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To all whom it may concern:

Be it known that I, WiLsur H. TroMPSON, 2 citizen
of the United States, and a resident of Wilkinsburg, in
the county of Allegheny and State of Pennsylvania,

‘have invented a new and useful Improvement in Klec-

trical Apparatus, of which the following is a specifica-

tion. o e |
- Myinvention relates to electrical apparatus and it has

- special reference to apparatus having means for varying

10

the magnetizing effect of its winding or windings.
The object of my invention is to provide an apparatus

‘of the general chardcter above indicated that shall have

a flexible winding which may be either disposed upon

- 1ts core in two or more equal and opposing coils or be
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-adjusted to provide either opposing or assisting turns of

any number within the limits imposed by the length of
the winding. . : |
My invention is primarily intended for alternating

current voltage regulation, and I will therefore describe

it as applied to such use. I believe the invention tobe
of broader scope and suitable for other uses, however,
and I therefore desire it to be understood that no spe-
cific application which may be hereinafter described
shall be held to exclude any alternating current or di-

rect current apparatus the structural and operative
characteristics of which are the equivalents of those

" here set forth, even though such apparatus may be util-
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Iect a specifically di

1zed in different relations to e:
ent result. . | |
Potential regulators, as heretofore generally con-
structéd, may be divided into two general classes, one
of which embodies transformers having spaced leads to
which one side of a circuit is successively connected to
vary the voltage applied thereto and which therefore
involves numerous circuit interruptions. fl‘he other
class of regulators depends for its operation. upon the
position of a winding on a rotatable core with respect to
a stationary winding which is in inductive relation

er-

- thereto. This construction involves a considerable air-
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~ construction relatively.expensive.

gap in the magnetic circuit and necessitates a careful’

alinement of the rotating member, which makes the

The regulator of my invention may be constructed
with a comparatively inexpensive core and may effect
a wide regulation without circuit Interruptions.: In
general, it comprises one or more flexible windings of
cable, wire-braid or chain formation that may be read-
ily wound, unwound and removed without injury to

-the conductor itself orto its insulation. In case the

flexible winding is in two portions, they may be wound
upon parallel portions of a magnetizable core, which

are.elther rotatable with respect to the remainder of the’ |

core or are provided with rotatably mounted spools or
bobbins, though the use of spools or bobbins was not

" :‘ﬁﬂ ]
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| originally proposed by me. One end of each flexible .

winding may be connected to a slip-ring which is
mounted upon one of the rotatable core members or
spools and the opposite end of the same winding may be
connected to a slip-ring on the other rotatable core mem-

ber or spool, so that the two windings may be continu-

ously connected in series with each other andin series
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with a supply line. The flexible construction of thé |

winding itself and the rotatable mounting provide
means for transferring all or a portion of the turns of each
winding from one of the core portions to the other, so
that each core portion shall always have an invariable
number of turns thereon. ~

‘When collector rings are mounted -in such a position
that the magnetic lux in the core passes through them,
it is advisable to provide an opening in the ring in
which insulation may be inserted to prevent the induc-

tion of a short-circuited current in the ring and, in regu-

lation, where such short-circuited currents would be
excessive, a pair of narrow brushes, which are con-
nected by an inductive or other suitable resistance,
may be advantageously employed to engage the ring at
different: points, the circuit confiection being madeto
the middle point of the interposed resistance instead of
to a single brush, which would in some instances short-
circuit the ring or break the circait. -

The turns of both portions of the flexible winding
are s0 arranged that the electromotive forces induced
in all the turns of both portions may be added together
and act in one direction, or by simultaneously rotating
the movable members of the core, the turns of one por-

tion of the flexible winding may partially or wholly.
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neutralize the turns of the other portion, or the clec-

tromotive forces generated may be added together in
the opposite direction. In this way, if the magnetiza-
ble core is energized by a stationary winding connected
across a constant potential supply circuit and if the

flexible windings are connected in series with the same

line by a simultaneous actuation of the two rotatable
members of the core, the voltage delivered from the
line may be varied from a maximum value obtained

when-all the turns are acting in the same direction,

corresponding to that of the line voltage, to a minimum
value obtained when all the turns act in opposition to
the line voltage. - - |

'The principal advantage in providing two flexible
portions, the turns of which may be interchanged in

position, lies in the fact that the available space on the
| core 18 completely occupied at all times. | -

My invention “is illustrated in the accompanying
drawings, in which .

