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To all whony it may concern:

Be it known that we, CHARLES D. HASKINS
and CHARLES M. LUNGREN, of the ecity and
State of New York, haveinvented an Improve-
went in Dynamo-Electric Machines, of which
the following is a specification.

It is the object of our invention to provide
a dynamo-machine which will automatically
respond to a variable resistance in the exter-
nal circuit, so that the power required to drive
the machine will be proportioned to the resist-
anceto be overcome. With the ordinary dyna-
mo machines used to overcome an external re-
sistance, arranged in series, as a number of
arc-lamps placed in a single circuit, one after
another, such a response to variations in re-
sistance not only will not take place, but will
oceur in a way opposed to that which is de-
sired, the current becoming stronger as the ex-
ternal resistance decreases and weaker as it in-
creases. In such an arrangement the field-
magnet coils are, like the lamps, placed in se-
ries, so that the current leaving the commu-
tator fraverses them and then the lights or
other resistances in succession and returns to
the machine. The removal of a light, there-
fore, causes an increase of current through the
coils. This increases the magnetism of the
field, and this, again, inereases the eurrent in-
duced in the armature, and which is sent
through the field-coils. The effect is therefore
just the reverse of what it should be in order
that the power may be proportioned to the use-
ful resistance in the external circuit. If, how-
ever, the external resistance be in multiple are,
the ordinary machine will respond to a vary-
ing resistance in a proper way, as then the re-
moval of lamps increases the resistance and
proportionally cuts down the field. Ourinven-
tion therefore has reference to machines with
an external resistance in series, or to a resist-
ance that is varied in the way in which a series
resistance varies. Tfor instanmce, we may, in-
stead of stringing one lamp after another on
a wire, arrange groups or bunches of lamps
in this way, as seen at 1/, I'ig. 3. The removal
or insertion of a bunch then affects the exter-
nal circuit in the same manner as the removal
or insertion of a single lamp in a simple series.

‘We accomplish our object by providing two
distinet eircuits around the cores of the field-

mwagunets, the currents in which tend to mag-
netize the field with opposite polarity, and thus
nentralize the effect of cach other. One of
these circuits is always closed, and constitutes
one of the magnetizing-coils of the field. The
other includes the lights or other working de-
vices and the opposing field-helices, and tends
to cut down the magnetism in the field devel-
oped by the other witha force varying inversely
with the external resistance. The effective
field is always, therefore, the difference of mag-
netism developed according to the relative
strengths of the opposing currents. The maxi-
mum field is that produced when the external
resistance in the working circuit is greatest,
the minimum that produced when the opposed
magnetic effects are. equal in consequence of
the resistance in one external circuit being re-
moved.

Our invention may be applied to one ma-
chine provided with two commutators and
separate coils on the armature, or to two ma-
chines coupled, so that each one supplies the
field of the other.

Figurelis a diagram showing this construe-
tion as applied to a machine provided with two
commutators, and TFig. 2 illustrates another
form, in which the coilsare wound differentially
on the cores of the field-magnets in the same
machine. Tig. 3 shows the application to two
machines arranged so as to constitute one gen-
erator. , :

In Tig.1, F represents the pole portion of
the U-maguets M N. A is the armature, and
C and ¢’ the commutators. One coil or helix
on the armature A isled to the commutator C
and the other to the commutator C/. The cur-
rent generated in the former is passed through
the coils f around the legs M of the magnets,
and that in the latter through the coils f”
around the legg N of the magnets. Thelights
or other working devices L are placed in the
latter circuit. Now, it is evideunt that if the
number of eonvolutions and the resistance of
these coils / and f” are equal, and if one-half
of the total eurrent generated passes through
each, there will be no magnetism in the fleld
F when there is no external resistance in the
cireuit of which the coils f/ form a part. The
power then required to drive the machine will
simply be that to overcome the mechanical
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friction, resistance of the air, &e. With the in-
troduction of lamps L in this latter circait,
however, the balance between the two eircuits
is destroyed, and the field will then be mag-
netized by the coils fin exaet proportion to
the introduction of the external resistance, L.
As the whole object of these separate coils on
the field-magnet is to produce opposite polari-

" ties, the winding of the coils may be in any
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way that will produce this result. The coils
of each circuit may be wound over both legs
of each magnet in the usnal way, but differ-
entially with regard to each other, or they
may be wound in various other ways.

In Fig. 2 is illustrated a form of differential
winding which effects the aforesaid opera-
tions. Now, it will be observed that while
the two circuits are electrically distinet they
have the same armature and field, and are
therefore subject to the same conditions as
regards these elements. These conditions can
be readily realized in two machines coupled
together by joining the fields of each machine
in such a way that they (the fields) are com-
mon to both, and therefore subject to exactly
the same conditions. Such an arrangement
is shown in Fig. 3. The current generated in
the armature A’ is passed around both field-
magnets, and that generated in the armature
A of thelight-circuit islikewise passed around
both field-magnets. The behavior of these two
coupled machines will then be precisely the
same as that of the one machine with two com-
mutators,

We are informed that a method of regulat-
ing a dynamo by the use of two distinct cir-
cnits opposed to each other has been devised;
but it differs essentially from ours. In this

previousarrangement two machinesare used—
one (the secondary) to furnish the current for
the external circnit and the other (the pri-
mary) to maintain the field of the secondary.

The primary machine is, however; quite dis-
tinet from the secondary. Its field-coils are
traversed only by the current generated by
its own armature. As the resistance of its
circuit is always the same and the magnetic
relation of its field and armature likewise con-
stant, (when it is driven at a constant speed,
of .course,) the current generated by it is eon-
stant, being entirely uninfluenced by changes
in the resistance of the circuit of the second-
ary machine. It (the primary)requires, there-
fore, as much power to drive it when the eir-
cuit of the secondary machine has no lights
in it as when this circuit contains its maxi-
mum resistance, and there is an unnecessary
expenditure of power on the primary. In our
arrangement, on the other hand, no current is
indueed in the primary cirenit when the sec-
ondary circuit is free from resistance, and the
only power required to drive the machine is
therefore that nccessary to overcome simply
the mechanical resistance. The poweris thus
at all times exactly in proportion to the elec-
trieal work to be overcome.

We claim as our invention—

In a dynamo-electric machine, two circuits,
both of which pass through the field-helices
differentially and through armature-helices,
and one circuit of which inclndes resistance—
such as lights or other working devices ar-
ranged inseries, substantially as specified—so
that the electric energy in both circuits and
the effective magretism in the field are muta-
ally developed in proportion to the resistance
in one of the cirenits, substantially as set forth.

Signed by us this 4th day of April, A. D.

1882.
CHARLES D. HASKINS,
CHARLES M. LUNGREN,
Witnesses:
Gro. T. PINCKNEY,
Cuas. H. SMITH.
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