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1o all whom it may concern:

10

Beitknown thatl, AUGUSTINE R. EVEREST,
a subject of the Queen of Great Britain, re-
siding at Liynn, county of Essex, State of Mas-
sachusetts, have invented certain new and
useful Improvements in Constant- Current
Transformers, (Case No. 1,021,) of which the
following is a speci catwn |

My mvenmon relates to alternating-current
transformers for changing euuents of con-
stant potential to currents of constant vol-
ume or the reverse, and has reference more
especlally tothat type of transformer in which
relatively movable coils are employed. In
some of 1ts broader aspects, however, my in-
vention is not limited to use in connection
with transformers, but may be applied toa va-
riety of electromagnetic devices having rela-
tively movable coﬂs motion between Whleh
s caused by the action upon each other of cur-
rents flowing in the coils.

Myinventionischiefly valuable,however,in

- connectionwithtransformersof thetypeabove

30

35

40

mentioned, and I use it in this relation for the
purposeof obtaining betterregulation. Ihave
observed that in constant-currenttransform-
ors such as already reterred to the secondary
current at small loads, when the coils of the
transformer are separated from each other, is
larger than at full load, when the coils of the
tmnsformel are close tmethel Inthesetrans-
formers, as is well undel stood, the foree of
repulsmn between the currents in the pri-
mary and secondary colls is opposed by a
suitably - applied force the value of which
serves to determine the current at which the
coils will separate or move apart from each
other. With every decrease of load in the
secondary circult there 1s a tendency toward
increase of current and a consequent increase
in the force of repulsion betweenthe primary
and secondary coils. The coils therefore
move away from each other and more leak-
age flux 18 created between the coils than
When in the original position. The secondary
electromotive foree- is thus decreased, thus
tending to decrease the current to its proper
value. As above noted, however, I have ob-
served that the load curve of the transformer
is not a straight line, but shows a larger cur-
rent at small loads than at full load. In or-

ngs 2 3.

L lever at 17.

der to compensate for this defect, I provide a
device—such, forexample, asa variable coun-
terweight—of such a nature as to decrease
the force urging the coils together the more
the coils are separated. The decreased force
of repulsion between the coils when they are
widely separated is thus opposed by a corre-
spondingly-decreased force urging the coils
together. Underthese conditionsa given in-
crease in secondary current will produce an
increased displacement of the coils and con-
sequent decrease in electromotive force suf-
ficlent to cut down the current to its original
value.

My invention will be more readily under-
stood by reference to the following descrip-
tion and accompanying drawing, while its
scope will be clearly and particularly pointed
out in the appended claims.

Thedrawingillustrates my invention as ap-
plied to an a,ltem&tmw current transformer.

The core of the tlansformel 18 here shown
as of rectangular form, with a main core or
bar 1 connected to end pieces secured within
the castings 2 and 3. Bars 4 and 5 are ar-
ranged parallel to the bar 1, with their ends
likewise secured in the end pieces in the cast-
Clamping-bolts 6 engage lngs 7 on
corresponding ends of the end pieces 2 3 and
serve to clamp the parts of the transformer
together, Primary and secondary coils are

| illustrated at 8 and 9, and both coils are ar-

ranged to embrace the bar 1 of the trans-
former-core. Thecoill 9is preferably station-
ary and is arranged so as torest on the lower
cross-plece of the transformer-core. The coil
31s movable relatively to the coil 9 and is sus-
pended from one end 12 of an oscillating lever
by means of the looped cord 10 and suspend

ing-cord 11. So far as the principle of the
mventlon 1s concerned it is immaterial which
of the coils 3 and 9 18 the primary and which
the secondary.

Theoscillatinglever 13is mounted on knife-
edges 14, carried by a fork-shaped bracket 15,
secured to the cross-bar or casting 2 of the
transformer-frame or otherwise suitably sup-
ported. "The other end 16 of the oscillating

lever carries a device similar in form to g
can, the same being pivoted to the end of the
A bolt 18, the head of which is
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not shown, passes through the end 16 of the | as described for opposing to the force of re-

oscillating lever and through a slot 19 in the
cam 20, the slot being curved along ares
struck irom radii with the bolt 17 as a center.

By moving the cam 20 so that the clamp-

ing-bolt 18 is secured in different positionsin
the slot 19 it will be observed that the end
21 of the cam may be moved toward or away
from the fulerum or axis of oscillation of the
lever. Thehorizontal projections of different
points in the winding or cam surface 22 of
the cam 20 are thus shifted relatively to the
axls of oscillation of the lever 13. A cord 23
is connected to the winding-surface 22 at a
point Indicated approximately at 24, and to
the lower end of the cord a weight 25 of suit-
able value 18 secured. |

The cord 11, which carries the coil 8, en-
gages a winding -surface 26 of cylindrical
shape with 1ts axis coincident with the axis
of oscillation of the lever 13, to which the

winding-surface is fixed. Whatever, there- |

fore, be the position assumed by thelever the
lever-arm supporting the weight of the coil 8
remains the same. Such, however, is not the
case with respect to the lever-arm formed by

the weight 25, dragging downward upon the

cord 23, passing over the winding-surface 22.
Owing to the eccentricity of this winding-sur-

face the lever-arm or moment about the axis

of the lever 1s greater when the arm 16 is de-
pressed than when it is raised in the position
illustrated.

