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To all wihom it mar 1/ Conecern.:
Beit known thatl, WILLIAM HOCHHAU SEN,

a citizen of the United States, and a remdent |

of- Brooklyn, in the county of Kings and
State of "\Tew York, have invented a certain

new and useful Improved KElectric Regulator,

of which the following is a speclﬁeatmn |
My invention relates generally to the con-

struction of electric regulators, and more par-

ticularly to that Lmd of reg ulatm in which
a variable resistance is employed in connec-
tion with a controlling magnet or magnets,

- which operate upon the contmllmn—levef of

Lhe variable r esistance

‘I'he object of my 1111'011’[1011 1s to provldc'

an efficient and reliable reg gulator, adapted,
among other things, to use in connection with
dvnmno 111:3.(311111(}& feedmﬁ lines or circuiis
of constant potential to whmh translating

devices of any kind are connected in multlple

My invention consists in various details of
construction and combinations of parts in-

volving various portions of the regulator,

- such as the variable resistance, the reg ulﬂt—
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ing-magnet, the eontact-lever of the meole-

1"6518‘5&11(36 1116 retracting devices working in
01:)13081t1011 to the mag net or magnets, a11d
other featumb, all of which will be ﬁlst de-
scribed 1n connection with the accompanying
drawings, and then specified in the 2laims.
My 111vent1011 consists, also, in a particular
combination of apparatus (to be hereinafter
specified) involving a dynamo-electric ma-

chine and 1egulfmng appliances for constant

potential, the object of which is to obtain re-
liability and certainty of fiatwn together
with ,5311111J11L11 v, -

- In the accompanying drawings, lw:r ure 1 is
a side elevation of a reg 111&1111;_1 appa,mtus 1n-

volving my invention. Fig. 2 1s a vertical
cross-section on the line X X , Fig. 1. Fig.
3 shows in side elevation a 1:)01"’[1011 of the
contact-plates of the variable resistance, the
part of the frame holding the same bemn

shown in section. Ifig. 4 is a vertical sectmn

of one of the spools of “the controlling-magnet-
‘and a part of its sustaining plate or frame.

Ifig. 5 1s a plan of a part of the apparatus, the

- supplemental retractor-lever being broken

50

away. Iig. 6 1s a diagram of circuits and ap-
paratus, showmu the manner of applying the

regulator {o the 1*eﬂulat1on of potential of

- dynamo-machine. I
| Trame holding the contact-plates, over which

resistance mounted in the upper portion of
T'he resistance 1s made

1g. 7 1s a part of the
the rocking contact-lever moves.

A 111(11{1&’[@8 the case of the apparatus, and
A% a door of the case. The rear of the case
and the door, at their upper portions B, are
provided with wire-gauze instead of being
solid, thus affording a circulation of air to
keep down the temperature of the variable

the case at its rear. |
up of a series of plates or rods D, preferably

consisting of ovdinary sticks or pencils of

carbon—such as are used for electric-arc
lights—although rods or strips of other mate-
rial-—such as German silver—might be em-
ployed. The rods D are mounted between
two sets of electrodes C C-
C consists of plates or blocks of conducting
material, preferably in the form of angle-
pleces, one side of which is fastened in verti-
cal position to the rear of the case, while the
projecting horizontal portion has two seats
or sockets to receive a pair of rods ID. The
upper set of electrodes, also fastened to the
back of the case, is provided with pairs of
'-mew—soeketsior the upperendsof the rods,
for which purpose bent plate-springs C° are

Tastened at one end to the projecting portions

of the blocks C? leaving their oppc>51te ends
free to hold 1he rods in holes in such ends.
The pairs of springs fastened to the same
block are electrically connected through such
block. ™The
in the same pairof Spmw—eocket‘s,, are at their
opposite ends placed in sockets in adjoining
blocks Cj or, in other words, each pair which

‘at their lower ends rest in the same bleock C

at thelr upper ends are received in the sock-
ets of adjoining blocks or plates C3 so that
the rods are connected in series thl*onnh their
supports. The spring-sockets not 01113? per-
mit ready removal and replacement of rods,
but also prevent breaking during transporta-
tion. © Other forms of holding devices for the

resistance and other kinds of resistance might
be used in connection with the apparatus to
be presently described; but I prefer to use
those shown.

