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To all whom it may concern.: _
Beit known that I, ELITHU THOMSON, a citi-

zen of the United States, residing at Swamp-

scott, in the county of Esssex and State of
Massachusetts, have invented certain new
and useful Improvements in Dynamo-Elee-
tric Machines, of which the following is a
specification.

The present invention relates to an im-

provement in that class of dynamo electric |

machines whether generators or motors which
are compound wound, and which conse-

quently have a portion of their field magnet-

i1sm furnished by a shunt across the mains,
or by a separate exciter kept at a fairly con-
stant potential, while the remaining portion
of their field magnetism is due to the main
current passing through a second set of field
coils, generally known as “series” coils.

My invention is designed to adapt such ma-
cihines to the conditions incident to their
working 1n muitiple are, and at thesame time
to provide for the relative adjustment of the
magnetic efiects due to the series coils of the
different machines, so that each one may be
kept at such potential as to take its proper
proportion of the load. The adjustment of

the series field is also made for the purpose

of adapting the electromotive force of the
machines to variations in drop of potential,
so that under light load they may give a cer-
tain potential, and under heavy loads may

increase the potential by what is known as

“over-compounding ” or compounding for in-
crease ot potential at the terminals, or for
constant potential at a distant pomt
or more such machines when running in mul-
tiple are and feeding the same ystem of
mains, should be plowded for stability of

action, with an equalizing connection between

those pomts in their circuits at which their
series field terminals are connected to the
commutator brushes. Now with machines

thus working in multiple arc and connected

by an equalizer their series field coils are
practically in multiple are, and if a shuut be
thrown around one of them, such a shunt will
act equally to divert carrent from all the
other field coils connected in the system. It
does not, in other words, individualize its
shunting effect to the particular machine for

tion.

Two 1

which it is intended. Kvidently then, n

proper adjustment of the relation to ea,ch
other of the series windings of the different
machines ean be obtained under the condi-
tion mentioned. To avoid this difficulty is
the aim of the present invention. The se-
ries turns of such machines as are running
in multiple arc are divided into two or more
sections, part of which are always in the main
cirenit and are not varied by shunting, while
around the remainder a variable shunt is pro-

i vided, whereby in each machine the total in-

ﬂuenee of the different sections of the series
¢oll may be varied by a proper variation of one
such section. Itisevident thatin this way an
individualadjustment may beobtained which,
while not absolute, may be made approm-
mately correct,and the proper balance of work

| between the machines may be preserved by

adjusting the relative effects of their series
windings.

In the accompanying dmwmﬂ's illustrating
the invention, Figure 1 shows a dynamo elec-
tric machine Wound after the present inven-
Fig.2 shows diagrammatically two ma-
chines snmlmly wound, and coupled up so as
to work in multiple arcon a common ecircuit,
and Iig. 3 shows a single machine by itself
similarly constructed.

The machine shown in Fig.1 has four poles
which are energized by sh ant or separate ex-
citing coils S, and in addition by coils D D,
E K, through which the main current passes,
and which are the series coils for compound-
ing. Variable resistances R R are put in
‘%hlll]t around the coils K K, while the coils D

D are left unshunted and traversed by the

main current wn fofo. Of course however,
these coils may be shunted by a permanent

_shunt at any time when the number of am-

pere turns in D D becomes too great for the
existing condition of the cirenit,

Referlmw now to Kig. 2,two armatures A’,
A% are shown with shunt field magnet coils S’
S*, which, as stated before, may be 1epla,eed
by separ ate exciting coils furnishing an ini-
fial field. In series with the armatures are
heavy series coils divided into sections D’, K’

for the one machine, and D? E2for the other

The sections D’, D? are connected directly to
the main M, and arenever shunted. Around
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the sections X/, I£* respectively are variable
resistance shunts R, R* whereby such sec-
tions may be more or less completelyshunted
and the desired adjustment of the machines
individually and relatively to one another be

effected. Theequalizing connection 18 shown

at Q. The wvariable resistances may be of
any desired type. Theymayinfact be shunts
of definite valueconnected across the sections
E’, IZ%, such as strips of German silver shunt-
ing from five to fifteen or twenty per cent. of
the current, one strip being removed and re-
placed by another as becomes necessary to
give the desired effect.

In Fig. 3 a single machine A is shown dia-
grammatically whieh has its field excited by
a shunt coil 5 and a series coll divided into
sections D and E. The section I& is shunted
by a variable resistance R, and renders the
effect of the series coil variable.

The operation of the invention will be un-
derstood from the foregoing. Kvidently if
the shunfing resistance spanned the entire
series coil 1t would mot only divert current
from the coil of that particular machine, but
also would shunt substantially the same
amount of current around the corresponding
coils of such other machines as might be run-
ning in multiple therewith, for the resistance
of the equalizing conmection is verylow. 'The
field of each machine would therefore be cor-
respondingly affected. When onlya portion
of the series coil 1s shunted, as herein de-

seribed, the relative effect of the series coils

upon the different machines may be regu-
lated, for any influence which a change of re-
sistance R’ or R* has upon a companion ma-
chine is comparatively small,and may be ren-
dered unimportant.

My invention is especlally important when
using machines in which the charcteristic
curve, or curve of compounding, is different
for the different machines. In such case the

machines might run together perfectly at
half load but at full load one machine would
be found to be carrying more than 1ts due

‘alrs ¢

share of current. This condition of af

509,400

showuld be rectified by lowering the p{)téntial- -

of that machine which is doing the greater

part of the work, and this may be done by 5o

simply adjusting the series field strength ac-

cordingly.

What I claim as new, and desire to secure

by Letters Patent, is—

1. T'he combination of two or more com-
pound wound dynamo electric machines work-
ingin multiple arc and connected by an equal-
izer, with means for adjusting individually,

and with relation to one another the field

strength of the different machines due to their
respective series windings, as set forth.
2. The combination of two or more com-

pound wound dynamo electric machines work-

ing in multiplearcand connected by an equal-
1zer, with means for shunting portions of the
serieswindingsof suchmachinesindividually,
and thereby altering the relation between
their respective series fields, as required.

3. The combination of two or more com-
pound wounddynamo electric machines work-
ing in multiplearcand connected by an equal-

izer, and having their series windings divided

respectively into sections, part of which are

always in the main circuit of the machines,
75

and another part of which are shunted by
shunt connections of variable resistance.

4. The combination of two or more com-
pound wound dynamo electric machines work-
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ing in multiple are, and means for shuuting

portions of the series windings in suech ma-

chines and thereby altering the relation be-

tween thelr respective series fields, as re-
quired.

5. A compound wound dynamo electric ma-
chine having its series winding divided into
sections, and a shunt connection of variable
resistance around a part only of such series
winding, as set forth,

In witness whereof I have hereunto set my
hand this 6th day of April, 1892,

ELIIIU THOMSON.

Witnesses:

J OIIN W GI‘B‘BO\:’EY
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