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SPHECIFICATION forming part of Letters Pate

nt WNe. 670,952, dated April 2, 1901,
serial No. 652,862, (No model.) )

10 all whom 6 may conceri:

Beitknownthat I, AUGUSTINE R. EVEREST,
a subject of the Queen of Kngland, residing at
Liynn, in the county of Essex, State of Massa-
chusetts, have invented certain new and use-
ful Improvemenbs in Potential- Regulators,
(Case No. 614,) of which the followmﬁ Is &
specification.

The present invention has for its object to
simplify the construction of regulators em-
ployed for varying the potential of alternat-
ing-current systems of electrie distribution;
and to this end it consists in the parts and
combination of parts more fully described and
claimed hereinafter.

My invention in general comprises a trans-
former having a primary winding connected
through a reversing-switch across the supply-
mains, with a secondary winding arranged in
SGLBlOI]S and adapted to be conn~cted wholly
or partially in series with one of the SLI"J[J]:) -
mains. Assuming that the regulator is em-
ployed on & thOHb&Hd volt encult, then with
the primary connected in such manner as to
produce the maximum voltage on the second-
ary opposing the main-line voltage the feed-
ers will be supplied with a voltage——as nine
hundred, forexample. On the other hand, if
the secondary voltage isin a direction to as-
sist the main-line voltage, caused by revers-
ing the primary wmdmg, the voltage supplied
to the feeders will be boosted above normal—
as eleven hundred, for example. It is un-
derstood, of course, that intermediate voli-
ages are obtained by varying the number of
secondary turns in circuit. It has been pro-
posed heretofore to vary the voltage of alter-
nating-current systems in the manner a,bove
described; but the switches employed to re
verse the puma,ry and cut the secondary sec-
tions into and out of circuit being separate
it necessitated the use of both hands and also
required considerable attention on the part
of the operator to see that both switches were
actuated at the proper time. This difficulty
was particularly noticeable when the voltage
was varying slightly each side of the normal,
as then both switches had to be actuated.

In carrying out my invention I propose o

eliminate the uncertainty and inconvenience
of operation above referred to by arranging

. Tormer B,

the switches in such manner that a single
handle controls them both and by connecting
the switehes so that the reversing-switeh op-
erates automatically at the proper time.
in the aceompanying drawings, Figure 1 is
a side elevation of my improved apparatus.
Fi1g. 2 18 a frent elevation of thesame. Tigs.
5 and 4 are details of the 1evu*smﬂ—3w1t£,h
Ifig. 5 is a diagram of connections, and Fig,
G is a detail showing use of choking-coil.
Mounted within a metal casing A is a trans-
having a primary winding next o
the core, with a secondary winding which is
divided into ten sections wound overit. The
naumber of sections represents one-half the
number of steps or positions of the regulator,
and 1t 1s to be understood that the number
can be varied as desired. The inclosing case
consists of a casting A', forming the base, and
a casting A°, forming the top. These are se-
cured tog }euhel by four vertically-extending
ngle-lwns A® located at the corners. To
f&cilimte handling, an eyebolt A*is formed
integral with the top casting A*.  Preferably
the frame i1s covered by sheet metal A° to pro-
tect the transformer from injury. To secure
the transtormer in place within the casing, a
cap 2 is employed, which is secured to the

| base by four vertically-extending bolts C.

The transformer-core K is 1llsuldted from the

base A’ by a strip of wood IF, and between the
cap and the core L-shaped pieces of wood G
and a strip G are employed for the same pur-

- pose.

Supported by a block of wood I, located on
top of the transformer, is a choking-coil I,
connected in cireult in such manner that it
prevents destructive sparking at the brushes
when moved from one eom.:.t(,t to another and
also forims a part of the circuit of one of the
mains. - The core of the choking-coil com-
prises a ?:)lmfbhty of iron “mnchm% of the
form shown in Fig. 5. The coil T’ is wound
over tongue I, and between the tongue and
one side of the core is an air-gap I°

Mounted upon a bracket in front of the cas-
1ng is a piece of slate or other non-combusti-
ble insulating material J, upon which are
mounted two vertical rows of short contacts
numbered from 1 to 5 and from 6 to 11, inclu-
sive. ‘Lhese contacts are connected to the
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secondary sections, the arrangement being
such that alternate sections are connected to
each row of contacts. DBetween these short
contacts are bridging-pieces ¢, forming no
part of the circeuit, but preventing the brushes
from eatehing between contacts.  Hxtending
parallel with the contacts are metal strips 0
and ¢, econnected to the outer terminals of
thie choking-coil.

