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T6 all whom it may concern:

~ Beitknown that I, AUGUSTINE R. EVEREST
“a subject of the Queen of Great Britain, re-

siding at Lynn, county of Essex, State of Mas—-
5 sachusetts, have invented certam new and

~useful Improvements in Regulators, (Case
- No. 836 ,) of which the followmﬂ' is a sneelﬁca-
tion.

My mventlon relates to. the regulation of al-

10 ternating-currentsystems of d1sb11but10n and

has reference more specially to that type of
- regulatorin which the electromotive force in
a working circunit is altered by including in
series therewith.the electromotive force de-

15 rived from the secondary of a transformer.

This secondary electromotive force may. bein-

cluded in  the working circuit either in con-

Jjunetion with or in opposition to the initial

- electromotive force operating thereon, while
20 intermediate gradations " of eleetromotw
force may be secured by varying the electro-
motive force of the secondary winding by
changing the ratio of transformation of the

regulating-transformer—as, for example, by

25 varying thenumberofactivesecondary turns.
Heoretofore when it has been desired to
change the relation of the regulating electro-
motw e force with respect to Lhe electromotive
force in the working circuit from conjunction

30 to opposition or the reverse it has been cus-
. tomary to employ a smtably connected re-
- versing-switch., This is'a troublesome com-

plication, and my invention aims to do away
- with the same by the employment of a novel
35 means for cutting in and out the turns of the
secondary Wmdmn' ‘of the regulating-trans-
former. Instead of varying the .turns from

- oneend of thesecondary windingonly, Imake |

use of a switching device havmn' two moving

40 contacts which opera,te to mmult&neously-

vary the turns of the secondary winding from
‘both of its ends.

tooneof the terminals of the circuitto beregu-
lated and has a continuous movement over

45 fixed contacts connected at intervals to the

whole length of secondary winding, so that
when the moving contacts approach each
other the amount of active secondary wind-
ing-is reduced until a point is reached where

50 both contacts make connection with the same

§ mg is then entir ely cut out of cireait.
tinued movement of the contacts cuts in the
‘secondary winding by degrees, but with its
‘electromotive force reversed with respect to 55
the working circuit. -

of smaller or larger value.

Each contact is connected |

A"coﬂ‘— |

The regulating- transformer is ordinarily
constructed SO that its secondary electromo-

tive force is equal to ten per cent. of the ini-

tial electromotive force operating in the cir- 60
cuit to be regulated. The regulator thus al-
lows an increase in eleetromotwe forece of ten

per cent. above this initial value and ten per

cent. below. In some cases, however, a still

_greater reduction in electromotive f01 ce 18 63
: neeessa,ly My invention aims to overcome
this disadvantage, not by altering the nature

or capacity of the regulator, but b} altering
the initial electromotive force of the 011{311113
toberegulated. Inaccordancewithmyinven- 7o

+ tion the working circuit instead of beingcon-

nected across the supply-mains is connected
across a source of electromotive force either

- Thus the termi- -
nals of the working circuit may be connected 75
one to one of the supply mains to which the
primary of the working transformer is con-
nected and the other to an intermediate
pomt in the primary of the transformer, or,

| if desired, only a portion of the primary may 8o -

be. 1n(,1uded between the supply-mains and
the working circuit connected to its extremi-
ties. The primary thus acts as a compensa- =
tor or autoconverter, and it will therefore be |
evident that the initial electromotive force 85
supplied to the working circuit may be made
anything desired from zero up to a value
greater than that between the supply-mains.

It is of course obvious that the working

circuit might be supplied from a compensa- go

tor or transformer independent of the regu-
1a,t1ng-tra,nsforme1 butsuchan a,rranﬂ'ement

is of course obJecblonable on aceount of the
additional cost and expense of operation.

