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Lo all whom 1 may concern:

Be 1t known that I, Wixbper Exrwrr,
(GOLDSBOROUGTI, a citizen of the United
States, residing at La TFayette, in the county
of Tippecanoe and State of Indiana, have
mvented certain new and useful Improve-
ments 1 Inductance-Neutralizing = Coil-
Wound Cores and Commutating: Impe-
dance-Coils for Electric Machines; and I do
hereby declare the following to be a full,
clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which 1t appertains to make and use
the same. N

The purpose of the invention is to facili-
tate the act of commutation.

The Invention consists in a novel construe-
tion and combination of coil-wound cores
with the armature of an electric machine
whereby the impedance of the circuit formed
through an armature coil during the time
of commutation is increased without in-
creasing the Inductance of the ecireuits be-
tween brushes through the armature wind-
ings, and in reducing the inductance of the
active portion of an armature coil while it
is short-cirenited during the period of com-
mutation.

As a means of carrying out my invention
I propose to provide short circuited elements
m induetive relation to the armature coils
and the commutation leads. In one form
of my invention there is a single set of these
short cireuited elements in inductive rela-
tion to both the armature coils and the com-
mutation leads. In another form of my in-
vention there are two distinct sets of short
circulted elements, one in inductive rela-
tion to the armature coils and the other in
mductive relation to the commutation leads.

In the accompanying drawings rorming
a part of this specification, and in which
likke letters of reference indicate correspond-
1ng parts, I have illustrated several ways
of carrying my invention into effect, it being
understood that the forms of apparatus
herein shown may be departed from and
still be within the scope of my invention,
and, 1 these drawings, Figure 1 is a view
exhibiting diagrammatically a portion of
an electric machine snpplied with one of my
inductance neutralizing coil-wound cores ;
If1ig. 2 1s a diagrammatic view of an electrio

_machine having my commutating Impedance

colls inserted in the commutator leads of

the armature coils, and having superposed
over these commutating impedance coils at
the points of commutation, my inductance
neutralizing coil-wound cores:; Fig. 3 is a
view exhibiting diagrammatically in side
elevation the arrangement of my commutat-
g impedance coils with reference to my 1n-
ductance mneutralizing coil - wound cores
placed over the said commutating impe-
dance coils at the points of commutation :
I1g 3% is a view exhibiting diagrammatically
m plan the arrangements shown in Fig. 3,
the core of the inductance neutralizing coil-
wound core being indicated in dotted lines.

INg. 4 shows diagrammatically another ar-

angement of commutating impedance coils
with the superposed inductance neutralizing
coll-wound cores; Fig. 4% is a view exhibit.
ing diagrammatically in horizontal section
the same arrangements as are shown in Fig.
4. Fig. 5 shows a diagrammatic view of an
electric commutating machine, in which all
of the commutating impedance coils con-
nected 1n the commutating leads of the
armature coils are wound over a common
core, and in which, at the points of com-

‘mutation, my inductance neutralizing coil-

wound cores are shown in inductive rela-
tion to the commutating impedance coils
Fig. 6 shows the method of acljustment of
the imnductance neutralizing coil-wound cores
when the commutating impedance coils are
given the shape of formed coils and wound
on a slotted core. In this case, the desion
and arrangement of the commutating im-
pedance coils follows the construction com-
mon 1in the building up of formed coil
armature windings; Ifig. 7 shows diagram-
matically an electrie commutating machine
in which two inductance neutralizing coil-
wound cores are used at each point of com-
mutation, one of these inductance neutraliz-
mg coil-wound cores being placed over the
armature 1 inductive relation to the arma-
ture colls betiveen the pole tips in the plane
of commutation, and the other inductance
neutralizing electro-magnet being placed in
mnductive relation at the points of commuta-
tion to the commutating impedance coils
shown connected in the commutator leads

of the armature coils, and wound about a

common core; Kig. 8 shows a diagrammatic
view of an armature core, every other slot
of which contains the conductors of the
armature coils, while the intermediate slots
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contain the conduectors of my commutating
11111)*"*{1.111( corls, while above the teeth of
the satd armature core over the point of
commutation is placed one of my inductance
neutralizing cotl- nmmd cores; Ifig. 9 1s a
dhl“l:lillllldll(‘ view ol an armature that is
provided with a double winding. By this
arcangeent, each lot contains the conduc-

tors of an armature coil as well as the con-
Juctors of one of my commutating 1mpe-

dance coile.  Above the teeth of the armature
core and over the pomt of commutation 1s
<hown one of my Inductance neutr: alizine
coil -wound cores; and FFie. 10 18 & diagram-
matic view of a combination of parts stiilar
to those shown in Fig. 8, except that the
mnductancee antm]uuw coil-wound cores
are made a part of the field ring ol the
(lv(h e 111{1(11111 L as shiown.

