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To all whont it may concern:

Be it known that 1, CHARLES J. VAN DE-
POELE, of Chicago, in ‘the county of Cook and
have invented new and nse-
ful Improvemmlts in Satety-Switches for Dy-
namo-Electrie M-‘tehmes, and [ hercby declare

that the following is a full, clear, and exact de-

seription thereof reference bemo* had to the
accompanying drawi ings, which fmma part ot
this specification. |

My invention relates to a new and useful
safety-switeh for dynamo-electric machines,
to be used in connection with electric light-

~ing; and the invention consists in the combi-
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nation of four devices, each filling an 1mpor-
tant daty in the sucecesstul operation of electrie
lighting. |

The followi ing 1s a description of the combi-
nation, reference ‘being had to the annexed
dI‘ELWil]gS? forming part of this specification.

In the system as represented in the draw-
“ings the current used for the outside circuit

or work 1s generated in a large dynamo, the
field-magnets of which are excited by a sep-
arate snnll dynamo.

The first device is an automatic current-
regulator similar to the one for which Letters
Patent were granted me January 9, 1883, the
form of construction, however, having been

“somewhat modified here, so as to be more

compact. DM is a solenoid provided with two
separate coils or helices, which, being wound
in opposite directions and included in differ-
ent circuits, operate to neutralize the other,
their combined action being thus very simi-
lar. The outer coil is incinded in the work-
ing-cireuit, and operates the contact-bar A’ by
the action of the core in M. A’is a contact-
bar hinged at one extremity at X, and sus-
pended at the other extremity from the iron
core of solenoid M. A’1s a wooden bar, into
which are fastened binding-posts and contact-
points, so as to make connection between the
resistance-coils A® and bar A’. A'arethe re-
sistance-coils, arranged in multipleare. S 1s
an adjustable spring to regulate the power ot
the core 1n M.

The second deviee consists of an antomatie.

circuit-breaker. Whenever the main or work-

ing circuit is broken, this device breaks con-
tact between the exciter and the field-magnets
of the large dynamo, thus lessening the dan-

1 ger of the hrm dynamo burning up 1ts com-

mutator and Dbrushes. & is an adjustable

spring raising the bar B’ from the core B

when the hmp or working circuit is not closed
or is inoperative. B’ is a
B is the electro-magnet core.

tro-magnet coil: P’ 1s a contact- pomt P 1s

a contact- -piece attached to the bar I, but in-

sulated therefrom and making eontfmt at 6°.

The third and fourth dcwees are two indica-
tors, one indicating the current in the work-
Ing- cll*cmt the Othu indicating the power in
the ficld-cirenit, the cores C fmd C* repelling
the pointers 1 and T.

Figure 1 is a front elevation of the apparatus
conhunnw the four devices above mentioned.
IFigs. 2 and 3 are side views of different parts.

Ther
paratus—one the working - circuit and the
other the field-cirecuit. Said circults run as
follows: The large dynamo has its main bind-
Ing-posts in the center marked 1° and 16°.
The cireuit starts at 1°, enters apparatus at 2°,
passes from 5°
solenoid M, out at 5° to 6°, by contact- -SPring
to 7°, to 8° in electro- nnﬂnet M, out at 9° to

111(11{3‘1’[01 C*, in at 10°,

bar hinged at X'.
M is the elee-

are two distinet cireuits in the ap-

to 45’ mto clectro-magnet or

01113 A 11""' to binding-
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post at 12°, "from 13° to lamps at 14°, out of 80

lamps at 15° , and closes at binding- post of dy-
namo at 16°. This completes the ontside or
working circuit. The second ecircuit runs as
follows : from small dynamo, Iig.
out at 1 to binding-post 2
of large machine, out at 3 to 4, enters appara-
tus, passes to indicator ¢/ at b, out at 6, and

| by wire 7 to bar B’ at X, to contact - point

P’ at 9, out at 10 to contact-bar A’ at 11, to
all the contacts A® at 12 i multiple AT c,
through all the resistances A, outat 13, up to
binding-post at 14, and back to small machine
at 15, thus completing the field-cireutt.
Having described the different parts of the

combination, I will now explain the same as

1n operatfion.

