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lation advantageously both as regards the
character of the apparatusemployed and the
results effected, I have devised the method.
and means illustrated in the accompanying
drawings, in which— -

Figure 1l is a front elevation of the induct-
ive regnlator, and Fig. 2 a diagram- of the
entire apparatus employed. Fig. 3 is a dia-
gram illustrating the action of the inductive
regulator. |

In the drawings, A and B are the supply
alternating -current mains; C, a stationary
transformer; D, & stationary switch base or
plate; K, an inductive regulator, and F and
(x the -work-circnit mains. |

I'or the purpose vf carrying out my inven-
tion I have shown the switch-plate D as pro-
vided with an outer contact-ring d, an inner
contactring d', an outer. set. of contact-seg-
ments 1, 3, 5, and 7, and a similar set of in-
ner contact-segments 2, 4, 6, and 8, the seg-
ments of each set being spacaed apart and al-
ternating, as regards radial position, with
thqse of the other. A switch-arm D’ is suit-
ably fastened to one end of a shaft' D? al the
center of the switch-plate D and'is provided
with two brushes e* and ¢®. The brush e? is
80 located as to make contact with ring d
at all times and also with each of tontact-
segments 1, 3, 3, and 7 during a portion of
each revolution of switch-arm D", -

The brush € is 8o located as to make con-
fact with ring d' at all times and with each
of contact-segments 2, 4, 6, and 8 during &
portion of each revolution of arm D’, the re-
lation of the two sets of segments being such
that each brush comes into contact with a
corresponding segment just before the other
brush breaks contact with its segment. The-
switeh-plate D is also provided with a ston-

To all whom it may concern:

. De it known that I, NORMAN ROWE, a citi-

zen of the United States, residing in Wilkins-

burg, in the county of Allegheny and State of |
5 Pennsylvania, have iuvented a new and use-
ful Improvement in Means for and Methods
of Electromotive-Force Regulation, (Case No. 1

55

767,) of which the following is a specification.
- My invention relates to alternmating-cur-

10" rent gystenis of electrical distribution which
- einbody means -independent of the primary
source of current for raising and lowering the
electromotive force of the work-circuit.

- The object of my invention is to provide a
method of and means for increasing or de-
CreasulE oas WOl A-Girvuis olecirolwotive foree
gradually over any desired -range without
undue expense and complication as regards
either the strneture or operation of the appa-
ratus employed. | _

~Among the methodsheretofore proposed for
varying the electromotive force in alternat-
ing-current work-circuits supplied directly
by stationary transformers perhaps the most
usual is that which involves varying the ac-
tive length of either the primary or the sec-
ondary transformer-wiriding by means of snit-
able switch devices. : :

- Indealing with large transformersand high

electromotive forces this method involves the

employment of either an excessively large
and practically probibitive number of switch
contact-points and corresponding divisions of
the transformer-winding or excesgively large
and abrupt changes in the electremotive force
between successive divisions of the trans-
former-winding. It has also been proposed
to vary the work-circuit electromotive force
by means of .a regulator having two induct-
ively -related windings which may be rela-
tively adjusted in position, so as to magnet-
lcally vary the electromotive force. This
method fails to satisfactorily meet all the re-
quirements of a normally high voltage cir-
cuit in which a wide range of variation is de-

6o

k5
20 70

15

30 80

35

40 9o

the arm D’ when the latter is in either its
first or its last position.

The primary ¢ of the transformer C is pro-
vided with leads 1%, 2%, 3%, 4%, 5%, 6*, 7%, and
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gired, chiefly on account of the size and atruc-
ture of the regnlator which it is necessary to
employ for such purpose and the consequent
torque to be overcome in operating it.