m*!mlmﬂ to the drawings and to Fig. 1
thereot, A represents a coil 1111(1@100111&
commitation.  The brush If short- (.,11(,,111&
the coil A2 sinee it bridees over the com-
iilli{utﬂl' havs X, which form the terminals
of the @nid coil A% Over the coill A2 1s
pinced tim core O wound with a short-cir-
cuticd cotl 2 The combination of the cove
(5 and the cotl C? constitutes one of my -
nedance neutralizing coil-wound cores €,
aud the core (F TR C(nunuﬂualh’ e <o
adjusted as to admit of the air-gap I/ be-
fween the ecore CF and the armature core
to bhe made as larvee or as small as may ht-
necessary.,  Lhe presence of the short-cir-
cuited nduaetance neutralizing coll materi-
allv assists the act ()J (*011111111’[&{1011 ot the

o1l A2 inasmuch as, in relation to the coll
42 considered as the primary coil of a trans-
former, the coil CF plavs the part of a short-
civeuited wcondaw coil of the same trans-
former and, accordingly. the inductive re-
action of anv va winble wllen‘t that mav flow
in the coil A2 induces electrie currents in
ihe coil C* which react. and thereby reduce
e offective inductance of the coil A2 The
inductance neuatralizing coil-wound core
mav ineclude one. two, or more armature
(-mla 1t a desion requires 1f.  In the matter

hat follows, avrmature coils ave desionated
by the %\TllllJfﬂH A oand Az A2 1s used to
indicate onh those armature coils that are
undergommg commutation; while A 18 em-
ploved to designate the armature coils in
ceneral.  In hlm manner the commutating
nn]";odanw coils bear the reference letters B
and B2 B being apolied to any one of these
coils. and B 1(=forurm only to those coils
that are withim the 111[111(*1100 of the mduct-
ance neutralizing coils, or that are connected
n the unmnmaim leads of an armature coil
undergoing commmntation.

TLeFel'mnﬂ to Fig. 2, the outer core I,
which is sunnlied with four windings J, con-
stitutes the fleld-magnet system of the mo-
tor; the mner core O carries the armature

e ()
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coils. in the commutator leads of which arve
inserted the commutating impedance colls
B, (" desiegnates and s chows (he position
of my incluctance neutlﬂmnw coll-wound
cores 1 a lagging position, relativ ely to the
cdirection Gt rotation of the {11111111119 AR
the neul_ i plane les midway between the
terminals of the cotls on the feld ring.  The

dotted connection G between one field ter-
minal and one armature terminal mdieates

a4 series connection between the armature
and feld cirenits in the machines shown
this figure.

FFies. 3, 3%, and 4, 47 show 1two arranges-
ments of my commutating impec dance coils
with reterence to my 111(]11((:111(*0 nettraliz-
ing coil-wonnd cores. ("' represents the
core of the inductance neutralizing coil-
wound core and ('* the short- cireuited wind-
ing which surrounds 1t. 1.2 18 the clearvance
oy air-oap space between the core (77 of the
iuﬂndance neutralizing coil-wound core and
the core 12 of the counnu{atnm impedance
cotls.  13% 18 a coil which aununnda one of
lie cores P and one of these is connected 11
serios with the commutator lead of eaeh
counection between the armature coils and
the commutator-bars, as indicated by I n
e, 2.

