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UNITED STATES

CHARLES J. VAN DEPOELE, OF CHICAGO, TLLINOIS.

DYNAMO-ELECTRIC MACHINE.

%PECIFICATION forming part of Lietters Patent INo, 300,535, dated June 17, 188%.

Application filed October 19, 1883,

(1:'43 model.)

To all whom it may concern :

" Be it known that I, CHARLES J. VAN DE-
POLLE, & citizen of the United States, residing
at Ohlcwo in the county of Cook and State of
1ilinois, have invented certain new and useful
Improvements in Dynamo -Electric Machines,
of which the following is a specification, ref-

erence being had therein to the accompanying |

drawings.

My invention relates to new and useful 1m-
provements in dynamo-electric generators, as
herein fully desecribed, reference being had to
the annexed dmme*S forming part .0f this
1cation.

My aim in the present invention has been
to produce a dynamo or generator in which
the field-magnets are very nw,telmlly reduced
in weight as eempared with those ordinarily
emploved the induction in the armature be-
ing only eentmbuted to by diminutive field-
mag nets while the main induetion is produced
dlI‘EBthY on the armature itself by coils wound

upon its core, the sole office of the same being

to mag ]181}178 said core with more or leSS
stlennth and thus to react upon the coils set
‘11)&1‘13 on said armature to do the work outelde
of the generator. ;

The iollewmw is-a clear description of my
invention, as 1llustmted in the annexed draw-
ings: |

I‘wure 1 is a front elevation of the gener-
ator, showmﬂ the armature and its coﬂs and |
also the dlepommon of the field- meﬂ*nets and
commutator. Fig. 2 18 & horlzontal view of

the machine with its top or cover removed,

showing the armature and field magnets, as
also 1ts two commutators. Fig. 3 isa diagram
of the different circuits, exhibiting elearly the
principle upon which the operation of the
machine is based, showing also the current-
controller mtended to vary the power of the
current produced.

In the different figures similar lettels indi-
cate like parts.

A is the armature,”wound with two sets of
coils, one set, a «, belnﬂ*m circuit with the field-
00113 and the emernf},l circuit, the second set,
¢ ¢, notin common with the external or work-
1ng eu*emt but purposely placed around the
armature-core to energ oize the latter with more
or iess strength. This set of coils, as will be

| eircuit upon the commutator C.

|

seen, is provided with a eommutator C', upon

| whlch the circuit is straightened and further

closed upon itself by the intervention of a
current-controlling device, as shown in Fig. 3.

B’ B’ represent “the br uashes bearing upon
the main commutator C. .

B? B* are brushes bearing upon the auxili-
ary commufator C'..

S are conduecting-wires leading from the
coilsa’ o' to the eommut%m O’, passing through
openings o o in commutator C, being perfeetly
insulated from the latter.

f f are conducting-wires leading from the
coils ¢ « to the commutator C.

M M’ are the field-magnet coils.

N and S are the north and south poles of
the ﬁeld—nmgnets.

Fig. 3 shows the ‘er%ture core with its two
111dependent circuits, ¢ and . The current for
the working-circuit being collected from the
commutator C by brush ]3’ is sent around the
field-coil M’ to electro- nmgnet m, thence to
lamps or other circuit and 1eS1et'mce into sec-
ond field-coil, M, and by brush B’ completes
The current
follows the direction indicated by the arrows.
The second circuit around the armature-core
is ¢/, and by wires S S, properly connected to
commutator (/. The brush Bis in connection
with a current-controller, the current enter-
ing at the post n, to whmh all the resistances
rr, &C., are connected in multiple are. « The
current passes through all said resistances by

means of contacts 27 to a hinged bar, R, from:

whence the current passes over to metalhc
post: D, and by means of proper conductor to
brush B, closing the second or auxiliary cir-
cuait of the armatur The dlreetlon of current
is further indicated by the arrows.

Fig. 4 represents a diagram of eircuits, Show-
ing the respective polamty of the field-mag-
nets &c., also the polarity induced by the
main and auxiliary armature-coils « and « in
the core of said armature when in operation,
and revolving in the direction indicated by
the arrows. P and N are the positive and
negative terminals of one circuit, while P’ and
N" are the terminals of the other cireuit. By

~making either one or the other circuit pre-

-pendemte in proportion one can be made the
main and the other the auxiliary, respectively.
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“the said brushes.