Figure 1 i8 a diagrammatic view of a regulator con-
structed in accordance therewith, in which two por-

| tions of the core are rotatably mounted. Fig. 2 is a
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‘similar view, in which spools or bebbme are rotatably-
mounted upon two perellel pertrene of a continuous

core, and Flg 3 is a diagrammatic view of a modified
arrangement in which a single portion of a mefrnetlze,-'
ble core is reteteble - ERRE

Referring to Fig. 1, a megnetlzeble core 1 comprreee-
two fixed body portions 2 and 8 and two parallel, rota-
 tably-mounted portions 4 and 5. ~The rotatable por- -
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tions 4 and 5 are provided with shaft extensions 6 and |
7 upon which are mounted ehp-rmge 8, 8% 9and ¥ and
a pair of similar pinions 10 and 11. ‘The retete,ble por-

‘tions may be simultaneously driven by the gear wheel

12 which engages the pinions 10 and 11 and may be

actuated by any convenient means, such as a4 hand-.

wheel 13. A magnetizing Wmdmg 16 may be mounted

upon the fixed core portion 3 end be connected across
‘an electric eupply line 17—18, Ome;jend of a fiexible

winding 19 is connected to the slip-ring 8 and is par-
tially coiled about the rotatable portion 4, the remain--

ing turns being wound upon the rotatable pertlon 5and
the other end ‘being connected through the slip-rings

" geand 9, which are connected by a conductor 199, t0

25

- gimilar wmdmg 20, the remaining terminal of whwh
- is connected to the ehp-rmg 8a.

When the two por-
tions 4 and b are elmulteneouely rotated in the same

- direction, the turns of both flexible Wmdmge are trans-
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ferred from one portion to the other until they are all

interchanged. In this way, the available space of the _

two core portions may be entirely occupied at all times
by the proper rotation of the core pertmne and the

- turns of the flexible windings may all act in the one
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.32 that are connected to the terminals of 4 preventive
resistance 33, the middle pemte of the resistances that

direction or the other, or may entirely oppose each

other when the ehp-rmge 8 and 8 are connected in
geries with the interrupted line conductor 18, which
causes the entire current eupphed from the 1111e 17 and
18 to pass through the two flexible windings.

Referring now to Fig. 2 of the drawings, pertlene of

‘the magnetizable core 21 that correspond in position
- to the portions 4 and 5 of Fig. 1 are respectively pro-
vided with spools or bobbins 22 and 23 upon which are
“coiled flexible windings 24 and 25. The ends of wind-

ing 24 are connected to ellp-rmge 26 and 27 and the ends
of the Wmdmg 25 ere eermeeted te ehp-rmge 28 end 29

111111

_ende ef the epeel 22 end rmgﬂ 28 and 27 bemg mount-.
A small’

ed upon the reePectwe ends of peel 23.
segiment of edch ring is removed and is repleeed by &

 segment .30 of 1neulet1ng material in order to everd the

generetlen of currents in the ringe
Each of the rings is prewded with twe brishes 81 and

. are ettached to the brushes Ine,kmg contact with the

ob

 middle polnts of the resistances 33 that are connected
. to-the brushes that make contdct Wlth the rmge 27 and
60’ - .-

' 'tlen Whmh 1e dlecleeed 111 Flg 3 m Whlch a ﬂemble |

rmge 26 and 28 bemg connected to the terminals of the
mterrupted line cenducter 18 in order tor connect the
flexible wmdmg in series in the circuit 1718, and at
the same time-to avoid harmful shert-clremte,, end the

29 being cohnected tegether.

In casge & w1de Verletlen in ireltage 18 net neceeeery, |
‘the construction of the core may be simplified and

made of emaller dlmenelone by INeans. of & medlﬁca.

|
!

| -1el portions of which are rotatable; a

_—
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_ene ‘end bemg connected te a, ellp-rmg 38 etteched to.
the portion 37 and the other end being connected to a
slip-ring 39 ‘which is mounted on the shaft of ‘a rota-
table drum 40 of non-magnetizable material. |

‘The rotatable members 37 and 40 are provided with
pinions 41 and 42 which are engaged by a driving gear
wheel 43.. The drwmg pear wheel 43 may be operated

by any qenvement -means, such as a2 hand-wheel 44.

By this arrangement, the simultdaneous rotation of the
‘miembers 37 and 40 transfers one or more of the turns
from the magnetlzmg core portion 37 to the drum 40,
thus providing . regulation from a normal voltage of a

| eupply lme 45— 46 when all the turns are on the drum
40 to a maximum variation therefrom when all the
‘turns are upon the megnetlzeble portren 37.
flexible winding is connected in series with the line

The

45—46 and the core may be magnetlzed in the usual
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manner by a winding 47, which may be connected -

across the lme 45--46.

I claim as my invention:

1. The combination with a megnetizable member con-
priging: two eppeeite fixed portions; a primary winding lo-
cited thereon, and {twe opposite rotatable portiens adja-
ceni to ‘the fixed portions; of a ﬂexible gecondary wlnding

that is tranefelable, in ‘whole or in part, from one of enid_

rotatable pertiene to the other, -
2. The combination with a. magnetizﬂble core cemprieing
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two rotatable por tiene, of -a flexible winding the turns of

which may be transferied to either core portien ‘ot be dis-
tr ihuted between the two. .
3. The combination with a magnetizable core cemprislnﬂ'

twe opposite rotdatable portions and adjacent fixed por-
tions, of a flexible windlng the turns of which may be eon- .
“cenitrated on either one of the retatable portions or be dis-
iribiited between them.