Rduunn to Tigs. 3, 3%, 4 and 42, 1t will
Le evident ﬂmt Lhe relative arrancement of
the coinmutating impedance coils 132 therein
shown to the mdnct{mu neitralizine cotl-
wouns cores (11, the commmutator bars 1 Al
the brushes If -’md I thuem shown, 15 sueh
that currents delivered from or rec eived by
the armature coils from the brushes so renct
maguetically upon the core €' of the 1n-
(luvhuwe nmtmhmm} coll-wound cores M
as to mduee cnuuﬂe m the coil ("% of the
said  Inductance mneutralizing mﬂ-wun'lm
cores (O'': whieh cnrrents, thus indueced
ﬂw (mh {12, g0 veact Upon the commutatine
1mbedance coils B2 as to neutralize in oreat
measure the inductance of the %ud COM-
tating impedance coils, thereby giving the
commutator leads but a slight nnpethm ¢ 10
the passage of the armature currents.  The
inductance neuntrahizineg coil -wound  core
which has position at C7 is removed to show
the commutating impedance coils.  On the
other hand, the relative position assumed by
the commutat] ng impedance coils B. rel: ative
to the 11](111@1.:111{(3 neutralizing cotl-wound
cores 7 during the pmmd of (011111111{.:111011.
1o anch that the currents which cireulate m
the armature coil, during the time when it i
shiort- (*11*(*111’(@(1 hv the 1)1 nsh I, react mage-
netically in such manner. during their pas-
S Q¢ th()llﬂh the commutating impedance
coils located in the ((}11111111‘(@[01' leads of the
dl(l armature coil under ﬁomn commitation,
as to acd the mduutauﬁe ot Hm two (*fmnml—
tating impedance coils, and place these m-
duchnceg 111 Series 1daimn to the mduetance
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of the coil undergoing commutation. By the
arrangement shown, therefore, the induct-
ance neutralizing coil-wound cores (' are
not effective in diminishing the inductance
commutating impedance coils-in the
leads of the armature coil undergoing com-
mutation as related to the currents which
permeate the short-circuited armature coil.

Lhe arrangement of parts shown in Kigs.
2, 3 and 4 makes it evident that, by my 1n-
vention, commutation of a coil is facilitated
by the automatic introduction into the leads
of the armature coils which are undergoing
commutation, of an inductance so great as
to prevent the development of currents of
any considerable volume in the said coils un.
dergoing commutation.

The reasons why the neutralizing coil-
wound core (' neutralizes the inductance
of the main armature circuit, and not of the
short circuited armature coil, will be made
clear by the following explanation. The
currents that flow from the armature coils
to the commutator to be delivered to the
brushes and returned to the generating cir-
cuit develop magnetic fields in the cores P,
which oppose one another, thereby causing
the flux set up by said current to complete
1ts path through the coil 2 of the core (15,
On the other hand, the currents that circulate
1 an armature coil, when it is short cir-
cutted by a brush bridging its acdjacent com-
nmutator bar terminals, so magnetizes the
cores I’ as to produce magnetic poles in them
that attract one another, and the flux from
these poles finds a return path through the
ends of the core C* without the necessity
ot passing through the coil C*2. In other
words, the current collected by the brushes
flows in the same direction through the coils
B, while the currents that circulate in s
short cirenited armature coil pass through
adjacent sets of the coils B in opposite di-
rections.
rents are 1nduced in the coil (2, whereas, 1n
the =econd case, no currents are induced in
the cotl €. In the first case, the coil (2
exerts a neutralizing effect upon the induct-
ance of the coils B2, while in the second case,
1t does not have this effect. The short-cir-
cutted coils C' perform their function in
neutralizing the impedance of the Impedance
colls when the said impedance coils are per-
meated by commutated currents, on account
of the fact that the induction set up in the
cores of the impedance coils by commutated
currents permeates through from pole to

pole of the cores of the cotls (™, and, there-

by, In passing through these
reactive currents in them which neutralize
the inductance of the impedance coils.
When commutating currents are flowing
through the impedance colls, the flux set up
1 the cores of the impedance coils by the
commutating currents passes up into the pole

coils, develops

In the first case, therefore, cur-

S

!

pieces of the cores (7% hut this flux does not
pass through the cores, and, consequently,
no reactive currents are set up in the short-
circuited coils C'', The flux developed in
the cores of the impedance coils by the com-
mutating currents, accordingly, simply
passes up mto the pole pieces or ends of the
cores O, from the pole of the core of one
1impedance coil to the pole of the core of the
next impedance coil; thereby the return path
of the flux set up by the commutating cur-
rents 1s greatly facilitated, and, therefore,
the inductance of the impedance coils to
commutating currents is actually increased
above 1ts normal value.

As shown, the inductance neutralizing
coil-wound cores embrace but two of tha
commutating impedance coils. They may,
however, embrace a oreater number of these
colls with equal effectivencss. The induct.
ance neutralizing coil-wound cores may be
1 advance of or lagging behind the neutral
plane, 1f conditions so require, instead of
being m direct line with the nentral plane.

