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To all whom it may concern:

Be it known that I, ELIHU THOMSON, a citi-
zen of the United States, residing at Swamp-
seott, in the county of Egsex, State of Massa-
chusefts, haveinvented a certain new and use-
ful Improvement in Transformers, of which
the following is a specification.

My present invention relates to an adjust-
ing deviee for controlling the potentials de-
livered to the secondary cireunits of trans-
former systems, where under the conditions

of working there would be a considerable va-,

riation of potential with varying load, so that
on a change from light to full load condition
there wonld be a considerable drop of elec-
tro-motive force, such as would render the
system ineffective for the operation of incan-
descent lamps in multiple are.

My invention briefly consists in providing
a transformer feeding currents to a 'second-
ary circuit, with means for varying the ef-
fective inductive lengths of the secondary or
primary winding, such means being capable
of making the variation of relation of induct-
ive length in a continuous or unbroken man-
ner, whereby the lights are kept steady dur-
ing the adjustment. It is not new, as I am
aware, to vary the length of the secondary
or the primary of an induction-coil used in
lighting by steps, as by a number of contacts
with a traveling contact moved thereover.
My invention, however, provides a continu-
ous smooth movement and at the same time
makes the action of adjustment automatic or
dependent upon the load which is being used
in the system or upon load on the particular
secondaryin question. In an extended trans-
former distribution system with alternating
currents one transformer or transformer sub-
station may be heavily loaded at a time
when another is but lightly loaded, and if
the dropon the lines, primary and secondary,
plusthe drop in the transformer on a heavily-
loaded section, exceeds a certain amount the
lamps fed thereby will not be properlylighted,
while, on the other hand,the absence of drop
on the other portion of the system may cause

undue brilliancy or an undue increase of po-

tential above the normal to exist. Itis, more-
over, desirable to construct the system in
many cases so that a considerable drop of po-

tential may exist, as otherwise the amount of
copper employed in thelines and in the trans-
formers is excessive.

My invention provides a device which can
be used in conjunction with ordinary trans-
formers to effect the necessary regulations or
can be used as a transformer itself, if de-
sired. Various modifications in the construc-
tion and arrangements of the parts may be
made; butIshall describe,in connection with
the mventlon, substantlallv those elements
which are required in pr actice without re-
stricting myself to the par tlcularﬂmbodlmeut
of them

In the accompanying drawings, Flwure 1is
a side elevation of a self- 1efrula,tmw trans-
former embodying my invention, the circuit
connection being indicated diagrammatically.
Fig. 2 is an end elevation theleof Fig. 3 is
a sectlon online 3 3in Fig.1,and Fig. 4 shows
a modified arrangement.

In the form shown in Figs.1,2,and 3 there
is mounted on a horizontal skhaft X, jour-
naled in bearings x, an iron core made up of
laminated iron or iron-wire bundles a, (see
TFig. 8,) around which is wound a primary
0011 P, connected to the primary wires p, con-
veying the supply current. Outside of the
primary coil P is wound a secondary coil, the
outer turns of which S are laid bare, bu‘r, are
kept from lateral contact by insulation <.
They form, as it were, a screw-thread or helix.
A U’IOOVGd roller R, carried on a condueting-
bal B, is arranged so that on the rotation of
the coils PS the contact-roller R will travel
over the wire 8, and according to the direc-
tion of rotation will include more or less of
the turns S in the circuit through the lights
L L, one terminal of said cirenit being carried
to the bar or roller R and the other to a con-
taet-ring J, to which the other terminal of the
secondary coil 8 is attached. Current is car-
ried into the primary coil by suitable contact-
rings ¢ and brushes b, 50 as to permit the ro-
tation of the transformer. Placedin the sec-

ondary cireuit or light circnit L L is a small
alternating-current motor M, the torque of
which increases with the increase of load I, L,
and the purpose of whichis torotate the trans-
former by any suitable gearing or connec-
tion—such as that shown in the drawings—
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and cause the roller R to roll over the outer
turn S and vary the length of the secondary
coil in action, putting additional coils in cir-
cuit as the load increases. Acting counter to
the motor M is a weight W, attached to a cord
to be wound upon a conical drum D, so that
the leverage of the weight increases as the
torque of the motor M increases under vary-
ingload By this means a condition of stabil-
ity is reached for each change of load. The
armature of motor M receives the whole or a
definite part of the current passing through
the lights. The field-magnet of the motor M
may be excited by a shunt taken across the
mains or in any suitable manner. It will be
understood that the motor M typifies any
construction of motor in which the torque by
alternating currents flowing in it increases as
the current increases through it. If the
torque of the motor M in winding up the
weight W decreases, as by a decrease of lights
at L L by open - circuiting them, then the
weight W reasserts itself and turns the mech-
anism backward. The adjustments are such
that on the lightest load L L the first turns
of the secondary S are included or put in ac-
tion, or just such a number of turns as will
givetherequisiteelectro-motive force. Asthe
load L Lincreases, the motor M begins to turn
and wind up the weight W, and the shape of
the conical drum D is made such that for
each addition of load or current the turning
given is just such as to increase the length of
the secondary coils in action, so as to bring
up the electro-motive force upon the lamps to
the normal and compensate for all drop. ~ For
the very lightest loads the motor M does not
need to acs at all; but only under a certain
inerease of the lamp-load L L will it come into
action to begin the movement.