Mounted in support L at one end and sup-
port I ar the other is a rod M, and sliding
thereon is a brush-holder M'. The brush-
holder carries two brushes N and N'.  Brush
N establishes connection between contact-
strip O and contacts 1 to 5, inclusive, and
brush N’ between contact-strip ¢ and con-
tacts 6 to 11, inclusive. The brushes are 1n-
sulated from each other and the holder and
are clamped in position by screws d.

Situated above the contacts is a hand-wheel
IZ, mounted ou shaft XK', and carried thereby
is an indicator K® adapted to travel over dial
O and indicate the various positions ot the
regulator. Rigidiy secured to shaft K'is an
arm K7, and eonnecting the outer end of the
arm with brush-holder M' is a pivoted rod I8°.
When the hand-wheel is rotated in either di-
rection from the position shown, it causes the
brush-holder M’ to move in a vertical direc-
tion and vary the circuit connections. the
shaft I’ is journaled in a bearing T, formed
by an extension of casting P, located on the
back slate piece J. Shaft I is prevented
from moving endwise by a shoulder at the
front end and a collar near the rear end.
Sleeved upon shaft K' is a disk Q, of insulat-
ing material, and mounted thereon are switeh-
blades Q' Q3 adapted to engage with the sta-
tionary contacts mounted on the back of slate
piece J. Secured o casting P is a stud P,
and pivotally secured to its outer end 18 &
forked arm R, having a central opening R/,
the edges R? of which form cam-surfaces. On
the rear end of shaft K' is an arm K¥, carry-
ing at its outer end a small roller £, adapted
to engage with cam-surfaces R and cause a
limited angular movementof thedisk Q. T'he
cam-surfaces R? are formed on an arm R,
pivoted at one end to a stud P¥ projecting
from the piece J, the opposite end of the arm
heing forked and arranged so as to engage an
antifrietion-roller I’ on a pin I, fixed to the
disk Q.

When the hand-wheel is rotated 1n either
direction from the position shown, motion 18
imparted to arm K% Roller £, working on
cam-surface B? causes arm Rtoswingaround
on stud P?® asa pivot and impart rotary move-
ment to disk Q. The contacts carried by the
disk then engage with the stationary contacts.

With brushes N and N arranged as shown
current enters at binding-post S from main g,
and one circuit is by fine wire 12, by wire 15
through the primary of the transformer, wire
14, reversing-switeh to wire 15, and to bind-
ing-post 3% which is connected to main f, the

at binding-post 3, the circuit is by way of
contact 11 to brush N', to contact-etrip ¢, by
wire 16 to the center of the choking-coll, and
thence by wire 17 to binding-post v and the
opposite side of the system. With brasip N
engaging with one of the fixed contacis—as
5, for example—the current enters as berove,
nasses thiough a section of the secondary to
contact 5, to brush N, to contact-strip 0, by
wire 18 to the choking-coil, and out the center

tap by wire 17 ro binding-post 3.

It will be seen that with the Dbrushes in
either of the positions above described- cur-
rent flows through a portion only of the chok-
ing-coil, thus redueing to a minimum the ei-
orey consumed thereby.

In passing from one position to another the
brushes N and N’ will short-cirenit & section
of the secondary, and fo prevent injury to
the apparatus the choking-coil is wound so
that the cross-current due to the difference of
potentinl between the brushesissmall—asten
or twenty per cent. of the full-load current,
for example.

When the apparatus is supplying its maxi-
mum amount of current to the system, the
currents flowing in the twosides of the chok-
ing-coil are approximately equal, and so far
as the choking-coll itself is concerned prac-
tically neutralize one another, the difference
being only sufficient to produce an effect cor-
responding to that produced by the cross-
current alone, which is quite small.  bMore-
over, as the cross-current lags almost ninety
degrees behind the main current a balance
sufficiently elose for all practical purposes is

obtained.

Referring to Fig. 6, brush N 1s shown par-
tially resting on contact 5 and brush N’ par-
tially resting on contact 11. T'hecurrenten;
ters contact 11, {lows across brush N’ tocon-
tact-strip ¢, through the choking-coil in the
direction of the arrow to the central tap 17,
and to binding-post 8. A second path for
the carrent is from contact 11 through the
lower section of the secondary coil to con-
tact 5, by brush N to strip 0, by wire 15 {0
choking-coil I', and to central tap 17, where
it unites with the first eireunit.

What I elaim as new, and desire to securc
by Letters Patent of the United States, 18—

1. In a potential-regulator, the combina-
tion of a transformer having a primary wind-
ing connected across the cireuit-mains, a re-
versing-switch included in ecireult with the
primary winding, o secondary winding di-
vided into sections, contacts for including
more or less of the secondary winding in ¢ir-
cuit with one of the mains, and a single op-
erating-handleso arranged thatas it is moved
from one extreme poesition to the other, 1t
will ecut the seetions of the secondary out of
cireuit, reverse the primary at a time when
the secondary is out of circuit, and cut the
seetions of the secondary back into cireult.