-4, The cembinatien with :) magnetizable core cemprieing
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two eppeeite rotatable pertienm adjacent fixed pertiene '

and a magnetizlng Windlng located thereon, of a flexible
windlng the turns of which may be transferred from one
wtateble core portion to the other so that they will either

md the tixed windlng or act in opposition thereto. .
. The coimmbination .with- a magnetizable core and a

magnetizing winding therefer, of a flexible eecendmy
winding that is mounted upon parallel core portions, and

means for trunefelrlng the turns of said flexible winding

to pmvlﬂe either two coils or four ceils.

6. The cemblnetieu with a magnetizﬂhle core and a
magnetizing wiuding therefor, of a flexible regulating
winding that {s mounted upon parallel core pertiens, and
means foi trangfeiring the. turis of sald windihg to pro-

{ vide fout colls of equal lengtli; fem c¢oils- ef unequal length

or two coils of equal length.

7. The eemblnatien with a fixed megnetizing winding
and n maguetlzahle core two portions of whieh are ro-
tatable, of a pair of similar flexible windings connected in
geries and wound on sild rotatable pertinna 4nd imeans
for intex ehenglng a purt or alt of the turns ef eaid ﬂexlhle

| wlndinge

8. The combihation wlth ;| magnetlzable core; two paral-
fixed m&gnetizlng

,wlndlng mounted on sald coré and two elmilar flexible
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windibgs thiat are riounted on said rotatable cove pertiene; .

_und ire connected In eﬂee, of means for rotating gaid

gore portions to effect transference of the tur ng of the two
- -'_ﬂexlble windings.

0. ‘A voltage regulater that cemprieee £ maﬂnetlzalyle

-'_cerer two portlons/of which are rotatable; a fixed magnetlz-

liig winding ifiounted on gaid core and two stinllar flexible

- windings that are mounted on sald ret&tnhle core portiohs
- 185

and are eenneeted ln gerles.

10. The cemblnatlen with f magnetlzehie gore; g mag:
'neﬂelng 1«'.rlru:'lh:tg therefor and two similar flexible wind-

Angs which are mounted on two Fotatable pertlune of said
_core;. and fire 80 eenneeteﬂ thitt the élects emetlve forces in-

duced thereln are added together, of meane foi lnter-
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changing a part or all of the turns of the flexible windings
S0 that the electromotive forces induced therein partially
or wholly neutralize each other. - :

11. The combination with a magnetizable core, a mag-
netizing winding therefor, and two similar flexible wind-
ings that are mounted upon rotatable portions of said
core, sald flexible windings being S0 connected that the
electromotive forces induced therein are added together,

- of means for interchanging a part or all of the turns of
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the windings 'so that the electromotive forces induced
therein are partially or wholly opposite in direction. o
12. The combination with a magnetic circuit that com-

prises a continuous magnetizable core on twa rofatable

portions of which are mounted flexible windings, of means
for interchanging a part or all of the turns of the wind-
ings so that the electromotive forces induced therein are
partially or wholly opposite in direction.

13. The combination with a magnetizable core two pOT-

tions of which are rotatably mounted, and a magnetizing-

windin]‘g therefor, of a flexible winding which is mounted
on said rotatable portions and means for simultaneously
rotating said portions comprising a driving gear wheel

and a pair of pinions which are fixed to shaft extensions

of the rotatable portions. - . .

14, The 'combinatiqn with a magnetizable core, a pair of
similar, rotatably mounted
vided with shaft. extensions,. pinions attached thereto, a

- magnetizing winding for said core, and means for simul-

taneously rotating said portions that comprises a driving

862,361

“of flexible

name this 12th day of July,
portions ‘thereof being pro- -

3

wheel which engages sald pinions, of a winding composed
conductors and mounted on the rotatable core
portions. | | - |

15. The combination with a magnetizable core, a pair of
similar, rotatably mounted portions thereof being provided
with shaft extensions, pinions attached thereto, a mag-

‘netizing winding for said core, and means for simultane-

ously rotating -said portions that comprises a driving
wheel which engages sald pinions, of a winding that is

composed of fiexible conductors and is mounted on the ro--

tatable core portions, and means for varying the electro-
motive force induced in the flexible. winding without inter-
rupting the circuit connections..

~16. The combination with an alternating current sup-
Ply cireuit, a magnetizing winding that is connected aCross
the circuit and is mounted on a magnetizable core, two
similar portions of which are rotatably mounted, of a pair

30
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of flexible secondary windings that are disposed upon the

rotatable core portions and are connected in series with
the supply circuit, the positions of g part or all of the
turns of the flexible winding being interchanged as the
said core portions are simultaneously rotated, without in-
terrupting the circuit connections.

In testimony whereof, I have hereunto
1903,
WILBUR H.

subseribed my

THOMPSON.
Witnesses ; |

ALBERT C. LASHER,
BIrRNEY HiINES,
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