In accordance with my invention this addi- g5
tional cost and inconvenience is obviated by
utilizing the primary of the regulating-trans- -
former in the dual eapacity of a pnmary a,nd

a compensator or autoconverter. |

It will of course be understood that the oo

electromotive force derivable from the sec-

point in the secondaly wmdmo'. The wind- | onda,ry of the reﬂ'ulatlnn'-t,ra,anormer 18 sub-
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contacts H and 1.

stantlally the same whether the wor king cir- |

cult to be regulated is connected across bobh
of the mains of the supply-circuit or to one of
the mains and to a point in the primary non-
coincident with the connection of the other
main thereto.

My invention will be more readily under-
stood by-reference to the following desecrip-
tion of an embodiment of the same, Whlle its

scope will be clearly and particularly pointed
out in the appended claims.

Inthe accompanying drawings,which illus-
trate my invention, Figure 1 is a front eleva-
tion of a panel eqmpped with a regulating-
switch. Fig. 2 is a side elevatwn of the
same. Iig. 3 is a sectional detail on a large
scale of the operating mechanism, and FIU'S
4 and 5 are diagrams of conneetlons

I have shown my improved regulating-
switch mounted onapanel A, made of marble,
slate, or other suitable material, each of the
four cornersof which is prowded with a metal
bushing B, designed to receive a bolt or other
device for eupportmcr the panel in place.
As herein shown, the panel is complete in
itself, so that one or more of the regulators
may be added to or taken away from a sta-
tion without affecting the operation of any
other regulating - sw1t0h Mounted on the
upper pmb of the panel is a double-pole sin-

gle-throw switch C,which is arranged to open

and close the primary circuit of the trans-
former mounted on the back of the board.
Sitnated near the lower
switch are fuses D and D’, the fuses being

arranged on the front of the panel, so that

they are readily accessible. SILuated in
about the middle of the panel and arranged
to form more or less of a circle are a num-
ber of segmental contacts E, and these con-
tacts are connected to seetlons of the sec-
ondary of a transformer,which is mounted on
the back of the bhoard, as will be explained
hereinafter. Coneentncally arranged with
respect to the segmental contacts and insu-
lated therefrom is a conductor I, forming a
more or less complete circle, Mounted on the

panel and concentrically arranged with re-

spect to the above-mentioned contacts is a
conductor G, extending a number of den*rees
COrr e3pend1nn* with the amount of movement
of the moving contacts. Mounted for move-
ment over the stationary contacts is a pair of
The former is arranged to
brldﬂ'e contacts I and E and the latter to
br1dﬂ'e contacts E and G. The construetion
and arrangement of these contacts are best
shown in Fw' 3. Mountedona head J,which
is secured to the
J’, and mounted for rotary movement on the
stud are two bevel-gears K and L.

contact I. The contact T is composed of a
flat metal block having a contact-surface on
its unde1 side a1ra.n0'ed to rub on the.contact

‘ring or plate G and the segmental contacts F F

two screws N',

centric paths, one inside of the other.

terminals of the

panel A by screws, isa stud

The gear
K is prowded with a hub, and rigidly- secured
to this hub is an arm K' which carries the

688,614

The bloek is carried by a flat spring-arm I"
which is mounted in the forked end of the

‘arm K’ and is insulated from the arm by two

flat pieces of fiber I?or other similar material.
The gear L is provided with a hub, and rig-
idly secured thereto is a forked arm L’ which

is arranged to carry the contact- block H.