In this figure both sets of armature-coils are
of the same size, one being intended to be in
cireuit with the main or working cireuit, the
other to act as auxiliary by magnetizing more
or less the armarture-core. It will be under-
stood that the field-coils can be included in
the auxiliary circuit, instead of being in the
working - cireuit; but in all cases the main
action is expected from the auxiliary coils of
the armature energizine the ecore A’ with more
or less strength. '

Fig. 5 represents the magnetic frame or the
field-magnet with its poles N and 8, as also
the armature-core A’. The polarity induced
1n the core A’ by the field-magnets is as shown
here by the signs — and --. This will be the
case as long as the armature is stationary, or
even witen revolving without the helices; but
the moment the armature is revolved between
its field-poles and the cireuits closed the PO-
larity of the core will be placed, as shown in
FFig. 4, by the signs -~ -I- and —, 1 and 7
being the neutral points.
brushes the polarity will be displaced aceord-
ingly, corresponding with the place where the
current enters and leaves the commutator by

-

‘the current-controller works on the same
principle as the one patented by me J anuary
J, 1883. T'he current enters all the resistances
at the bottom by a heavy conductor, while
their free ends pass through a wooden bar on
the top. Said free ends are connected to con-
tact-points 7 4, &e., and upon these contact-
points bears a conducting-bar, R, in connee-
tlon with the brushes B* and B* by proper

conduectors T TV, leading thereto. Whenever !

the bar I} presses upon all the contacts 7 4,
&ec., at once the current has free passage from
one brush of the auxiliary circuit to the other ;
but the moment the bar R is raised from con-
tact with some of the points i 4, &e., the cur-
rent meets with a corresponding resistance
and diminishes the flow of current in the aux-
iliary circuit. The fewer resistances in cir-
cult the more resistance the eurrent will meet
on its passage back to the armature-coils «’ ¢,
they, the resistance-coils 7, being arranged so
as to be connected in multiple are only.
Having described the different parts of my
generator, 1 will now explain the same while
inoperation. The principal advantage T gain
by the peculiar construction of this generator
1s to do away, if not wholly, at least partly,
with the cumbersome field-magnets, which are
very expensive in material and make the ma-
ciiines exceedingly heavy. 1 have reduced the
ficld-magnets as much as possible, the poles
of the same being merely used to determine
the polarity with regard to the revolving arma-
ture, and serve also to start up the current.
As will be seen, I have greatly enlarged the
armagure, and placed upon its core two sets of

coils, one set being used to excite the field-.

magnets and do the outside work, the other
set being merely intended to energize the ar-

Ly displacing the

- |
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mature-core, and thus to induce a larger or
smaller amount of current in the working-
coils, according to the strength of current eir-
culating in the auxiliary set of coils, this be-
ing determined by the current - controller
placed in its cireuit, as shown in Fig. 8. On
starting up the machine and placing proper
resistance inits working-ecireuit, the field-mag-

- nets are magnetized, as is well known, on the

principal of mutual accumulation; but the ar-
mature 18 of such proportions that its field-
magnets are not sufficiently large to bring the
current up to its maximum strength without
the aid of the auxiliary set of coils, which, in-
stead of sending their current around the field-
magnets, send the current simply back around
the armature-core, thus strengthening its mag-
netism, which, reacting upon the mainorworlk-
Ing coils, will thus raise the current strength
in the same, and the Iatter will also raige the

energy in the field-magnets by the inerease of

current passing through their coils. Ina gen-
crator where it is intended to keep up at all
times the same strength of current, the auxil-
1ary set of coils around the armature should
be so proportioned that its enrrent can he
closed upon itself without overheating its
coils. If this proportion is larger, then work-
Ing-resistances ean be putin the circuit of the
auxiliary. However, where it is necessary
that the power or current strength in the gen-
crator should be variable, a current-controller
can be inserted in the ecireuit of the auxiliary
coils, which can be made to modify the amount
of current cireculating in said auxiliary, and
thus vary the power of eurrent strength in the
main circuit by magnetizing the armature-
core to a higher or lower degree. This ar-
rangement 18 shown in Fig. 3. The main cur-
rent is circulating through the solenoid m, the
latter being provided with a core ox plunger,
Py suspended from a spring, S, which is so ad-
Justed that when the machine is working nor-
mally, the core will remain stationary; but
whenever some Iamps or other devices are cut

out of eircuit, the resistance in the main circuit

diminishing will exeite the solenoid to a hi cher

degree and draw in the core P, thus tripping
E and raising the contact-bar R from some of

the contacts 4 ¢, &e. The eurrent in the auxil-

lary coils will be correspondingly diminished

and so will the magnetism in the armature A.
The less resistance in the main line the more
will the core P be drawn in m, thus catting
more and more of the resistances » »», &c., out
of circuit until the auxiliary cireuit is entirvely
broken, when the main armature - coils will
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only be acted upon by the lield-magnets M

and M, and the machine do its minimum duty:
1The two sets of commutator-brushes are nor-

mnally arranged as indicated in Fig. S—Yiz., In

similar positions on both commmutators—andl
the current in the auxiliary coils ean bhe raised
and lowered to a great extent by simply shift-
ing 1ts brushes around the commutator, thus
reacting upon the main enils of the armature,
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although some work can be: placed in the ex-
ternal circuit of the auxiliary coil. It is not,
however, intended to do so. |