9. In a potential-regulator, the combin:-

opposite side of the system. Starting again | tion of a transformer having a primary con-
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nected across the circuit-mains, a secondary | lel to the contacts, brushes adapted to con-

winding divided into sections, contacts for
incinding more or less of the secondary wind-
ing in circult with one of the mains, brashes
adapted to engage with the contacts, a chok-
ing-coil econnected between the brushes to
prevent disruptive sparking and arranged to
maintain the eirecuit of one of the mains con-
tinuous at all times, and a tap leading fromw
the winding of the choking-coil at & point
between the ends so that when only one brush
s in ecireuit, the eurrent will only traverse a
portion of the coil. . |

3. In a potential-regulator, the combina-
tion of a primary winding, a divided second-
ary winding, contacts for cutting the second-
ary into and out of c¢irecuit, brushes engaging
with the contacts and adapted while moving
from one position to another to short-cireuit
a portion of the secondary winding, & chok-
ing-coll connected between the brushes, com-
prising a number of turns of wire wound over
an iron core with a tap to one of the mains
taken from a point between the ends of the
coil, the number of turns in the choking-coil
being sufficiently great to reduce the cross-
current between the brushes to a proportion-
ately small amount of the total current {low-
ing through the apparatus.

4. In a regulator, the combination of
winding, means for generating an electromo-
tive force therein, fixed contacts mounted
upon a suitable support and connected to
points in sald winding, brushes mounted for
engagement with these contacts, a reversing-
switeh for changing the direction of said elec-
tromotive force, and a single handle for op-
erating the brushes and reversing-switch.

5. In & potential-regulator, the combina-
tion of a transformer, two rows of fixed con-
bacts,brushes codper .atmg therewith,asecond-
ary for the transformer divided into sections
and connected to the fixed contacts, a revers-
ing-switch mounted for oscillating movement
on a spindle and included in cireuit with the
primary of the transformer, an operating-
handle for actuating the reversing-switeh, an
arm mounted on the spindle of the reversing-
switeh, and a link between the arm and the
brushes for imparting a reciprocating move-
ment to the brushes.

6. In a poteuntial- I'euula,tor the combina-
tion of a transformer havmﬂ a primary and a
divided secondary wm(lu_l_” two sets of con-
tacts connected to the sections of the second-
ary winding, contact-strips extending paral-

nect the strips with the contacts, a holder for
the brushes mounted forre OlplOCdtlnP MOoVe-
ment on asupport extending parallel with the
contacts, and a handle mounted for osciliat-
ing movement connected to the brush-holder
by a link so that a reciprocating movement is
imparted to the brushes.

7. In a potential-regulator, the combina-
tion of & transformer having a primary and a
divided Seeomhu y winding,a reversing-switch
in the primary winding, rows of contacts con-
nected to the secondary sections, brushes
mounted for ene zmezn@nt lherewmh and a
single handle for reversing the primary and
actuating the bmbhes, the relation of the
parts being such that as the handle i1s moved
from one extreme position to the other, the
secondary is first cut out, the primary re-
versed at a time when the secondary is out of

“eircuit, and the secondary, ineluded 1n ¢ireuit

again.

S. In a reversing-switeh, the combination
of a disk mounted for 0%011141)1110 movement,
contacts carried by the disk dd@pted to en-
cage with fixed contacts, an arm pivoted to
the baseorother &;mtioimxy partof theswiteh
at one end and engaging with a pin carried
by the disk at the other, a handle for actuat-
ing the pivoted arm, and means permit{ing
a movement of the handleindependent of the
arm.

9. The combination of a disk mounted for
oscillating movement, a shaft upon which is
mounted the operating-nandle, astud, an arm
pivoted to the stud, at one end and engaging
with a pin carried by the disk at the other and
pr oviaed with & cam-suriace, and an arm car-
ried by the operating-shaft engaging with the
cam-surface, |

10. The combination of mains, two Induet-
ively-related windings in fixed position with
respect to each other, one being connected
across the mains and the other in series with
one of the mains, and means controlled by &
single operating-handle for progressively va-
rying a and then reversing the direction of the
induced electromotive force in the series-con-
nected winding.

In witness whereof I have hereunto setmy
hand this 20th day of September, 1597.

AUGUBTINE R, EVEREST.

YWitnesses:
JOHIN W. GIBBONEY,
WILLIAM J. WOOLDRIDGE,
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