In Fig. 5, R indicates the core of the pri-
mary element, J the field coils of said ele-
ment, and N and S the pole pieces. O indi-
cates the armature of the secondary element,
P the impedance coil core of said secondary
element, I the commutator, and F , ' the
brushes resting on said commutator. (1
indicates one of four inductance neutraliz.
ing coil-wound cores, which are placed over
the impedance coils B2 at, the points of com-
mutation and act to neutralize the induet.
ance of the impedance coils B, placed be-
tween the armature coils A and the commu-
tator bars I, to the passage of commutated
currents, without affecting the impedance of
sald coils B with reference to the currents
induced in the coils A during the time the
terminals of the said commufator coils are
short-circuited by the brushes F, I'?, The
inductance neutralizing coil-wound cores qre
represented as being positioned shightly in
advance of mid-position between (he pole
tips, but said electro-magnets may be given
an advance or lag, or be placed immediately
m line with the central points between the
pole tips, and thereby made more effective
In assisting commutation, as the case nay re-
quire. |

In Tig. 6, P indicates the core over which
the impedance coils are wound, C** the core
of the inductance neutralizing coil-wound
core, and C? the short-circuited winding
thereon. In this construction, formed coils
placed in longitudinal slots are employed
D positioning the impedance coils in the
commutator leads.

In Figs. 5 and 6, the arrangement of the
commutating impedance coils and the induct.-
ance neutralizing coil-wound cores in such
as to produce the same results with the same
cfficiency and effect that are produced by
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the combination and arrangement which has
heen shown and discussed 1 Iigs. 2, 3, 5%, 4,
and 42, Q designates any suitable source ot
power.

In Fig. 7, a combination of parts with the
armature of a commutating electric machme
s shown, in which the combined effect of
the parts that have been described in detail,
more particularly in connection with Figs.
{ and 2, is made use of to facilitate and pro-
mote the act of commutation. The commu-
tating impedance coils B are wound over
the slotted core 12, and connected 1m between
the junction points of the armature coils A
(which ave wound over the armature core
() and the commutator bars I8, The m-
dustance neutralizing coils C are so placed
and adjusted as to neutralize the mductance
of the armature coils A during commuta-
tion, while the inductance neutralizing coils
(' are so placed as to neutralize the mduct-
' the commutating impedance coils

ance of
B to the passage of the currents to or from
{he armature coils A and the brushes If.  On
the other hand, the inductance neutralizing
coils ' have no eflect whatever in dimim-
ishing the impedance of the commutating
impedance coils BB in their function of re-
actance coils connected in series with the
local cireuit through the commutating coils
A2 the brushes I¥ and the other clements
linked  therewith, as diagrammatically
showi.

By the arrangement of parts shown m
[Fie) 7, the counter electromotive foree which
would ordinarily be developed in the coil
A? by the current variations taking place
in it during the period of commutation is,
in the present case, largely wiped out by
the presence of the inductance neutralizing
coil O in intimate relation with the said coil
Az and the effectiveness of such portion of
the said counter electromotive force of selt-
induction that still remains, In settimg up
a2 rush of current around through itself, the
commutator bars I8 and the brush I, 1s
creatly diminished by the automatic intro-
Juction of the commutating impedance coils

132 in the cireuit through which the coll A% 1s

short-cireuited by the brushes I,

in Figs 8 and 9, the arrangement of palts
and the combinations there presented provide
for the carrying out of the functions which
lve been secredited to the commutating im-
pedance coils and the inductance neutralizing
coil-wound cores of Ifig. T without the neces-
sitvy of providing an additional cove, over
which to wind the commutating mmpedance
coils, or of bringing into play more than one
inductance neuntralizing coil-wound core at
el point of commutation.  As i the con-
siruetion shown in Fig. 7, the commutating
impedance coils B ave wound over the slotted
core I and connect the junction points of the
armature coils to the commutator segments,

