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1o (r,ZZ wlone it nuyy concern: conditions, and so regulate the production of
3¢ 1t known that I, CHARLES J. VAN DE- | current in the exciting-armature and by af-
POELE, a citizen of the U nited States, resid- | feeting the strength of the magnetic field simi-
ing at Chicago, in the county of (‘OOL State | larvly affecting the output of the main arma- 55
5 of Ilhnm% have invented certain new and use- | ture.
tulIlnplf)w.,lnell‘ts in Combined Dynamo-Elee- | The details of arrangement and construe-
tric Generators and Automatic L\CltOl of | tion will be hereinafter pointed out, and re-
which the following is a description. - ferred to in the appended claims.
My invention relates to improvements in In the drawings illustrating my invention, 6o
1o dynamo-electric generators of the class in FFigure 1 is aviewin 01(11*,;111011 ﬁhownw‘ a dy-
which the main armature feeds directly into | namo-electrie eenerator mnbod) INg my inven-
the main circuit, the field-magnets being en- | tion. TFig. 2 is a fragmentary view showing
ergized by cur 16111 from a sgp.:u*ate source | the central top pmtmn of the machine in Iuﬂ
and Known as “ separately - excited 7 gener- | 1. Fig. 3 is a view similar to Fig. 2 and on 65
15 ators; and 1t comprises automatic motor de- | the line 3 3 thereof. FKig. 4 is a plan view of
vices for controlling the exciting-current, and | the machine, the central portion thereof Dbe-
thereby &utonmtmaﬂ\ &djustmo the output g broken away to show both armatures. Ifig.
of the main armature in accordance with the | 5 isaview in elevation, showing another form
demands of the working-circuit. The motor | of my improved brush-shifting-motor device. 7o
20 device, by which the exumm -current is con- | Fig. 6 isa plan view of the devices seen in ele-
Ll_olled is shown and deseribed in connection | vation in Fig. 5. Tig. 7 1s a theoretical dia-
with an exciter in the form of a separate gen- | gram of the circuits and connections of the
crator; but myinvention also includes anovel | machine. Fig. Sisa diagrammatic view show-
construction in which main and exciting arma- | ing the brush-shifting motor applied to a sep- 75
25 tures are both mounted upon the same shatt | arately-constructed exeiter. In this view the
and operated under the influence of the same | gencrator, exciter, and regulating devices are
field of force. In this part of my invention | seen in elevation and the working-cireuit in
a single machine is opervated with two arma- | diagram.
tures of unequal size, the smaller one being Similar letters denote like parts throughout. 8o
35 only capable of J:urmshmﬂ the current re- In the drawings, A A indicate the field-
(uired to energize the ﬁ{,ld—m.-;w enets, atll the | magnets of a dynamo-electric generator, said
remaining por tion of the field of force being | field-magnets being supported upon a strong
occeupied b} the larger armature, which is con- | iron frame, ¢, mounted upon a suitable base,
nected directly with and feeds the main or | B. The armature-shaft C is arranged trans- 8z
35 working circuit. The entire current of the | versely between the polar extensions b b of
mmllel armature passes through the field- | the magnets A A, and, as seen in Iigs. 2, 4,
magnet coils, they constituting its working- | 6, and 7, carries a comparatively large arma-
Cir (31111 The output ot the 5111&1101 {1111_1{1‘[111& ture, D, and the relatively small armature L,
Is caused to vary in accordance with the de- | the two armatures being arranged as close to- go
40 mand for current in the main cireuit by a | gether as may be without interference or dan-
motor device which acts to raise or lower the | ger, and -oceupying the interpolar space, as
commutator-brushes and thereby increase or 1 does the single armature, Fig. 8. Separate
decreaseits efficiency. Movable commutator- | commutators D’ E are provided for the re-
brush-carrying devices are connected with the | spective armatures, the commutator-brushes gg
45 core or plunger of a solenoid included in the | d ¢ being mounted in suitable positions on
main circuit with the other translating devices | arms d’ ¢/, secured to metallic rings or disks
in multiple are or series, as the case may be, | I' &, which are supported by grooved pulleys
the said solenoid being connected in the | f g, secured to faces of the polar extensions 0,
working-civeult in similar relation to the other | or by any other similar or equivalent devices, 100
5o resistances, 8o that it will be directly affected | whereby the commutator - brush - carrying
by and respond to changes in the working | frames are votatably supported in positions
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concentric with their respective armatures.
The space between the upper edges of the
polar extensions of the ﬁeld-ma,ﬂnets 1S COV-
ered by aboard, H, or other qm’ra,bly-msulated
support, upon whleh are mounted the main
binding-posts P N, from which extend the
main conducétors 1 2. At about the center of
the board H is placed a solenoid, I, which is
provided with a Vertwally-mownn‘ iron plun-
ger, 7, formed with or attached to transverse
arms J J'. A frame, 7, is also mounted upon
the base I and extends up and over or across
the solenoid I, and being suitably apertured
serves as a guide for the plunger 2, which is
provided with an upwardly-ex:tendmn rod, J%,
passing therethrough. TFrom the eztremlty
of the arm J e:v.:tendb an arm, K, at right
angles thereto. Thearm Kis somewhat lon ger

