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To all whom it may concern:

Be it known that I, MORITZ IMMISCH, asub
ject of the Emperor of Germany, 1e&1d1ng at
119 Torriano Avenue, London, in the county
of Middlesex, England, have invented a new
and useful Implm ed \[ethod of Correcting
Distortion in Electromotors, (for which I have

obtained a patent in Great Br itain, No. 2,950,
dated March 2, 18806;
dated March 24,13836; in Belgium, No. 72,498,
dated March 25, 13863 in Canada, No. 26,030,
dated February17,1887; in India, No. 27,dated
June 14, 1887; in Victoria, No. 4,937, dated
February 18, 1887, and in New Zealand No.
2,354, dated May 25, 1887,) of which the fol-
lowing is a bpeelﬁeatmn |

In electromotors as ordinar 1ly constr ucted
a well-known difficulty arisesthroughthe dis-
tortion of the magnetic field when the load of
the motor 1ncreases toany extent,asisalways

the case when 1t has to overcome the inertia

of any machinery it is intended to drive, or
when the load varies greatly, asin the case of
driving tram-cars, for example.
diate consequence of such a distortion of the
magnetic field is that, while the brushes retain
their position, the neutral points shift, and
the brushes are then in connection with wire
which moves in an active part of the mag-
netic field instead of moving in the neutlal
part. The result is loss of eﬁeleney, useless
heating, and considerable sparking. The ob-
vious reniedy would be to shift the “lead”—a

-mode of correction which is constantly re-

sorted to in the case of generators; but it has
occurred to me that in the case of motors the
defect carries the germ of 1ts own remedy, in-
asmuch as the difference of potential created
through the want of symmetry in the mag-
netic field will,if it results in acurrent, cause
this current to flow in guch a direction as to
restore the symmetry of the magnetic field,
and thus renderthe lead a constant one. In
the case of a generator the effect of such a
current would be to still further distort the
symmetry of the field, and consequently ag-
gravate instead of 1en:19dy1un the evil. My

device is therefore not applicable to genera-
tms but 1@191;05 to electr omotore 01113

in France, No. 174,998,

The imme-

Th.e 111%[1*(1011 consists in the method here-
inafter described of operating an electricmo-
tor with constant lead by short-circuiting op-
posite armature-coils successively and main—
taining a continuous operative electrical con-
nection between the terminals thereof during

the entire time said coils are passing at the
neutral zone through an arc equal in length

to one of the cmLsectmns of the armature,
whereby, as the positions of the polar points
of the field-magnetschange with varying load

and speed, the short—~circuitec1 coils willthem-
selves generate currents actingto correct dis-

tortion of the field of force.

In order to enable my invention to be un-

derstood, I refer to the aeeompanymg draw-
ings, 1n which—

I‘10 ures 1, 2, and 3 are diagrammatic views
Sh()W’lllD what happens in the short-circuited
portio__n of the armature-wire in the case of a
motor at thenormal load, less load, and over-
load, respectively. Figs.4, 5, and 6 are simi-
lar dmﬂ'rammatw Views Showmo* what would
happen if the system was employed for gen-

erators at normal load, less load, and over-
y 75
and Fig. 8 an end elevation, of the commu-

load, respectively. Fig. 7 18 asideelevation
tatorI employ. Fig. 9 shows the application
of my invention to an armature having four
coils, and Fig. 10 1ts application to an arma-
ture hamnﬂ Six coils.

In Fig. 1 “the brushes A A’ are supposed to

De ,Jlaced at the non-sparking point while the
The

motor does the work it is designed. for.
short-cireuited portion X X’ (shown by double
lmes) passing the neutral point, no current

18 generated.

In Fig, 2 the load is less than normal, and
the lead consequently lengthens out, as shown
by the greater distance between o and the at-
tmcting‘-pole N, and also between ¢’ and the
opposite attracting-pole », than was the case
in Fig, 1. This amounts to the same thing

as if the brushes had been shifted forward

from the position they occupied in Xig. 1, the

consequence being that the short-circuited

portion X X', being in an active part of the
field, cenerates a current, as indicated by the
arrows in such portion, thiz current being in
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such a direction as to produce, taken by

itself, - polarity at the lower part.and — po-
larity at the upper part of the armature.
The real position of the armature-poles is a
resultant of the polarity at o o’ and that

formed by the current in the short-circuited

portion X X’ whereby this current immedi-
ately shifts the poles forward to the same po-
sition as shown in Fig. 1, and the current

would consequently cease toflowin theshort- | Re 1
having four coilsis illustrated, it will be seen

circuited portion. |
~ Fig. 3 shows the motor as overloaded, with

the result of the lead shortening, as shown-

by the different position of the line 0 o’. It
will be seen that the current in the short-cir-
cuited portion X X’ now runs in the oppo-
site direction to what it did in Fig. 2, produc-

