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To all whom it may concerm:

Be it known that 1, ELITHU THOMSON, a citi-

zen of the United States, and a resident of
Liynn, in the county of Essex and State of Mas-

- 5 sachusetts, have invented certain new and use-

Fo

L5

ful Dynamo- Itlectric Machines or Motors, of
which the following 1s a specification.
My invention relates to the construction of

“dynamo-electric machinesand motors designed

for use in supplying current to arc lights or

other working-resistances in series under con- .

ditions where there is a liability to variations
of the main-line resistance, or for use as Mmo-
tors on cireuits where the currents supplied to
themotorare variable, butit is desired to main-
tain, notwithstanding, an approximately con-

| stfmt speed in the mot01
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My invention 1s primarily intended for ap-
plication to machines used as generators, and
I shall hereinafter describe my invention w1t,h
reference to such use of the machine.

The application of the invention to a motor
wiil be obvious from the subjoined description
of 1ts application to a generator. |

- Dynamo-machines employed in rucning arc
lighits in series must possess peculiar proper-
ties 1n order to insure stability of current and
freedom from oscillation. This is due to the
fact that when the current increases in an are
its resistance diminishes, and vice versa.
Therefore a machine whose electro-motive
force 18 sustained or increased when its cur-
rent 1s increased by a momentary fall of re-
sistance In the circuit wiil give rise to a fur-
ther current increase,only limited by the sep-
arating power of the arc lamp mechanism in
opening the arcs; bub this latter action of
compensation is too sloggish and behind time,
and the general result has been that oscilla-
tions of periodic frequency are set up in the
current and in the arcs.

~found necessary to limit the iron used in the
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machine, and so proportion its field strength
relatwe]y to the magnetism of the ar matur

that the condition as above stated is avolded;

but such llmltatmns are usually made at a
sacrifice of efficiency and general output for
a given welght. ~

My invention has for its object to provide
means whereby there may be a large amount
of 1ron used in the construction of the ma-
chine, a relatively small amount of copper,
and to confer the property of yielding alower
electro-motive force when the current sur-

It has generally been

(Nv model.)

passes ‘the normal. Siemens,
other armature arrangements may be used,

and the armature may contain a much LLI“"{JP

amount of iron relatively to the wire th.:m in
arc machines as ordinarily constructed.

The field-magnet 1 construct so that a part
thereof shall be magnetized to full saturation
by the current of thp machine or by another
current; or a permanent field-magnet may be

employ edl.

number of turns of wire in which the current
flows, which current magunetizes, or, rather,
tends to magunetize, the mawneb core 1n Oppo-
sition to the magunetism 1{1{1110@(1 in it from the
induction ot the s&tumted or permanent part.

In the accompanying drawings, Figure 1 18
a side elevation of a machine embodying my
invention. Fig. 2 illustrates in detail the
principle of theinvention. ¥ig.3isa diagram
illustrating a modification. Fig.4isa diagram
illustrating a modification in the connection
of the two coils. Fig. 5 shows a form of field-
magnet that may be emplog ed for facilitating
the action. Fig. 6 1llustrates another form of
the invention. Figs. 7, 8. and 9 are diagrams
explanatory of the Teffects produced upon the
electro-motive force of the machime. IKig. 10
illustrates a further modification of themven-
tion.
~In Fig. 1, A is the armature of the Siemens
or Gramme type or other form; I, the com-
mutator;
neutral line. |

I'is the coil on a field-core of moderate see-
tion. The coil F, which may be a main-cir-
cuit or other coil, energizes the core to satu-
ration, being &utably pmportloned as 1,6 con-
vo]utlons w1th the normal current. Ifs pole
N is thereby given a strong polarity opposite
the armature. Many convolutions of wire in
F are required. The coil M is either coarser

| than F' or at teast bas much fewer turns—say
one-fifth those in F—or its magnetizing effect

is much less—{for instance, as one-ifth that of
I'; but the core of M is of large body and 18
far belowsaturation. Thecurrentin M,which

18 in the main circuit, 1s in a direction oppos-

ing that in I, or tending to make apoleatthe
pole-face N’ of the same name as I makes ab
N. In reality, however, the strong imnduction
from N through the armature A overcomes
this tendency “and forees N to assume an op-
posite polarity to N.

Gramume, or

The other part 1 eon&;tm(,b with
much heavier iron core and with a very small

B I, the brushes bearing thereon at
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L represents a series of lights, as are lamps.
Fig. 2 shows the relation of parts and di-
reciion of winding of the field-coils.
Hig. 3 shows that I' may be excited from a
5 separate source.

Hig. 4 shows that ¥ and M may, if suitably
wound, be connected In multiple. Inthiscase
coll Bi is of much higher resistance—say five
times I'—and is of so few turns that it still
has, say, one-fifth or even less magnetizing
power onits core than I has on its core.

Kie, 5 shows the iron field-frame connect-
ing If and 3 as provided with projections to-
ward the armature acting as false poles. They
15 somewhat assist the action of M in opposing

1O

the magnetism of If, by permitting lateral gi-

version of 1‘:1:31(1‘!1&1%1‘11 from the armature.