Y

—_— - -——
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Core T also earries the armature coils A, s0
that only one neutralizing magnet C 18 re-
guired in acting upon the inductance ot the
armature coils and impedance commutating
coils at each of the junction points.  In Ifig.
3, the two sets of coils alternate 1 the slots
of core P, an armature coil occupymg one
slot and an impedance commutating coil the
next. The winding in Fig. 9 combines,
therefore, two windings of the type shown
in Ifig. 8, superposed upon one another 11
siiech manner as {o bring the conductors of an
armature coil of one winding in the same slot

with the conductors of a commutating -

pedance coil of the other wmding, the gail
commutating impedance coils connecting in
cach case the junction points of the armature
cotls of their respective windings to commus-
tator bars in such manner that every other
commutator-bar 1s connected i with the
same set of armature and nmpedance cotls.
Accordingly, the brushes must be sutliciently
wide to touch upon at least three commutator
bars. Iigs. 8 and 9 are inserted chiefly to
show the ease with which the system of 1n-
dnetance neutralizing coil-wound cores aud
commutating impedance coils herein de-
scribed can be adjusted to and made an
effective part of various and complex types
of dynamo and motor windings.

As diagrammatically shown in Iig. 9, the
commutating impedance coils 13 so act mag-
netically when they ave permeated with cur-
rents flowing either to or from the armature
coils A and the brushes If as to set up re-
active currents in the short-circuited coil of
the induetance neutralizing coil-wound core
(i, which reactive currents set up in the coil
(! have the effect of neutralizing the mduct-
ance of the coils BB to the passage of current
to or from the armature coils A and the
brush If.  When, on the other hand, we con-
sider the currents which permeate the coil A3
during the time when its texminal bars 1o ave
brideed by the brush If, we find that the coil

90

100

110

A is brought into such induetive relation to -

the inducetance neutralizing coil € as to m-
duce in the said coil C currents which react
magnetically to neutralize the Inductance of
the coil Az Again, the presence of the coil
(' has no effect upon the inductance of the
coils B, considered as acting in series with
the coil A* during the time of its commuta-
tion, all for and on account of reasons that
have been made plain in the foregoing dis-
cussion. The number of coils embraced by
the inductance neutralizing coil-wound core
(' varies under different conditions.

1t must be appavent that, in the figures
herewith presented from 1 te 9, only » small
number of the possible applications of my
“avention have been shown. Where desir-
able, the inductance neutralizing electro-

magnets or coils may be wound on extension

of the pole tips, or may be made to bridge
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the interval between Ppole tips,
corporated with and made to form part of
the field ring when the gaid ring is given the
form common to induction motors. The lat-
ter construction is diagrammatically shown
a part of this specifi-
cation. It will further be seen that My 1n-
vention applies to various types ot electric
machines, among others of iwhich may be
mentioned direct current generators and mo-
tors of all types, and commutating alternat-
g current motors. In the employment of
the expression ¢ commutating machine ” with
reference to my mmvention, 1t is to be under-
stood, therefore, that this term is intended to
mclude all types of commutating machines,
such as direct-current generators, direct cur-
rent motors, alternating eurrent comimutat-
img-motors, and cther electro-magnetic de-
vices In which it is desirable to arbitrarily
change the direction of flow of a current in-
duced in a coil thereof, when such coil bears
a certain pre-determined relation to the other
and related electro-magnetic parts of said
(eviees.

My invention may be arranged in com-
bination with all types of magnetic circuits,
whether they be of the internal multi-polar
type common in direct current machimery, or
the continuous field ring multi-polar type

common 1n alternating current induction
motors.

Although not specified in the drawings
herewith submitted, it is to be understood
that the armatures may be placed in series or
parallel or other common form of connection
with their field cirenits and with the source
of supply of electric energy, whether it be
a direct current or alternating current source.

As explanatory of the terms “ commutated
currents”  and ¢ commutating currents,”
which will be encountered in the fol.
lowing claims, it may be observed that the
tormer are those currents that flow to or
Irom a source of electricity and sets of the
armature colls not undergoing commutation,
while the latter are those currents that cir.
culate locally in an armature coil during the
period of the commutation of said coil

Having thus fully described my invention,
what I claim as new and desire o secure by
Letters-Patent of the United States. is -

L. In an electric machine, the combination
with the field coils and armature colls, of
a commutator, independent iron cores dis-
posed within the influence of the armature
and having short - circuited windings ar-
ranged 1n inductive relation to the arnia-
ture coils so as to reduce the inductance
thereof at commutation, without being Iin
inductive relation to the field coils.

