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Lo all whom it may concern:

Be itknown that we, CHARLES L. LU(;M\*G-
HAM, of the city and eounty of New York, and
B, GERMANN, of New York, (brooklyn )

5 county of Kmoq and State of New York, citi-
zens of the United States, have discovered a
new and useful improvement in the method
of and means for preventing electric sparking
at contacts in circuits, including electromag-

10 net-coils or other coils or conduetors in which
a self-inductive or sparking capacity exists,
of which the following is a specification.

Ordinarily in a cireuit, including a coil of
wire surrounding an iron core, large sparks

15 willappear upon breaking said eircait. This,
however, we have found may be very largely
avoided by a special winding involving no
greater length of wire for an equal magnetic
pull or additional expense in construction.
In the drawings, Ifigure 1 represents a cir-
cuit, including an elecmoma@neb coil sur-
rounding an iron core, and an apparatus for
opening and closing the circuit: In this case
there is a continuous winding from one con-
25 volution tothe nextthroughoutthe coil. Tig.
2 shows a magnet wound with two parallel
wires 1 2. In this case adjoining eonvolu-
tionsare parts of separate coils or wires. Fig.
3 shows an electromagnet of the form shown
30 in Fig. 2, with the two separate coils joined
tovether to form a circuit, including battery
b, with a keycand contact e,or other suitable
device for opening and elosing the circuit.
Tig. 4 shows an arrangement of four wires in-
35 steadof thetwoshown in Fig. 2. Fig. 5shows
amagnet wound with alternatesectionsrather
than with a single winding of two wires side
by side.
] Withthe arrangement shown in Fig. 1 upon
40 opening the circuit between armature-lever
¢ and contact e a large spark will appear.
Between the lever ¢ and contact e in Fig. 3,
however, the spark is many times reduced.

In the arrangement of Fig. 3 theright end

45 of the wire 1is carried back fo the left end of
wire 2, thus forming the convolutions of the

20

magnet into a continnous circuit, but in this
case the convolution 7 of wire 1 and the con-
volution 4 of wire 2 are separated by practi-
cally one-half of the voltage consumed by the
coil or electromagnet, and the same is true of
neighboring convolutions throughout the
coil—that is to say, every two neighboring
convolutions are separated by one-half of the
voltage between the two extreme terminals of
the device. This is apparent from the fact
thateurrentproceeding from the positive pole
of battery b will run throughout all the con-
volutions of the wire 1 before it reaches the
convolution ¢ of wire 2. Of course if the
magnet were wound, as in Fig. 1, adjeining
eonvolutlons would be sopamted by only a
very small voltage.

It is of course not necessary that the two
wires 1 and 2 be wound side by side as two
strands of one, as approximately the sanie re-
sult will be obtained if the two wires were
wound in small .alternate sections, as shown
in Fig. 5.

Thus itis found that by winding an electro-
magnet or solenoid with two wires and con-
necting them as shown in Fig. 3 the spark
at points of rupture may be almost wholly
eliminated. The sameresult may also be ap-
proximately obtained by winding the magnet
with three, four, or more wires and connect-
ing them in such manner that all the con-
volutions of the magnet shall be brought into
one continuous circuit. An arrangement of
four wires instead of two is shown in Fig. 4.

It is well known that the presence of an
iron core will greatly increase sparkingeffects.
Our invention, however, is useful, thouglh in
a less degree, where only solenoids are used.

What we claim, and desire to secure by Let-
ters Patent, is—

The method of protecting contacts against
destructive sparking in ecircuits including
electromagnets or solenoids traversed by cur-
rents which would otherwise produce such
sparking, which ecnsists in winding the mag-
nets with two or more wires and connecting
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said wires in such manner that when two are
employed the terminal end of the first shall
be joined with the beginning of the second,
or when three are employed the terminal of
the first shall be joined with the beginning of
the second and the terminal of the second
with the beginning of the third, and so on,
depending upon the number of strands em-
ployed, the reciprocal action of the windings

upon each other serving to practically neu- 1o

tralize the tendency to destructive sparking,
in the manner shown and described.
New York city, New York, June 25, 189C.
CHARLES L. BUCKINGITAM.
EMIL GERMANN.
Witnesses:
- HENrY W. LLOYD,
Jonn C. SANDERS.