The weight 25 is so chosen as partially, but
not wholly, to counterbalance the weight of
the coll 8. Owing tothe changein the lever-
arms above mentioned it will be seen that
when the coills are close together the unbal-
anced weight of the coil 8 is greater than
when the coils are separated from each other.
" In describing the operation of my inven-
tion it is unnecessary to set forth the mode
of action of a constant-current transformer
of the type illustrated, since the same is well
understood in the art. Concerning the ap-
plication of my improvement to this type of

transformer, I may state that the decrease in |

repulsion of the two coils when they are sepa-
rated from each other over that which takes
place when they are close together is prob-
ably due to the fact that the reluctance of the
magnetic circuit forthe leakage-lines of force
which return through each coil without
threading through the other is greater when

; the coils are separated than when they are

close together. 'T’his increasein magnetice re-
luctance is, however, small and varies with
the particular type of transformer employed.
It will of course be obvious from what has
been said that the load curve of the trans-
former instead of being made a straight hori-
zontal line may be given any other form by
suitably changing the law of the counter-
balance. Whether or not this be the reason
for the variation in the force of repulsion be-
tween the coils, the fact remains that such

of brackets 2S.

pulsion a force which varies with the load
70

serves to bring the current in the secondary
circuit to the same value, whatever be the
relative positions of the coils, thus establish-
ing the utility of my invention regardless of
its theory of operation. |

Although unessential featuresof my inven-
tion, I may mention that a transformer of the
type shown in the drawing is preferably in-
closed in an iron casing, which may be filled
with oil or other material for insulating the
parts of the transformer. With thisarrange-
ment the transformer 18 generally secured to
the casing, such as illustrated at 27, by means
The casing 27 is preferably
formed of sheet-iron and is riveted or other-
wise secured to the cast base-plate 29. A
block of wood 30 rests on the top of the cast
base-plate 29, and, if desired, may carry the
welght of the transformer itself.

Having thus deseribed myinvention, what
I claim as new, and desire to secure by Letters

{ Patent of the United States, is—

1. The combination of relatively fixed and
movable coils, one of whichisattached by suit-
able means to one end of an oscillating lever,
a device adjustably secured to the opposite
end of the lever, and having a curved wind-
ing-surface, the centers of curvature of parts
of which are non-coincident with the axis of
oscillation of the lever.

2. In an alternating-current transformer
the combination of primary and secondary
colls, means for allowing the force of repul-
sion betweenthe currentsin the coils to cause
a relative motion in a straight line between
the colls, and means for opposing the force of
repulsion by a force which decreases as the
load decreases. |

3. In an alternating-current transformer
the combination of primary and secondary
colils, means for allowing the force of repul-

sion between thecurrent in the coils to cause

a relative motion in a straight line between
the coils, and means for opposing the force of
repulsion by a force which is less at some
given load than at a higher load.

4. In an alternating-current transformer
the combination of primary and secondary
coils movable in a straight line relatively to
each other, and means for opposing to the
force of repulsion between the currents in
the coils, a forece which variesin such a man-

ner as to make the current in the secondary

coll at full load equal in value tothe current
in the secondary coil when the load is small.

5. T'he combination of relatively fixed and
movable coils, in mutual inductive relation
to each other, an oscillating lever to one end
of which one of the coils is suitably attached,
and a device with a curved winding-surface
pivoted to the other end of the lever.

6. The combination of a core, a relatively
movable coil codperatively related thereto, a
pivoted member, means for supporting said

variation exists and thatadeviee constructed | coil from said member, a device having an
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eccentric winding - surface carried by said |

member, a weight, and a flexible connection
attached to said weight and passing oversaid
winding-surface. |

7. The combination of a core, a relatively
movable coil codperatively related thereto, a
pivoted member, means for supporting said
coil from said member, an adjustable wind-
ing-surface carried by said member, and a
counterbalancing-weight suspended bya flexi-
ble connection passing over said surface.

8. The combination of a lever, a coil sus-
pended from one end of the lever, an eccen-
tric winding-surface carried by the other end
of the lever, and a counterbalancing-weight

ﬂ

having a flexible connection passing over
sald winding-surface.

9. The combination of a lever, a coil sus-
pended tfrom one end of the lever, meansfor
applying a force of constant value to the other 20
end of the lever, and means for automatically
varying the point of application of said foree
to said lever.

In witness whereof I have hereunto setmy
hand this 28th day of February, 1899.

AUGUSTINE R. EVEREST.

Witnesses:
ALEX F. MACDONALD,
DucALD McKILLOP.
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