The dynamo having been started and prop-
erly connected,
the bar B’ is pressed down upon the core b,
and at the same time presses down the con-
tact-points P and I/, thus closing the lamp-
circuit in P at 6°, and the exciter and field-
circuit in P’. The exciter will soon magnet-
ize the field - magnets of the large dynamo,

as shown in the drawings,

4, starts
, through field-coils
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and a current from its armature will circulate | cut out of circnit, the resistance, being less-

through the lamps and coils of M’ and the
other devices, as above described, said cur-

rent magnetizing at once the core B of elec-

tro-magnet M’, thus keeping down the bar
B’ and closing the lamps or working-circuit,

and also the field-circuit, and this will con-

tinue as long as the current is flowing in the
working-circuit ; but if, from any cause, the
working - circuit is broken or interrupted,
the core of M’ loses its power, and the bar
B’, responding to spring &', flies up, thus

breaking the eircuit between the exciter and |

field-magnet coils of the large machine, for
if the field-magnets remain excited the cur-
rent, not being absorbed by the working-cir-
cuit, would start around the commutator,
forming an arc from one brush to the other,
and soon destroy both. So by this device,
on the interruption of the main circuit, the

exciting-circuit is also broken and the ma-

chine saved harmless. As long asthe work-

ing-circuit is not complete, the bar B’ will not |

be held down by core B, thus indicating that
the line is open. The two indicators work

a8 follows: Indicator ¢V is in circuit with the
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field-magnets of the large machine and ex-
citer, and as soon as the current is passing
through the same the core ¢’ becomes mag-

netized proportionately to the strength of the

current circulating in the coils of C', thus
showing the exact degree of energy in the
field-magnets, and by proper graduation it is
easy to see the power it takes to drive the
generators, or to ascertain the required con-

- dition of the machines to do a certain amount

of work. The needle I is pivoted at #, and is
made of iromn, which, being in magnetic con-
tact with C', becomes magnetized, and at its
free end is of the same name as the pole it
18 iIn contact with. Thus a repulsion will
be produced by the core C’' upon I with a

‘strength corresponding to the degree of satu-

ration in (7, so that the pointer will indicate
upon a graduated dial, I', the exact condition

~ of energy in the field-magnets of large dyna-
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- I the same as indicator C'.
in order to work successfully the lamps or

mo. Indicator C*is in circuit with the work-
ing or lamp cireunit, and operates the pointer
However, since,

other devices in the main cireuit, it is neces-
sary that the electro-motive force should re-
maln constant in said circuit, it is desirable,
besides the current-regulator which is in the
field - circuit operated by a solenoid in the
main circuit, to have'a means of detecting at

~once whether the electro-motive forece is con-
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stant or not, whether it is either too high or

too low. This we can accomplish by means
of indicator C°. When the maximum work
18 on and in circuit, the pointer we refer to

should point to, for instance, the figure 5 on

ened, will raise the clectro-motive force, and
the pointer will correspondingly be raised,

so that all there is to do to adjust the pro- .

duction of electro-motive force is to turn the
brushes on small machine down until the

pointer I shall again stand at 5, as before. In

case work previously out of circuit is again
put in, then by simply turning the brushes
of the exciter up higher, until the pointer

‘stands again at 5, we can in this way regu-
‘late the machine so as to produce a constant

electro-motive force in the main or working
circuit.
lator, being interposed between the exciter

-and field-magnets of large machine, will take
care of the current needed in large machine;

but if this should not work exact enough, it
will be indicated in C* with perfect accuracy.
The combination of the four devices above
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As above stated, the current-regu-
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described makes an apparatus by means of

which, first, the exciting-circuit is completed

as long as the main circuit is operative, and
on the breaking of the main circuit inter-

| rupts the exciting-circuit; second, the current

needed in the main or working ecircuit is
made constant by the action of the current-
regulator interposed between the-exciting-ma-
chine and the field-magnets of the large ma-
chine, and actuated by a solenoid in the main
circuit; third, the amount of work being done
can be accurately determined by the indicator

+C/y which is in the field-circuit, and shows

exactly the condition of energy in said field-
circuit reacting upon the armature of the large

machine; fourth, the indicator C* will show

the exact intensity of current in the main or

working circuit, enabling any correction to

be made, if needed. It is not absolutely nec-
essary to employ a separate exciter. to mag-

| netize the fields of the large dynamo, as a deri-

vation can be taken from its main current,

‘and the circuit of the derivation automatically

broken when the main circuit is broken.

The construction of the indicators, circuit-
breakers, and ecircuit-regulator (shown and
described for the purpose of illustration) is
not in any manner claimed herein, the par-

ticulars of said devices forming the subject-
matter of separate applications for Letters

Patent. | |
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What I claim as new, and desire to secure

by Letters Patent, 18— '*

In a system of electric lighting where the

field-magnets of the main dynamo are excited
by a current independent of its armature, an

automatic circuit-breaker operated by an elee-.

tro-magnet in the main circeuit, and breaking
circult between the field-coils and the exciter
when the main current is interrupted or bro-
ken, substantially as described. o

~ CHARLES J. VAN DEPOELE.

the dial. Having practically determined that | Witnesses:
this indicates the electro-motive force needed,
it some lamps or other working devices are

p

NORMAN J. GASSETH, -
THEO. P. BAILEY.
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