In Fig. 6 thore are two core s opposed to I,
one only of whieh is wound with the coil I WL
wiiile the other, M, serves merely as a con-
duetor of wagnetism, and 1s made of rather
limited section. The »
prevent the-effect w 1_11{]1 M has
ure.

The actions of the machine so coustructed
are as follows: Instead of the machine exhib-
1ting a “‘characteristic curve’” similar to that
of If1g. 7, where the ordinates represent elee-
tro-motive forces and the abselssas the cur-
30 rents generated, (which curve 18 that given
by a machine with a strong saturated field and
with an armature with considerable iron and
moderate amount of copper winding, ) 113(}1&?05
a curve wmore like that of Fig. 8. They (1
ter 1u these respeets.  Let the normal en i‘mnt
of the machine be fen ampdéres. Then, in
Iig. 7, when ten ampeéres exist, the cuarve
would indicate about four hundred and sev-
enty-five volts, but at fifteen ampéres more
qo0 nearly five hundred volts. For are lights

such a coundition is unstable, beecause there is

1n a machine of low internal resistance noth-

Ing to limit the current to its normal ten am-

peres; but in Fig. 8,which shows very nearly
45 the curve of my machine abt ten ampéres,

the volts are, say, three hundred and fifty;
but should ‘DLe resistance of the cireuit Fall
S0 as to bring the current to fifteen am-
peres, the volts would be less than three hun-
z0 dred.  This eondition tends to limit the enr-
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111 the struct-
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rent 1 are lights to the normal ten, a8 any
tendency to surpass it is accompanied by a Lall
of electro-motive foree of the machine.  If the

saturated magnet if werealoncacting, the curve
55 of the machine would approximate that of Fig.
7, and the carve If1g. S given i1s the result of
the compounding of that of Fig. 7 with the ef-
fectof the opposiug coil M on lts non-saturated
and large cove,
The effect of coil 3L is shown in ig. 9 by
the line o ¢. Asitisanopposing coil, its effect
18 n{%g&tn or 1t tends to cause fall Uf clechro-

OO

motive force nearly in proportion to the enr-
vent 1n ity colls. Thus at ten ampéres, Hig. 9,
065 1bgivesanegativeelecetro-motive foree of about
one hundred and ity volts, and at {ilteen am-

p—

presence of M does not |
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peéres about twohundred volts. Theconditions
above are assumed; but the effeets with other

numbers of ampereés and machines for higher or

lower voltage will be similar to the illustration
given. In brief, the magnetizing effect of cur-
rent in I scon limits itself by saturating its
core, while the opposing effect of same current
in coil M does not reach a limit, but goes on

‘accumulating as the current is increased, by

virtue of the non-saturation of its core of large
size and of its few turns of wire.

Fig. 10 shows how two saturated cores, with
colls F B, may beapplied to the armatureand
the opposing coil M be wound to surronnd the
armature, especially when the core of the latter
has alarge proportion of iron and the cores in
thhe coils I I are limited in section.:

By suitably altering the number and dispo-
sition of the field-magnet cores my invention
may be applied to otherforms of armature, as
flat rings, spheres, cylinders, &c.

What 1 claim as my Invention 18—

The combination, with the saturated f{icld-
maguet, of a feeble opposing coil wound over
a mass ol 1ron inductively acted upon by the
saturated maguet, as and for the purpose de-
seribed.

2. In a dynamo-electric machine or motor,
a field-magnet normally maintained by a coil
which saturates orapproximately saturates the
mass ol Iron upon which it 1s wound, in com-
bination with a weak demagnetizing-coil nor-
mally tending to cut down the magnetism or
magnetic field developed by the first-named
coll and varying in its eileet with the earrent
on the cirenit, as and for the purpose de-
scribed. |

J. ‘ihe combination, in a dynamo-electric
numlnne or motor, of a field magnet coil which
saturates or “Ll)pl' ximately fmtu ates is core
and a weak demagnetizing-coil wound on «a
core whose pole isinductively magnetized from
the pole of the first-named core.

4, In a dynamo-electriec machine or motor,
thie combination, with the same armature, of
a saturated ﬁeld*(,mumd a not saturated core
wound with a feeble magnetizing-coil which
Oppo3es the magnetism induced in its core {rom
the saturated core, as and for the purpose de-
seribed.

In a dynamo-electric machine or motor,
the combination of asaturated and a non-sat-
urated core diametrieally oppositeoneanother

aud wound with coils in the main eirenit.

6. In a dynamo-electrie machine or motor,
a lield-magnet maintained solely by the action
of & main-cireuit coil, which saturates its core,
in combination with a feeble opposing coil con-
nected into the main eireuit.

Signed at Lyun, in the county of Iissex and
State of Hassachusetis, this 24th day of March,
A D, 1887.

KLIHU TITOMSON.

Witnessey:
. WILBUR Riom, Jr.,
J. W. (RIBBONLY.
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