Ing - polarity in the upper and — polarity

in the lower part of the armature, the result-
ant poles in this case shifting back to the po-

sition shown in Fig. 1, which is of course

again the position of no potential in the short-
circuited portion X X’ of the wire. -

Referring now to Figs. 4, 5, and 6, it will |

be seen that in the case of a generator this

regulating action does notonly not take place,

but the current in the short-circuited portion
X X" would be in such a direction as to still
further increase the lead in Fig. 5, whereas it

shortened the lead in the corresponding case
of a motor, Fig’ 2, while in Fig. 6 it would-
still further shorten the lead, instead of in-
creasing same, as in the corresponding case
Any such short-circuiting

of a motor, Fig. 3.
must therefore be carefully avoided in the

case of a generator, while in the case of a

motor it is highly beneficial.
In order to carry out my invention, I em-

ploy a double commutator such. as is de-

scribed in--my previous patent, No. 327,797,

dated October 6, 1885; but, whereas in that.

patent the double commutator was applied to

electromotors and dynamo-machines having

three or more open circuits, in the present |

cage I apply such double commutator to the
armatures of electromotors only having & sin-

gle closed cireuit, such as are commonly used

in the well-known Gramme and Siemens ar-

matures, without reference to any special

number of coils.
The commutator is illustrated. in Figs. 7

and 8 of the drawings, which represent a com- |

mutator for use with- an armature having

four coils, the same as shown in Fig. 9 of the

drawings.

In Figs. 9 and 10 the two sets of commuta-

for-segments are shown one within the other,

s0 a8 to enable both sets to be seen in the
same figure, and also the positions they occupy

in relation to each other. There are double |

the number of commutator -segments that

05

there are coils in the armature, and such seg-
ments are divided into two sets or series ¢, b,

¢, and d being in one set and o/, b’, ¢/, and

in the other set, the two sets having an an-
gular displacement in relation to each other
such that the line of division between two

414,052

segments in one series is opposite the middle

of a segment in the other series—that is to

say, the line of - division between segments b
and ¢ in one set is opposite the middle of
segment 0" in the other set and the other seg-
ments are similarly arranged in relation to

70

each other. Iemployonly two brushes A and

A’, each of which overbridges the two series
of commutator-segments.
“Referring to Fig. 9, in which an armature

that ‘1 connect the ends of each coil to con-
secutive segments belonging to different se-

‘ries. . Part of each coil is wound on one sec-
tion of the armature and the other part of

such coil is wound on another section of the
armature. For instance,it will be seen that

coil ¢ in Figs.9 and 10 is wound partly on the

section marked 1 and partly on the section

75
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marked 2; but the two parts are connected, as

shown by line. W, so that they form only one

coil, and the other coils are similarly ar-

I'a;nged.- | |

¢ 18 connected to segment ¢ in one series,

‘while the other end is connected to segment

a’, which is the consecutive or following seg-
ment in the other series. One end of coil b

b in the first-mentioned series, while the other
end of such coil b is connected to the next

In Fig. 9 it will be seen thatone end of coil

90.

95

-1s connected to the next consecutive segment

consecutive segment o’ in the second series.

One end of the coil ¢ is connected to the next

consecutive segment ¢ in the first series, and
its other end tothe next consecutive segment
¢"in the second series. Thecoil d is similarly
connected, and when more coils (and conse-
quently more commutator-segments in each
series) are employed they are connected in

the same manner—that is, one end of each coil

-to a segment In one series and the other end

I00

I05

of same to the following or consecutive seg-

ment in the other series. |
In Fig. 10 an armature having six coils is

shown. No matter what number of coils are-
~employed the whole are connected so as to -

form one continuous or closed circuit, and the
mode of connection: of the different coils
themselves to the two sets of commutator-
segments 18 in all cases identical with that
above described. - |