Between 1he block and the arm and insulated
therefrom by pieces of fiber H?is a flat spring
H'. The contact-block is provided with a
smooth under surface and is arranged to

bridge the contact-ring F and the eeﬂ'mental_

eontaete K. Rigidly secured to an ex:tenswn
of the hub of the gear L is a collar 12, to

which the operatmw-hdndle M is secured by

screws. Fastened to the outer end of the
stud J' is a collar J?, which holds the gears
in operative relatlon Mounted ona smteble
support N, which is secured to the panel by
(shown in dotted lines,) is a
pinion O, which is fr ee to rotato on the stud
O’ and meshes with the bevel-gears K and L,

so that when motion is 1mpa1Led to the gear
Lin one direction it will impart a corr espond-

Ing movement to the gear K, but in the 0p-
With the gearsarranged as

p081te direction.
described the contacts H a,nd I move in con-
By
this arrangement both contacts can be made
to move from one extremity to the other of
the concentrically-arranged stationary con-
tacts. Situated on the I(m er portion of the
board is an ammeter S of any desired type,
the one shown being designed more particu-
larly to indicate 3. 5 amperes, since the regu-
lator is more especially intended for use
where that amount of current is the stand-
ard, and any deviation from that amount re-

‘quires that the regulator shall be ad_]ueted

Mounted in b:ackete P on the back of the
panel 1s a transformer of any suitable con-
struction, the one shown comprising a body
of laminse (, a secondary coil Q', and a pri-
mary coil Q° mounted within the secondary
coil. The brackets, in addition to support-
ing the transformer, serve to hold the laminze
and are clamped towethel by the boltsP’. The
brackets are retamed in place by bolts PZ,
which extend through to the front of t,he
panel. By arranging the transformer so that
1t 1s separated from the panel by an air-space

good ventilation is aﬂ‘orded and at the same.

lee danﬂ'el from short cir emts 1S redueed to
a minimum.

Referring to Fig. 4 R and T represent the

mains of an alternabmﬂ' current system of

75
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distri bllthIl and con necbed aCcross these mains

is the pmmary winding Q? of a transformer.

The circuit through the transformer is con-
trolled by the double pole switch C, and fuses
D and D’ are employed to ml;errupt the cir-

cult when overloaded. For the purpose of

illostration the contacts E, F, and G have-

been shown developed in g strmﬂ*htlme sinee

itrendersthe ope ra,tlon of the reﬂulatel BELSIBI

to understand.
Extending from the secondar y Q' tothe con~

125
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~ing from one fixed contact to the next.

20

25

- ondary opposes that of the system and the
voltage between the conmet G and the mam

35

- 40

" facts E area number of leads g, shown as con- |

nected at intervals to the secondary winding.
Between the contacts B and insnlated there-—
from are pieces of metal e, which form no
portion of the circuit, but are designed to
support the contacts when they move from
one contact tothe next. It will be noted that
the pieces of metal e ave slightly wider than
the moving contacts Hand I. This is to pre-

vent the moving contacts from short- circuit-

ing a turn or Sectlon of the Secondarv in pass-

The
ﬁxed contact-strip F is connected by means

of a conductor ¥’ to one side of the primary |

winding, and the fixed contact-strip G iscon-
nected to the other terminal of the circuit to

- beregulated. Inthepresentinstancea num-

ber of lamps U are included in the circuit to
be regulated; but any other form of translat-
ing dewce may be substituted, if desired.

Assummn' that the eontacts H and I are
standing on the same contact, which by rea-
sonof the constructionof the reﬂ‘ula,tor means

that they are in the position shown in Fig. 1,

the secondary is. entirely out of circuit and

has no effect upon the voltage supplied to the
work-circuit. If the contacts are moved to a

new position by rotating. the handle M in & |
clockwige direction, the voltage due to the
secondary winding is added to that of the sys-

tem, while if the contacts are moved in an
anticlockwise direction the voltage of the sec-

T is decreased.

As stated above, when the eontacts H andi
I are opposite each other and on the same con-
" tact the secondary has mno effect on the vol- |
tage of the system; but the instant they are

moved either side ot this point the voltage of
that much of the seuondary as isincluded be-

tween the contacts is added to or subtracted

~ from that supplied to the translating devices.