2. In an electric commutating machine,
the combination with a commutator, of in-
duction coils connected in series with the
commutator leads of the armature coils, and

>

or may be in- | short-circuited core-wound coils adapted to

be placed in inductive relation to said 1in-
duction coils.

5. In an armature, the combination with
a commutator, of commutator leads having
self-induction, and independent short-cir-
cutted core-wound coils adapted to Increase
or diminish the self-induction of the said
commutator leads, as set forth.

4. In an electric commutating machine,
the combination with a commutator, of in-
cuction coils connected in series with the
commutator leads of the coils of the arma.
ture of said commutating machine, inde-
pendent short-circuited elements adapted to
be placed in inductive relation to the sa1d
induction coils in series with the commutator
leads, as set forth.

5. The combination with a commutator, of
impedance coils connected in the commu-
tator leads of a commutating machine, and
of iron cores having short-circuited wind.
ings, the said short-circuited windings be-
g adapted to be brought into inductive
relation to said impedance coils, when said
impedance coils are carrying electric cur-
rents, as set forth.

6. The combination with a source of elec.
tric currents, and a circuit from the same,

of a commutating machine, a commutator,

and commutator leads having self-induction,
and of short-circuited elements, said short-
circuited elements being adapted to be
brought into inductive relation to such of
sald commutator leads as complete said cir-
cuit through said commutating machine, as
set forth.

7. The combination of a commutating ma-
chine, a commutator, and 1mpedance coils
connected in commutator leads of said com-

mutating machine and cores having short-

circulted windings, said cores and windings
being adapted to be brought into inductive
relation to said impedance coils when they
form part of the working circuits through
sald commutating machine, as set forth.

8. In a commutating machine, the combi-
nation with a commutator, of armature coils,
and of commutator leads having self-induc-
tion, and of independent short-civeuited coils
adapted to be brought into such relation
with the commutator leads as to diminish
the self-induction of said leads to commu-
tated currents, while not diminishing the
' ' : to commutating-
currents, as set forth. '

9. The combination of an electric cireult,
and of a commutating machine, a commu-
tator, and of impedance coils connected in
series with the commutator leads of the ar.
mature coils of said machine, and of means
tor making the inductance of said 1mpedance
colls ineffective in obstructing the flow of
current from or to the said electric circuit

and sald armature coils when they are not
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conmiutated without reducing the effective-
ness of said indnetance in cutting down the
currents induced in the armature coils when
they are cominutated.

10. In an electric machine, the combina-
tion with a commutator, of armature coils,
and commutation leads having self-induc-
tion, and of means comprising independent
short - circuited clements for changing the
self-induction of the armature coils and the
commutation leads, as set forth.

11. In a commutating machine, the comibi-
nation with a commutator, of armature coils

and commutator leads having self-induction, |

and of independent magnetic elements with
short - circuited coils arranged in inductive

relation to the armature coils, and of other |

independent nmagnetic elements with short-
circuited coils, arranged in inductive rela-

fion to the comunutator leads, whereby the

celf-induction of the said armature colls
and commutator leads is changed, as set
forth.

19. In an clectric machine, the combima-
fion with a commutator, of armature cotls
and commutation leads having self-induc-
tion, and of short-circuited elements within

e snfluence of said armatore coils, and of

other short-cireuited elements within the in-
fAuence of said commutation leads, as set
forth.

3. The combination in an electric ma-
chine with a commutator, of armature coils
and of impedance coils connected 1n the com-
mutation leads of said armature coils, and
of induction coils having short - circuited
windings adapted to neutralize the self-1n-
Juction of the armature coils, and of other
induction coils having short-civenited wind-

ines adapted to change the self-induction of |
“the impedance coils, during the tinie of the

commutation of said armature coils, as set
forth.
14. In a commutating machine, the com-

hHination with a commutator, of armature |

coils and of leads having sclf-induction con-
neeting said avmature coilg to commutator
scoments, and of 1ron cores wound with

L. .

short-circuited coils placed in inductive re-
lation to the armature coils, and of other

iront cores wound with shhort-cirveuited coils

nlaced in inductive relation to the Teads, all
adapted to diminish the volume of the cuy-

rents induced in the armature coils during

the period of commutation, as set forth.