Fig. 4 shows one of the ways in which my
invention may be applied to supplement the
action of an ordinary transformer or to effect
the regulation in such a transformer. “The
transformer is represented at T, being one of
the ordinary alternating-current type used
for electric lights. The primary line pis con-
nected through the main primary coil of the
transformer T and in series also through the
primarycoiloftheregulating-transformeratP.
The secondary coil of the larger transformer
T is connected, also, in series with the second-
aryof theregulating-transformerS,or,inother
words, the turns of the secondary of the regu-
lating-transformer are variable and are in se-
ries with thesecondary turnsof T, which latter
are not varied, while the two primaries of the
regulating-transformer and the transformer
T are in series. Virtually by this connection
the regulating-transformer becomes an ad-
justable part of a transformer system, includ-
ing the fixed part T, and the regulating ae-
tion of the regulating-transformer is accom-
plished by the motor M and the counter
torque device D W, acting in opposition to the
motor M, in accordance with the variations in
theload L L. The capacity for variation may
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be such that all of the turns of the secondary
S of the regulating-transformer are required
to be eut out by rotation and shifting the
contact R under light load, and all of the
turns put in under full load. It will be seen
that in cutting out thesecondary turns S un-
der light load there is also keptin circunit the
primary P of the regulating -transformer,
which then acts as a self-inductive coil and
tends to save energy. It is also evidént that
were it not for complexity the variation of
the effective lengths might with proper ar-
rangements of circuits be made in the pri-
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mary instead of in the secondary circuit, and -

I donot limit myself to the particular circuit,
whether primary or secondary, which is op-
erated upon or varied in effective length in
accordance with the load. I have shown
what T deem the most feasible and practical
arrangement. It is obvious that instead of
the counter torque device D W, counteracting
spiral springs having similar properties may
be used.

‘What I claim as new, and desire to secure
by Letters Patent, is—

1. A transformer for electric circuits, pro-
vided with means for varying the length of
one of its windings in a eontinuous unbroken
manner, substantially as set forth.

2. A transformer for electric circuits, hav-
ing means for automatieally varying the ef-
fective inductive length of one of its wind-
ingsin a continuous unbroken manner simul-
taneously with the change in load, substan-
tially as described.

3. A transformer for electric circnits, hav-
ing one of its windings bare, and a traveling
contact maintaining a continuous unbroken
connection with said winding, substantially
as described.

4. A transformeyr for electrie circuits, hav-
ing one of its windings bare, and a traveling
contact adapted to roll in contact with said
winding, substantially as described.

5. A transformer for electric circuits, ar-
ranged to rotate on a longitudinal axis and
having one of its windings bare, and an axi-
ally-movable roller bearing upon said wind-
ing, substantially as set forth.

6. The combination, with a rotatable trans-
former having one of its windings bare, of a
traveling contact resting continuously upon
said winding and means for rotating the
transformer, substantially as set forth.

7. The combination, with a transformer
mounted on alongitudinal shaft and having
one of its windings bare, of a traveling con-
tact bearing upon said winding and a motor
controlled by the load upon the secondary
circuit and arranged to rotate the shaft, sub-
stantially as described.

8. The combination, with a transformer
mounted on a longitudinal shaft, of a travel-
ing contact maintaining a continuous un-
broken connection with one of the windings
thereof, a motor responding to variations in
the load upon the secondary cireuit, arranged
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to rotate the shaft in one direction, and a
counterbalance tending to rotate the shaft
in the opposite direction, substantially as set
forth. -

9. The combination, with a transformer
having its outer coil bare and mounted nupon
a longitudinal shaft, of a traveling contact
maintaining a continuous unbroken contact
with said coil, a motor for rotating the shaft
in one direction, and a counterbalance ar-
ranged to exert an increasing torsional force
upon the shaft in the opposite direction, sub-
stantially as set forth. .

10. The combination, with the transformer

mounted upon a longitudinal shaft X and 13
having its outer coil S bare, of a roller R, ar-
ranged to slide axially upon the rod B and
to maintain a continuous contact with the coil’
S, a motor geared to the shaft, and a conical
drum D, secured to the shaft and having a 2o
cord and weight attached thereto, substan-

Aially as described.

In testimony whereof I have hereto set my
hand this 20th day of May, 1892.
ELITHU THOMSON.
Witnesses: . ‘
JOHN W. GIBBONEY,
BENJAMIN B, HuLL.