585

- ten percent.above and ten percent. below the |

- normal voltage of the working circuit. It
- sometimes happens, howerver, that a different

- voltage is required than can be obtained by
6o

By reason of this construction I am enabled
to do away with a separate reversing-switch
and the consequent contacts and moving
parts, yet at the same time to secure the same |
‘result as with a reversing-switch without in-
terrupting the circuit of either of the Wmd-
ings. - =

" This refrulatm is sa,tlsfa,ctm y for u use within |
certain 11m1ts——as, for exa,mple5 where the

voltage of the secondary is ten per cent. of

that of the working ecircuit—thus giving a

total variation of voltage of twenty per cent.—

the use of a regulator thus proportioned,

while at the same time it is inadv lsable, be-
‘cause of theincreased cost and inconvenience,

to employ a regulator the second winding of
which is capable of giving the increased Vol-

tage necessary for purposes of regulation.
To provide for this emergency, the working |

sections of the primary winding

features m

supply - ibaing, but is dohhected across a

| length of the primary winding of the trans-

former greater or less than tha,t included be-
tween the supply-mains. The primary wind-
ing thus acts as a compensator to vary toany
amount desired the voltage supplied to the
working circuit. This Voltan'e as thus varied

may be regula,ted as before, by adding there-

to or subtracting therefrom the Voltaﬂ'e pro-

duced in the secondaly wmdlnn" of the regu-

1at0r

75

- For purposes of comparison Fig. 5 111us- |

trates the connections, respectively, in the

cases where the working circuit is connected
directly across the mains and where it is con-
nected across a length of primary winding

different from t_ha,t included between the

mains. The circuit 1 is connected directly
across the mains 2 and is regulated by means
of the voltage set upin the secondary 3 of the

36

regulatmg transformel the primary of which

isindicated.at 4. The connectmns of the cir-
cuit 5 differ from those of the circuit 1 only
in that it may be connected across a length of
the primary 6 different from that included
between the mains 2.
the initial voltage impressed upon the work-
ing eireuit 5 depends upon the amount of
primary winding included between the ter-
minals 7 8 of the working circuit 5. The ter-

minal 8 of the working clrcmb may be so ar-

It will be obvious that

93

ranged as to be eonnected with any one of a

number of points in the primary winding or
-t0 an extension of the same, as mdlcated at
9, and to make these connections a plug-con-
_neetor may be employed. |

Referring to Figs. 1 and 2, I h&ve showil
the mechamca,l constr uction of the apparatus
used to make these connections. Ontheback

of the panel and connected in cirénit with
the contact I is a metallic strap W, and

mounted on the strap are three sockets W',
which are directly in line with the cire ular
contacts W#mounted on the back of the panel.

10C

10§

Ilﬁ.

The contacts W*are connected to the various

, while the

sockets W' are connected to one end of the

primary winding, so that by inserting the

| plug E? through any one of the contacts W?

until it enters one of the sockets W' the

| amount of primary winding between the ter-

minals of the working clrcmt may be varied.
‘Although I have shown my invention as ap-

well,

Having thus descrlbed my mventlon Wh&t
Iclaim as new, and desire to secure by Tetters

Patent of the United States, 1~

1. In a controller for electric circuits, the

in eooperative relation to a plurality of mov-

ing contacts having a common center and ar-
| ranged so as to pass each other, and means
for. mmultaneously lmpartlnﬂ‘ movement to

cireuit is uot eonnected directly aecross the | the moving contacts in opposite directions.

118

120.

plied to an alternating-current system of dis-
tribution, it will be ev1dent that many of ifs
may be used in othex relatlons ag

125

~combination of a plurality of fixed contacts

136
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2. In a controller for electric circuits, the
combination of a series of fixed contacts each
connected to a circuit, moving contacts
mounted for engagement therewith, the mov-
ing contacts being so arranged that they can
pass each other while engaging with thesame

~contact, and means for 51multane0usly actu-
ating the moving contacts.