| 1hm1 the width of the base H, and is at each
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end provided with a downwardly—e\tendmﬂ'
connecting-rod, k, engaging the rotatable com-
mutator-brush- -carrying frames ' G. From
the extremity of the opposite arm J’ extends
a piston-rod, &/, connected with the piston of
a dash-pot, L. Counter-’ﬁ eights M are attached
to the arm K, or' other eonvement part, and
serve to raise the core and connected parts

‘when the main current falls below a prede.

termined point. As the plunger ¢ rises and
falls, according to the influences of the solen-
oid I, or the welﬂ‘hts M thereupon, the brush-
carrying frames F G will be rotated to raise
or lower both sets of commutator-brushes, and
any sudden excessive or involuntary move-
ment thereof is prevented by the piston and
dash-pot L.

The current generated by the small arma-
ture I& passes through the coils of the field-
magnets, flowing through conductor 3 into
one coil of the field-magnet, issuing thence by
conductor 4 to the opposite coil of said field-
magnets, and from there by conductor 5 to
the other commutator-brush of the exciting-
armature, thereby completing a Workmn-elr
cuit therefor. The main current flows flOIll
the main armature D by conductor 6 into the
solenoid I, passing therefrom through con-
ductor 7 to binding-post P and to hne re-

{
turning through 1)111(:11110-—1)051: N and by con-
ductor S to the negative commutator-brush of
sald armature. The solenoid 1s directly in
the main circuit, and must, therefore, be af-
fected by any changes in th Workmﬂ' condi-
tions therein. An increase of workmn' de-
vices in the cireuit will, by lowering the ClY-

rent-strength, weaken the efiect of the solen-
oid upon the core 72, permitting the counte:-

weights M to exert their influence and raise
the said plunger, thereby turning the commu-
tator-brush-carrying frames in the direction

to raise the commutator-brushes and increase

the output of both armatures to meet the ad-
ditional demand, and so on up to the ca-
pacity of the machine.

When working-resistances are cut out of
the main en*emt, the increased current pass-
ing in the solenoid will draw down the plun-

401,230

ger and rotate the commutator-brush frames
in the opposite direction, and thereby de-

‘crease the production of current in accord-

ance with the demands of the circuit.

70

It will be readily understood that, the ob-

ject being to include the solenoid I, in the
same manner as in other working-resistances,
the apparatus may be opemted either In
multiple are or in series without any other
changes than that necessary to connect the
Solenmd in multiple are between the main
conductors instead of in Ser'les thel‘ewmh, as
shown. '

In Fig. 5 I have shown a somewhat differ-
ent eonetmetlon of the regulating apparatus.
As there shown, a pair of solenoidc;, O O',are
placed at opposite corners of the support L,
directly over the vertical line of the periph-
ery of one of the brush-carrying frames. A
suitable band-wheel, O? is mounted upon an
upwar dly-extendmb post Q, 1ts periphery be-
ing also in the same vertical line as that of
the brush-carrying frame referred to. A light
steel or other band, g, extends about the pe-
ripheries of the wheel O?and the brush-carry-
ing frame G’, said band passing through both
solenoids and being affixed to the iron cores
q"q “thereof, so that with this form of construe-
tion I am enabled to entirely dispense with
springs or counter-weights,asone coreispulled
by the other going downw&rd serving to place

_themselveq and the blush-ca,rrying frames
in the desired positions.