IIO
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In Fig. 9 the positive brush A is shown as

resting on’ segment ¢ in one series and seg-
ment ¢” inthe other series, while the negative

brush A’ rests on segment ¢ in one series and
segment ¢’ in the other series, it being re-

rests upon the two seriesof segments. When

the brushesare in this position, it follows that

120

‘membered that each brush overbridges or

125

a current entering by brush A is conveyed to
segment ¢, and as the same brush also rests.

that as one end of coil ¢ is connected to seg-
ment ¢ and the other end to segment o
the part of coil o on section 1 of the arma-

on segment ¢’ in the other series it follows

30

ture (that is, the part of such coil between -

segment ¢ and segment «’) will for the time




o and a’.

414,052
“being f{jl‘ln:, so to speak, pm‘t of such brush—

that is, it will have no connection with the
negative brush—and consequently no current

can pass through this half of coil ¢,which will
remain thus short-circuited upon itself solong
as blush A rests upon both of the Seﬂments

tion 1 will be short-circuited upon itself, be-

-~ cause as long as the negative brush A’ rests

1o
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on segment ¢ in the one series and also on the
segment ¢’ in the other series it follows that
as one end of coil ¢ is connected to segment
¢ and the other end tosegment ¢’ the part of
coil ¢ on section 1 (that is, the part between
the segments ¢ and ¢’) will form for the time
bemg, s0 to speak, part of such brush—that

is, it will have no connection with the posi-

tive brush—and consequently no carrent can
pass through this part of ¢oil ¢, which will re-

main thus short-circuited upon itself so long

as the brush A’ rests on both segments ¢ and
¢’. The whole of the wire on section 1 will
thus be short-circuited upon itself. The cur-
rent, however, supplied by positive brush A
will have an outlet through the connection
between coil ¢ and the part of coil d on sec-

tion 4 of the armature, as shown by line C,

“and such current will pass through this part

of coil d, then by connection D to the other
part of coil d on section 3, thence by connec-
tion E to the part of coil ¢ on section 2,
as this part of coil ¢ is connected to segment
¢/, on which the negative brush A’ bem‘b the
current will thus be taken off. At same tlme?

as positive brush A also rests on segment o/,

the current will also pass through the part of
coil @ on section 2 by connection I to the part
of coil b on section 3, and by connection G to

the part of coil b on section 4, and as the lat-

ter is by connection I joined to the part of

coll ¢ on section 1, and this 18 connected to

segment ¢, on whleh brush A’ also bears, the
current will thus be taken off. The arrows
show the course of the current. Itthusfollows
that, although the partof the armature-wire on

seetlon 1isshor L-elreu 1ted upon itself whenthe

Similarly, the part of coil ¢ on sec-

and

brushes are in the position shown, the whole

of the other part of such wire is operatfive

and tends to produce poles in the armature
at that part of the core which is surrounded
by the wire which is short-circuited upon it-
self. A similar action takes place when the
brushes by the rotation of the armature oc-
cupy different positions to those shown.

instance, when brush A rests on segments b

and {7 and brush A’ on segments (Z and d’
the whole of the wire on z:_eetwn 5> will be
short-circuited upon itself, while the wire on

-the other sec’tio’ns of the armature will all be

operative.

The above action will take placein an arma-
ture havine any number of coils, and Fig. 10
shows the application of the Sy‘stem to an

armature 11&\7111'3' $1X COI]S the connections.

and operation beuw the same as that above
described; but as ther are a greater number

of eommutator—sewments the Short circuiting

will ocecur a 0‘1‘6&1}81‘ number of times in each
revolution,

be 1ess than in the former case.

5

For
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whﬂe the amount of the total
]enﬂ*th of wire short-circaited each tmle will

)

What I claim as my invention, and desire

to secure by Letters Patent, is—

The method herein described of operating
electrlc motors with constant lead, which con-
sists in short-circuiting opposite armature-
coils successively and maintaining a continu-
ous operative electrical connection between
the terminals thereof during the entire time
said coils are passing at the mneutral-zone

| through an arc equal to the length of one coil-

section of the armature Where‘oy as the posi-
tions of the polar pomts of the field-magnets
change with varying load and speed the shm t-
circuited coils will themselves generate cur-
rents acting to correct distortion of the field of
force, substantially as described.

MORITZ IMMISCH.
Witnesses:
CHAS. A. ALLISON,
K WOODWARD.
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