3. In a contr oller for electrie circuits, the
combination of a plurality of fixed contacts
each connected to a section of a winding
mounted on an iron core, contacts or br ushes

arranged to move over the fixed contacts in

opposite'directions to vary the cireuit con-
nections, the arrangement being such that
when the moving brushes rest on the same
contact all of the winding is cut out of cir-
cuit, and means for actuating the brushes.

4. In a controller, the combmatmn of sup-
ports, brushes mounted thereon for concen-
tric movement, a bevel-gear mounted on each
of the supports a pinion arranged to mesh
with the gears and a handle which is seenred
to one of the brush-sapports. |

5. In a controller, the combination of a
spindle, a brush-holder mounted thereon, a
bevel-gear attached to the holder, a second
brush-holder also mounted on the'spmdle,
bevel-gear attached to this holder, a Ppinion
meshmﬂ* with the gears, a support for the pin-

~ion and an operating-handle seeured to one of

35

40

45

5O

55

the gears.

Iu a controller, the combination of a, set
of 1nsula,ted contacts a palr of brushes mount-

ed for movement over the contacts in oppo-

site directions, and a contact over which the
brushes simultaneously pass in moving from
one extreme position to the other.

7. In an alternating-current regulator, the
combination of a transformer having two
windings in inductive relation to each other,

taps extending from one of the windings to a

set ol contacts, an adjustable connection ex-
tending between the other winding and a fixed
contact and brushes mounted for movement
over the set of contacts, the arrangement be-
ing such that when the brushes are moved
one way trom a given position they cut one
of the windings into circuit in a manner to
raise the voltage of the system, and when
moved in the opp051te dlreetlou to decrease
the voltage.

8. In a reﬁ'ula,tor for alternatmﬂ' currents,
the combmatlon of a subdwlded primary
winding connected to the mains of a system
and acting to excite a second winding,a work-

1110‘ clreult including said second winding and |

688,614

connected across points in tlie first winding,

contacts for varying the amount of said sec-
ond winding in cireuit, and means for vary-
ing the amount of primary winding in circuit.

9. The combination of a subdivided main
source of electromotive forece, a

a work-circuit supplied from the main source

of electromotive forece and having in series

therewith a selected number of SUdeVISIUI]S
of theauxiliarysource of electromotive force.

10. The combination of a subdivided main
source of electromotive force, a subdivided

auxiliarysource of electromotive foree,a work-

circuit supplied from a selected number of
subdivisions of the main source of electro-
motive force and having in series therewith
a selected number of subdivisions of the aux-
iliary source of electromotive force,and means

forvarying the number of subdivisions of the

auxﬂlary source of electromotive force in-
cluded in said ecircuit.

11. The combination of a single row of fixed
~contacts, means for maintaining the contacts -
atdifferent electrical potentials, two contacts
movable over the row of fixed contacts and

c¢obperating therewith, and means for simul-

‘taneously moving the said two contacts equal .

distances on either side of a middle position.
12. The combination of a single row of fixed

subdivided
auxiliary source of electromotive force, and

60

70

75

80.'

contacts, means for maintaining the contacts
at different electrical potentials, two contacts

movable over the row of fixed contacts, and
means. for moving the movable contacts in
opposite dlrectlons intoconnection withevery

fixed contact.

13. The combination of a row of fixed con-
tacts, means for maintaining the contacts at
dlfferent electrical potentmls two contacts
each movable over the row of fixed contacts
and adapted to make connection with any of

sald fixed contacts, and means for moving
one of the movable contacts from a fixed con-

tact of higher potential to a fixed contact of

95

10D

lower potentlal and codperating means for
simultaneously moving the other movable

contact from a fixed eontact of lower poten-
tial to a fixed contact of higher potential,

thereby varying the difference of potential

between the two movable contacts.

In witness whereof I have her euntb set my
hand this 1st day of May, 18¢9.

AUGUSTINE R. EVEREST.

W1tnesses

WILLIAM J. WOOLDRIDGE,'_ -
DUGALD McKILLOP.

10§ __
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