In order togecure the desired range of regu-

; pin f in position to be engaged by a lug f' on

8* at regular intervals extending over a por-
tion of its length, which are respectively con-
nected to. the contact-segments 1, 2, 3, 4, 5,
6, 7, and 8. . An end:lead 9* constitutes the
terminal of the line conductor A. The wind-

whoy

) { O



620,365

2 _ o

--i'i:g of the se¢ondary ménibar ¢’ of the regu-
lator E is connectad at one 1toring d and

at the other end toring d', the latter of which
constity tes' th? terminal of _the line condyetor

ondary cireunit F G—1, €., in shunt to the gee-
ondary ¢’ of transformer C-—~bymeansof rings
and /',

&8 Lhe switch-arm D’ ig |
15 struetion shown the reguniator has eight mag-
aetic poles; bat any
found desirable and practicable may be em-
._‘lo‘}fed by suitably modifying the switching

> The aperation of my invention isas follows:
~Assuming. that ‘the switch-arm: I’ and the
inembereof the ind uction-regulatorare in the
~ Ppositionsindiecated in the drawings, so that the

T zero( represented by zin Fig. 3.) loamaximuom
Positive value, (indicated atm'in 8aid figure, )
the main-line electromotive force will obvi-
ously be less than the normal by an amount

35 which gradually deeregses from the point x,
to the point 2 and will then he gradually in-

' sponding to point 22 i
4o bruash &2 wip be
and brugh 3 With segment 2

8ectioh of the transformer-
*0 primary ¢ between Ieadq 1*

corresponding to lead 3+ being opposed .by

an amount which decreases

? Position of arm D) ig reached, when its
effect is nil, From this point the ling elac-
tromotive forca jg boosted until brpah g2

J

other .number that is.

fore, that the line elect:

Sindicated by the fu]l--

A further movement of switch-arin D will -

cut out that portion of *the,transfonn_e_r-pri-
mary between leads 3* ang 4% If the'tnove-
ment of the arm I’ be con tinued until itg lug

. corresponding te. lead 5
and then to point

6%, then opposed from point m¥, correspond-
ing to lead 6+, to. point ! corresponding to
lead 7%, and then boostea to point m?, corre-
Sponding to lead 8*. It will be

romotive foree is raised

._'70'

75

_ : 8o
m® corresponding to lead.

: ga

the ideas of the construetor or operator with-
out departing from the Spirit and scope of my

.1avenrcionu.

I cleim as'my in vention—
1. The method of raiaing
electromotive force gy pplie

or loﬁre'riﬂg the
by a transformer
Ieng:*.h of which
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- 2. The method of varying the electromotive
‘forece supplied by a transformer haviog a
-winding the active length of which is vari-
- .able, whiclh consists in first inductively va-
5 rying tle electromotive foree within limits

corresponding to a division of ‘the winding,

.then cutting such division either into or out

~of eircuit and repeating such operations un--
_tilthe desired change in electromotive foree is .

10 secured. .- o | o
3. The combination with a station ary trans-

| "foi_-;nm? having a divided winding, of '3 switch

or gwitches for entting the divisions of the

“winding into 6v out of circuit:syccessively,
1§ Aod mean B{fli‘!'r.'”fﬂﬂ.nct.wﬁly varying the elec-
%

= Hroniotive £oi é‘éﬁffﬁéen‘ ‘operations of the
‘“switch which effe
the winding. -~ R
4. In-a’system of electrical distribution, a

20 stationary.transformer in combingtion with

a gwitcli or-switches for varying the active

length-of one of the transformer-windings by

cliauges in the length of

successive steps and an induetive regulator
for varying the electromotive force between
certain of said steps, whereby the working
electromotive foree is gradually varied be-
tween maximum and minimum limits.

5. In a system of electrical distribution, a
stationary transformer having leads extend-
ing from several points in one of its windings,
in.combination with a switch for connecting
sald leads successively with one of the line
conductors, and an induective regulator for
I either raising or lowering the electromotive
| force to a value corresponding substantially
to the.next lead in the series prior to connect-
ing such lead with theline conductor.

- In testimony whereof I have herennto sub-
scribed my name this 17th day of January,

A. D. 1898. - -
' NORMAN ROWE.

Witnesses: |
JAMES Ib. YOUNG,
I1. C. TENEL. |
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