15. Tn a commutating machine, the combi-
ation with a commutator, of armature coils
and of commutator leads having self-induc-
tion, and of cores having short-circuited
windings and placed in inductive relation
to the armature coils, and of cores having
short-cireuited windings and placed 1n 1n-
ductive velation to the commutator leads,
and all adapted to reduce the mduectance of
{he armature coils, while increasing the 1m-

pedance of the closed cireuts throngh the ar-
mature coils, during their commutation:
and all adapted to reduce the impedance of

A

the armature circuits between the brushes,
- as set forth.

16. The combination of an electric civ-
cuit, and of a commutating machine, a coms-
mutator, and of armature coils and of 1m-
pedance coils connected in series with the
commutator leads of the armature coils of
«aid machine, and of means for making the
inductance of said armature coils of less ef-
fect in inducing currents in said armature
coils when they are commutated, and of
means for making the inductance of sald
impedance coils effective in cutting down
| the currents induced in said armature cotls
. when they arve commutated, and for making
{he inductance of said impedance coils in-
effective in obstructing the flow of current
between the said electric cirenit and said
armature colls when they are not conmmii-
tated, as set forth.

17. In a commutating machine. the com-
bination with a commutator, of arvumature
coils and commutator leads having selt-in-
- duction, and of means within the mifluencee
of the armature coils and the commutation
leads for inductively affecting sand arma-
ture coils and commutation leads and con-
sisting of short-civeuited induction cotls, as
set. forth.
~ 18. The combination in a commutatimg
machine, with a commutator, of wrmature
coils, and impedance coils connected 1 the
commutator leads of the armature coils. and
of means consistine of short-circutted cle-
ments for effeetively reacting upon the o
Cmature coils and the Impedance corls dur-
ing the time of commutation of said arma-
ture coils, as set forth. |

19. In a commutatineg machine, the combi-
pation with a commutator, of commutator
seoments, armature coils, leads ha ving self-
induetion connecting said armature coils to
Csaid commutator segments. and 1ron cores
wound with short-circuited coils adapted to
diminish the volume of the currents mduced
Cin the armature coils during the peried ol
heir ndividual commutation, as set Torth.

o0. In a commutating machine, the com-
Cbination with a commutator. of armature
eoils and commutator leads having seli-in-
duction, and of means comprising cores hav-
ing short-civcuited windings for netitralizs
ing the indactance of the armature Cols
while increasing the impedance of thenr in-
dividual eivenits during eommutation and
for reducing the effective impedance of the
Carmature cireuits between brushes, as =el
forth.

21. The combination of an electric crreut
and of a commutating machine, a commu-
tator, and of armature coils and commutator
leads having self-induction, and of means
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tor making the self-induction of the arma-
ture couls less effective in inducing currents,
anc of means for making the self~induction
of said commutator leads effective in cutting
down the currents induced in said armature
coils, when they are commutated, and for
making the self-induction of said commuta.
tor leads ineffective in obstructing the floy
of current between the said electric circuit
and said armature coils when they are not
commutated, as set forth.

22. In an electric motor, the combination
vith & magnetic field ring, of a commutator,
an armature having longitudinally extend-
ing slots containing the armature colls, of
connected polar projections overlying said
longitudinally extending slots and arranged
between the unlike poles of the normal mag-
netic circuit, said connected polar projec-
tions being provided with a short-circuited
winding adapted to neutralize the effects of
armature reaction.

23. In an electric machine, the combina-
tion with the field circuit, a commutator, of
an armature circuit and of armature coils
and of means for making the self-induction
of any armature coil ineffective in inducing
I _1ts circuit electric currents when the said
coil 1s short-circuited during the period of
its commutation and of means for increas-
g the inductive resistance of thecircuit
through the said armature coil when the
same 15 undergoing commutation without
ncreasing the inductive resistance of the
circult through the armature, as set forth.

24. In an electric machine, the combina-
tion with a commutator, of an armature and
armature coils, of impedance elements ar-
ranged in commutation leads from the ar-
mature cols and of short-circuited elements
arranged in inductive relation to said im-
pedance elements, as set forth.

25. In an electric machine, the combina-
tion with a cominutator, of an armature and
armature coils, of inductance elements ar-
ranged in leads from the armature collg, and
of Inductance neutralizing elements distinet
from the leads arranged in inductive rela-
tion to said inductance elements, as set forth.

26. The combination with a source of
electric currents and a circuit from the same,
of an electric machine havine a commutator,
armature coils arranged in a closed wind-
g, tapped circuits having self-induction
brought out from said closed winding at
equidistant points, and short-circuited ele-
ments arranged 1n inductive relation to
the self-inductive portions of such of said
tapped circuits as complete the active work-
g circuits through said closed winding, as
set forth.