solenoids O O’ a third solenoid, R, is provided,
the said soleioid being in a derivation Span-
ning the main conductors by conductors 9 10,
and having no electrical connection with the
solenoids O O’. The solenoid R is provided

with a plunger, », tipped with carbon or other -

non-fusible material at each end and nor-
mally bearing against spring-held contacts .5
Sf

under descrlptlon are as follows: From one

commutator-brush by conductor 3 into field-

magnet coil out through conductor 4 and to
the opposite field-magnet coil, thence by con-
ductor 11 through switch 12
13 to solenoid O from the opposite end of the
colils of solenoid O by conductor 14 to solenoid
O, and from the opposite end of the coils
thereot by conductor 17 to the negative com-
mutator-brush, completing the exciter-cirenit.
Short-circuit connections T T’ extend from
the upper coils of the solenoids O O/, and

when the circuit is completed through either

one thereotf no appreciable current will pass
through said solenoids. DBridge-wires 15 16
e\{tend from the conductor M to the lower
portion of the plunger 7.

In addition to the

The ﬁeld magnet circuits of the machine
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The operation in‘this form of my invention

is as follows: Supposing the switeh 12 to be
closed, the exciting-current would normally
enter the solenoid O, flow down through the
short-circuit conductor 1), thence through
spring-contact S, plunger 7, spring-contaet S,
short-cirenit conductor 1, the upper coil of
the solenoid O, and by conductor 17 to the

130




-a)

10

kD
wal

10

Lri
LFL

G0

401,230

negafive commutator-brush of the arméature
E. Assuming, however, that therve is an in-
creased demand for current in the main work-
ing-cireuit, the solenoid R will be energized,
and by lifting its plunger » will move it away
from the spring-contact 8, opening the short
cireuit at that point and compelling the ex-
citing-current to flow through the coils of the
solenoid O, issuing thence by conductor 14,
passing through bridge-wire 15 to plunger 7,
thenee through plunger # to spring-contact s,
short-¢ireuit conductor 17, through the upper
coll of the solencid O, and by conductor 17
to the negative @mmnummv-bl11%11 thus ener-
gizing the solenoid O, which ﬂlen draws in
ity plunger, draws down the band (7, and turns
the commutator-brush-carrying arms in the
direction to raise the brushes and increase
the outputof currentin hoth the exciting and
main generating armatures.

On the presence of an abnormal current or
a decreaseof demand for current in the main

Iine the action 1s reversed, the plunger » be-

mg drawn down by excess of power in the
solenoid R, in which event the short circuit
17 18 broken at the upper contact, d, and the
energizing-current caused to flow through all
the coils of the solenoid O’ by way of the short-
cireuit conductor 1, spring-contact »’, the
lower portion of the plunger 7, bridge-wire 10,
and the conductor 14, ‘which conneets with
the lower coil of the solenoid O/, causing said
solenoid to draw down its plunger and to
move the commutator-brush-carrying frames
in the dirvection to lower the brushes and de-
crease the output of the machine. It will
thus be seen that the two actions of raising
andl lowering the commutator-brushes are
with this construction separately brought
about andwithout 1n any manner interferi ing

cach with the other. Tt will also be obvious
1] at this arrangement 18 equally applicable
to either series or multiple-are working-cir-
cuits, in the present instance the actuatimg-
solenotd R being shown as connected 11 mul-
tiple are between the working-conductors. 1
and 2.

In th foregoing but one commut
Carrying ilfu.n_e. ]ms been referred to. The so-
lenolds O O may be centrally located with
respect to the brush-carryingtframes and con-
necting thereto by transverse bars K I, as
shown and desceribed with reference to Fig. 1.
If the band and carryving-wheel arr fmwemeni
15 preferred, & mwle E:.ef thercof will be sufli-
cient, the frames b@mg connected by any stin-
ple mechanical contrivance, for example, as
seen®in Iigs. 5 and 6. The periphery of ro-
tating fmlm}s G" T are formed with ra~k-
teeth ¢° ¢°, which mesh with pimmions ¢’ car-
ried upon the extremities of the shaft ¢, If
preferred, a double set of solenolds and con-
nections, may, however, be used.

in Ifig. 8 15 shown a form of embodiment of
my invention, in which the generator is pro-
vided with but a single armature, which 1s
connected directly w ith the main- (]wmt C:O1-

tator-brush-

Cd

- duetors 1 2, which for the sake of illustration,

only are shown in multiple are. The exciter
E? is shown as a separate machine, the cireuit
of which includes the field-maguets of the
oenerator through conductors l% 1(} and 20.
The commutator-brush earrier G of the ex-
citer K is rotatably mounted, as before de-
seribed, and either form of commutator-brush-
controlling motor device iy attached.

