electriec machine or motor, the field
magnet frame made in two parts A A, the
meeting faces of which are provided with in-
terfitting tongues and grooves to relieve the
clamp bolts from shearing strains, in combi-
nation with the elamp bolf for securing the
two parts together, and extending longitudi-

nally from one part tothe other substantially

as specified. -'

4. In an electric machine or motor, a pole
piece composed in partof a central core a in-
tegral with the frame A and in part of asup-
plemental removable collar surrounding the
central core, thus properly distributing the
lines of force and permiftting the coil ready
wound to be slipped on the central core por-

tion of the pole, and a supplemental coil to

be ready wound on the removable collar por-
tion of the pole before it is applied to the
core portion, substantially as specified.
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5. In an electric machine or motor, a pole

piece composed in part of a central integral
core and in part of asupplemental removable
collar surrounding the central core, thus per-
mitting the coil ready wound to be slipped on

‘the central core portion of the pole, and a sup-

plemental ¢oil to be ready wound on the re-
movable collar portion of the pole before it is

applied to the core portion, in combination

with a removablecoil B and a removable sup-
plemental coil B’, substantially as specified.

6. In an electric machine or motor, the ar-
mature having a core composed of aseries of
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sulating plates or rings placed at intervalsor | ing or holding the clamp to grip the brush,

between some of the iron rings, but not be-
tween others, substantially as specified.

7. In an electric machine or motor, the ar-
mature having a core composed of a series of
thinsoftiron rings,in combination with asbes-
tus or mica insulation plates or rings placed
at Intervals or between some of the rings
but not between others, substantiall y as specl-
fled. -

3. In an electric machine or motor, the ar-
mature having a core composed of a series of
thin soft iron rings, in combination with in-
sulating plates or rings placed at intervals or
between some of the iron rings but not be-
tween others, said soft iron rings having an
oxide or black coating on the surface there-
of to partially insulate the individual rings
from each other by the electric resistance of-
;fielgad by such coating substantially as speci-

ed.,

9. In an electric machine or motor an ar-

mature having a core composed of a series of .

thin rings made of black iron sheets, the oxide
or black coating on the surface of the sheets
serving to partially insulate the individual
rings from each other, substantially as speci-
fied.

10. In an electric machine or motor having
a four pole field magnet, a two parallel con-
nected armature having an even number of
coils, in combination with a commutator hav-
ing double the number of segmentsthatthere
are colls on the armature, the opposite seg-
ments of the commutator being electrically
connected together,and one terminal of each
coil being connected to one of the segments,
with the exception of two opposite segments
marked 1 17, with one of which two coil ter-
minals are connected, and with the other of
which, 17, no terminals are connected exeept-
ing through its opposite fellow segment, 1,
substantially as specified.

11. In an electric machine or motor, the
combination of the armature core and its

colls with the armature end-plates provided |

with projecting teeth, and the spiders having
a projecting rim,shoulders or notches engag-
ing said teeth, and peripheral keys for secur-
ing the armature on the spiders, said keys
being inserted between theteeth of the arma-
ture end plates, substantially as specified.
12. In an electrie machine or motor the ar-
mature in combination with the spider to
which 1t is secured, said spider having a pro-
jecting rim to engage said armature and pro-
vided with pocketscored therein, and adapted
to recelve metal or other weight for balane-
ing the armature, substantially as specified.
13. In an electric machine or motor, the
combination with the commutator, of a piv-
oted brush holder furnished with a clamp for
holding the brush, said clamp being arranged
to hoid the brush radially to the commutator,

518,561

substantially as specified.

14, In an electric machine or motor, the
combination with the commutator of a piv-
oted brush holder furnished with a counter-

balance arm, so that said brush andits holder

may be supported at or near the center of
gravity, substantially as specified.

- 15. In an electric machine or motor, the
combination of a commutator with a brush
holder farnished with a clamp for gripping
the brush and a toggle armor lever for oper-
ating and holding said clamp, substantially
as specified.

16. In an eleciric machine or motor, the
combination of a commutator with a brush
holder furnished with a clamp for gripping
the brush, and a toggle arm orlever for oper-
ating and holding said clamp, and a screw for
operating and holding said toggle arm or le-
ver 1n position, substantially as specified.

17. In an electric machine or motor, the
combination of the commutator with a brush
holder furnished with a clamp for gripping
the brush, and a toggle arm or lever for oper-
ating and holding said clamp, a serew for op-
erating andholding said togglearmorleverin
position, and a deviece for locking said screw
irom turning, substantially as specified.

18. In an electric machine or motor the
combination of a brash holder and its sup-
port, with a tension spring for holding the
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brush against the commutator, and an insu-

lating bushing for said spring to prevent the

cuarrent passing through the same and thus
destroying the elasticity of the spring, sub-
stantially as specified.

19. The combination of a pivoted brush
holder, with its shaft or pivot A, a bolt or pin
projecting therefrom through an opening in

the brush holder, the tension spring attached

to said bolt atone end and to the brush holder
at the other, said bolt or pin serving also as
a stop to limit the radial movement of the
brush holder on ifts pivot or shaft, substan-
tially as specified.

20. In an electric machine or motor, a piv-
oted brush holder furnished with a hollow
counterbalance arm adapted to receive a
counterbalance weight,substantially asspeci-
fied. |

21. In a dynamo-electric machine or motor,
a pivoted brush holder, a carbon brush and
a clamp for exerting pressure on said brush
for the purpose of reducing its resistance and
the contact resistance between said brush
and said holder, substantially as specified.

22. In a dynamo-electric machine or motor,
a pivoted brush holder supported at or near
its center of gravity, substantially as speci-
fied.

HAROLD P. BROWN.
Witnesses:
H. M. MUNDAY,
EDw, 5. EVARTS.

10

1c5

110

115

[2C

125




	Drawings
	Front Page
	Specification
	Claims