27. In an electric machine, the combina-
tien with a commutator, of armature coils
and commutation leads having reactance ele-
ments, and of short-circuited clements with-

>

In the influence of said armature coils, and
of reactance neutralizing clements within
the influence of said reactance elements, as
set forth. '

28. In an electric machine, the combina-
tion with a commutator, of armature and
armature coils, of impedance coils arranged
in the leads from the armature coils and of
short-circuited elements arranged in induet-
1ve relation to said armature colls, and of
other short-circuited elements arranged in
inductive relation to said impedance coils,
as set forth.

29. In an electric machine, the combina-
tion with a commutator, of armature and
armature coils, of impedance coils, of means
arranged in inductive relation to said arma-
ture coils, and means arranged in inductive
relation to said impedance coils for induct-
1vely affecting the said armature coils and
impedance coils and consisting of short-
circulted elements. -

50. In a commutating machine, the combi-
nation with a commutator, of armature coils,
and commutator leads having self-induc-
tion, of means within the influence of the
armature coils, and means within the in-
fluence of the commutator leads for induct-
wvely affecting said armature coils and
commutator leads, and consisting of short-
circutted elements.

31. In an armature, the combination with
a commutator, of commutator leads having
reactance, and of independent short- cir-
cuited elements adapted to neutralize or
augment the reactance of said commutator
leads, as set forth.

32. In an armature, the combination with
a commutator, of commutator leads having
self-induction and of short-circuited means
adapted automatically to increase or dimin-
ish the self-induction of said commutation
leads, as set forth.

33. In an armature, the combination with
a commutator, of armature coils and of leads
from the same containing reactance, and of
short-circuited means adapted to automat-
ically neutralize or augment the reactance
of said leads, as set forth.

34. The combination in an electric com-
mutating machine, of a commutator, of an
armature and of armature coils, and of re-
actance elements connected in the commuta-
tor leads of said armature coils, and of
short-circuited means whereby the inherent
inductance of said elements is increased for
the purpose of reducing sparking during
the time when the armature coils are suc-
cessively undergoing individual commuta-
tion, as set forth.

55. In a commutating machine, the com-
bination with a commutator, of armature
coils, and of commutator leads having self-
induction, and of independent short - cir-

| cuited elements adapted to neutralize the
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self-induction of said leads to commutated
currents while ncreasing the self-induction
ol said leads to u}mmutatnw currents, as
Set J_()lt*l].

36. In an eclectric maclhine, the combma-
tton with a commutator, of armature coils,
and of commutation leads having reactance,
and of means adapted to nentr: Alize the re-
.-;Lct.;mu_, of said ]mdc—z to commutated cur-

ents, while increasing the reactance of said
161d% to commutating currents, as set forth.

37. In a ((}nlulutatuw machine, the com-
bmnmn with a commutator, 01 armature
colls. and of leads having reactance connect-
g said armature couls to commutator seg-
menis: and of short-cireuited means where-
bv the inherent rveactance of gsaid leads is
increased for the purpose of diminishing the
volume of currents imchiced 1 the 11111.:11111@
coils during the period of their mdividual
commutation. as set forth.

38, The combination 1
chj_ne: with a commutator,

all electrie ma-
of armatuve coils,

Al i]'n]:-vdan( ¢ colls connected the cont-
mutation leads of the armature cotls, and
of means whereby the selt-induction of the
armature coils and 1mpedance coils 1s neu-
tralized to current passing in the circuit be-
tween brushes during the tune of the com-
miutation of satd aunatme colls, as set forth.

39. In an electric machine, the combina-
tion with a commutator, of armatmu colls
and commutation leads havnw self-mdlw
tion, and of means for neutr: 111/1110 the 1n-
ductnnu, of the armature coils while in-
creasing the impedance of their mdividual
cireuits during commutation, and ftor re-
ducing the effective impedance of the arma-
ture cireuits between brushes, as set tmth

In testimony whereof, I aflix my signa-
ture, 1 the presence of two Snb%ulbmﬂ
Wwitnesses.

WINDER ELWELL GOLDSBOROUGH.
Witnesses:
CrAarLoTTE CUMBERSON,

W. D. Hustox.
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