The 1‘)1‘1‘15}1-%]1ift"mﬂ motor shown is that
seen 1n K 12, 1, 2, and 3 of the drawings. The
solenoid 1 1s e{}mwded in the main civeuit by
conductors 9 and 10, and its operation In rais-
ing and lowering the brushes of t
armature 18 pr C*Clb{j‘h" the same as though the
exciting and generating armatures wer e hoth
located in Uhe same field of force. With this
fatter arrancement, however, 1t 18 not neces-
sary that Lhe br ushes oL 1]1@ nmain armature
be shifted in accordance with those of the
armature furnishing the exeiting-current.

It will be enfur eh* obvious to Those skilled
in the art to which the invention relates that
various minor modifications may be made
therein without departing from the spirit of
the invention.

ITaving described my invention, what 1
claim, and desire to sceure by Letters Patent,
18—

1. The combination of a generator having
two armatures within its field of foree, one
supplying the main working-cireuit, the other
being in circuib with and supplying current
tothe ficld-magnetcoils of the gener ator,and a
motor for automatically adjusting the com-
mutator-brushes of both armatures and ar-

anged to raise or lower said commutator-
br Hf‘ah(}i:» and thereby inerease or diminish the
output olf the armature supplying the field-
magnet: cireuit, according to the rise or fall of
potential in the main uremt,, and prevent
sparking in the brushes of the main armature,
substantially as described.
2. The combination of a generator having
two armatures, one of which is included 1n
the main working-civcuit, the other in circuit
with the field-magnets of the coenerator, and &
motor for ad Jmtmﬂ the eommumml -brushes
of both armatures, comprising a solenoid 1n-
cluded in the main circuit and arranged to
lower or raise the said commutator-brushes,
according to the rise or fall of potential aris-
ing from increased or diminished demand for
eulrem in the main ecireuit, substantially as
described. |

3. In combination with the field-magnets of
an electric generator, two armatures, one 1
the main circuit and the other acting as an ex-
citerandin cireuit with the field-magnets of the
cenerator, and a motor for ad]mimﬂ the brush-

es of both armatures, comprising a solenoid or
solenoids included in the main eireuit and &
plunger or plungers influenced thereby and
arranged to lower or raise the commutator-

lnushes according to the flow of current m
the main circuit, hubsmm_m]_]} as desceribed.
4. The combination,with the field-magnets

e exclting-
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of an electric generator, of two armatures, the
commutator-brushes of both of which are ro-
tatlvely mounted, and a motor actuated by
the main eurrent and arranged to shift all the
brushes at once, according fo the flow of cur-
rent in the main cireuit, Sub%tanhally as de-
scribed.

5. Inan electric generator, the combination,
with suitable 5upportf-: thel‘eon of mova,blp
commutator-br ‘ush-carrying frames a solen-
old included in the main clrcmt an 1iron
plunger for said solenoid, a frame secured to

and extending from said plunger and con-

neeted to the brush—carrymﬂ' frame, a guid-
ing -frame extending over the phmﬂ'er and
eonn’rer -weights suspended from said guiding-
frame and arranged to raise the plunﬂ'er and
1{S connections when less than the predeter-
mmed current 1s passing in the solenoid, sub-
stantially as described.
0. In anelectric generator, the combination,

|

401,230

with Su.it-&ble supports thereon, of movable

commutator-brush-carrying frames, solenoids

adapted to be putin circuit with the coils of the
field-magnets and having iron plungers me-

‘chanicallyconnected to the movable frames to

move sald frames in the desired direction; a
solenoid 1ncluded in the main eircuit and hav-
ing an iron plunger, and circuit-connections
extending from the commutator-brush-actuat-
ing solenoids and into the path of the plunger
of the solenoid in the main circuit, whereby
one or the other of said solenoids will be
actuated 1in accordance with the inerease or
decrease of demand for current in the main
circuit, substantially as set forth. '

In testimony whereof L hereto affix my signa-
ture in presence of two witnesses.

CHARLES J. VAN DEPOELE.
Witnesses:
W. A. STILES, -~
JOHN KEASON.
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