In all dynamos made up to this date the

5 main induction upon the armature has been
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65 nections, whereby one set is adapted to be i

derived fromthe field-magnets. Consequently
these had to be made exceedingly largein order
to get good results, whereas in the present

case the comparatively small field - magnets

are simply made use of so asto determine the
lines of force in the armature, and by making
the latter larger in proportion, I find extra
room to place around its core a seb of coils,
the funection of whichisto magnetize said core
to a higher degree than the field-magnets can
do combined with the helices or coils of the ar-
mature working the outside circuit. Thus 1
produce a direet induction in the armature-
colls doing the outside work, since 1 am ena-
bled to magnetize the core up to any degree
mdepﬂndent of the mﬂuenee of the field-mag-

nets.

I donot confine myself to the pattern of field
magnet here shown, as any other disposition
may answer the purpose, influencing the arma-
ture of the machine; nor do 1 confine myself
to use only two sets of coils, one for the main
and the other for the auxihary circuit, since
I can equally well place around the core of
said armature two or more sets of coils doing
outside work, and two or more auxiliary sets
of coils to energize the armature core inde-
pendent from the field-magnets, without de-
parting from the spirit of my lnventlon

1t will also be apparent that I may reverse
the positions of the coils shown by utilizing

thelarger onesfor magnetizing and the smaller |

ones for supplying the working-circuit.

Having described my invention and its op-
eration, I claim as new and desire to secure
by Letters Patent—

1. In a dynamo-electric
tonre provided with two sets of coils, one of
sald sets being arranged and connected so as
to excite the field-magnets and feed the ex-
ternal circuit, the other set being arranged
and connected so as-to react directly upon

machine, an arma-

and to intensify the magnetism of said arma-

ture-core, so as to strengthen the current pro-
duced in the coils connected to the working-
circuit, substantially as described.

2. In a dynamo-electric machine, an arma-
ture provided with two sets of coils, one set—
the main—Dbeing in circuit with the field-mag-
nets of said dynamo and with the outside

work, the other set—the auxiliary-—being set

apart and so connected as to impart to the
armatire-core a higher degree of magnetism
than that due to the ’101310]1 of the field- mag -
nets, thus strengthening the current produced
in the main cmls of 511(1 armfl,tme substan-
tially as set forth. -

3. Ina dynamo-electric machine, an ArIMa-
ture provided with two sets of coils and con-

m—

used to keep up the magnetie field and do the
work outside of the machine, while the other
set is used to energize the armature-core with
more or less strength independent from the
field-magnets influencing said armature,in or-
der to regulate the current produced in -the
main coils to the work demanded from Lhe
same, substantially as described.

4. In a dynamo-electric machine, an arma-
ture provided with two or more sets of coils 75
or circuits, one or more of said sets of coils
being connected and arranged todo work out-
side of the armature, the remaining set of
colls being utilized to directly energize sald
core to modify the current produced in the
armature-coils doing the outside work, sub-
stantially as desecribed.

5. In a dynamo-electric machine, an arma-
ture-core carrying independent sets of coils
arranged to be partly influenced by its field-
magnets and partly by an auxiliary cireuitin-
cluding a portion of the coils wound thereon,
in combination with a eurrent-controiler ar-
ranged in cireuit with the coils acting directly
on the armature, and adapted to regulate the
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flow of current 1in the said auxiliary cireulf

in order to regulate the production of current
in the main coils of the armature, snbstan- -
tially as set forth.

6. In a dynamo-clectric machine, an arma-
ture wound with two or more sets of coils,
one or more of said sets being employed to
feed the external circuit and magnetize the
field-magnets of the machine, and the re-
mainder being so disposed and connected that
they will react directly upon the armature-
core, in combination with means for control-
ling and regulating the amount of current
circulating inthe latter set ot coils,in order to
regulate the production of currentin the ma-
chine, substantially as described.

7. In a dynamo-electric machine, the com-
bination, with the main or working coils of
its armature, of an auxiliary set of coils
adapted to energize the core of said armature
mdependent; from the field-magnets of said
machine, as set forth.

8. In a dynamo-electric machine, the com-
bination, with field-magnets of such propor-
tions 0011'.11)‘&1"@(1 with its armature that the
former 1s incapable of bringing the latter up
to its maximum efficiency, of the outside or
working coils of its armature, and a set of
coils disposed around said armature-core, the
sole office of which 1s to surexcite the arma- 120
ture-core by re-enforcing the action of the
field-magnets thereon to bring 1t up to its
maximum, as set forth.

In testimony whereol L affix my signature
in presence of two witnesses.

CHARLES J. VAN DEPOLLE,

Witnesses:
N. T. G-ASSETTE,
THaEO. P, BAILLRY,.
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