- D? DY &e, indicate a series of plates of cop-
per, brass, or other good conducting material
| separated from one another by thin layers of

The lower set
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1nsulatmﬂ' material and clamped togethei in
an opening E?in a frame E by means of screws
K3 K3,
bly wrapped in mica or other insulator before
being placed .in the frame. The upper ends
of the plates are tipped with platinum and

form the contacts of a reeklnﬂ' contact-lever

F, the rocking contact portmn of which, at F=,
18 also fdced with platinum. The oppoelte
ends of the plates D®are spread out and form
means of connection for wires D, fastened
or connected to the blocks or eleetrodee C,
supporting the resistance D. The left-hand

terminal block.C i1s connected with the left-

hand terminal plate D% and the same plate
is also connected to one pole of the circuit in
which the variations of resistance are to be
The other pole of the circuit con-
nects with the rocking contact-lever through
flexible copper strips E°, fastened at one end
to a cross-piece E7 on the lever and at the
other to brass posts ES rising from the frame
E. Connection with the frame and posts E°
is madeé through the supporting-post E* for
said frame. The obvious effect of rocking
the lever F is to vary the number of rods D
in circuit, the number, and hence the resist-
ance, increasing as the point of eonneetlen
changes from left to right.

The contact-lever is opemted by a series or

gang of eleetro-magnets, used in preference

te a smgle magnet of the same power as the
series eembmed in order that there may be
a greater &gglega,te radiating -surface, and
hence less tendency to abnormal heatlnn' of
the coils by the passing current.

prevented |
The QPeols of the electro-magnets are indi-
cated at G. They are hollow, are suspended

separate from one another from the right-
hand end of frame or plate K, with a space
between the head of thespools and said plate,

~and have their lower ends separated by an

50
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pin or screw G°,

air-space from the surface beneath. These
features all conduce to securing ventilating
or cooling air-currents.

The cores G* of the magnets are movable
cores, and are attached to a common plate
G*—preferably of iron—which plate carries a
yoke G* in turn sustained by the lever F,

~through a pin or screw G resting on said le-

ver. The pin is ver tlcally adJustable to. per-
mit vertical adjustment of the cores G*in the
colls, thereby permitting their depth of im-
mersion in the coils, or the distance of their
lower ends from an iron plate, armature, or
attracting mass of iron to be varied. By this

adjustable suspension of the cores the initial

or normal magnetic pull may be varied with-
out dlStllI‘blIlﬂ" the adjustment of the retractor
or of other pa,rts The suspension of the cores
from the lever is also by means of a conical
bearing afforded by the conical end of the

The bundle of plates D3 D? is prefera-

Theleby'
less tendency to variations of resistance ex-
ists, and derangement of the action of the
regulator from thIS cause 18, 80 fm as may be,

This suspension of the cores

|
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permits them to accommodate themselves to

the bore of the qPoels in the meue p031t10ns

of the lever K.
It will be observed thet owmw to the rock-

ing contact of lever F' its fulcrum is continu-

ally changing in position—a fact which would

111t1-0duee an element of complication in ad-

justing the action of retractor and magnet

75

with relation to one another if the retmetor |

were connected to the working-lever itself,

because the position of the fulerum between

the power and weight would constantly

change. To get rid of this difficulty, I em-
ploy a supplemental retractor-lever H, meunt—
ed on the posts E°® and coupled to the lever
F, or a part moving therewith, near the point
of application of the pullmn- foree by means
of a link H- |

It is obviously necessary, in order to obtain
a uniform and regular operation of the appa-
ratus, that there 'should be an increase of re-
tracting-power as near as possible 1n propor-

tion to the increase in magnetic pull or mag-
netic advantage brought about by a change
in position of the magnet-cores as they are
drawn into the coils. I have ascertained that
this result is accomplished very well by em-
ploying a retractor for the movable core op-
erating after the manner of the pendulum
or bent lever-balance often used as a weigh-
ing device. A pendulum weight operating
in this manner is indicated at H>,
suspended on a rod Hb, dependmﬂ' from a

slide or sleeve H*, adgustable horizontally by

means of nuts on the lever H. The weight
13 exerts an increasing retracting force as it

‘moves from vertical position and outward 1in

a direction away from the vertical line, pass-

ing through the fulerum of lever H, and this

inerease is'in a measure of the same degree

as the increase in the pull on the coresin any

new or changed position required by the con-

ditions of regulation; hence there is a bal-

ance in all positions ready to be disturbed in
all cases by any increase 1n the current fiow-
ing in the coils of the magnet over normal.
The vertical adjustment of the weight per-
mits an adjustment of the rate of increase of
the retracting force to correspond with the
rate of increase of the magnet’s power in
changed positions of its core, or determines
the eensuwenees of the device to an increase
of current in the coils.

The horizontal adjustment ef the Wewht
H* by sliding its support H* permits the pu__ll-

30

Q0

95

and is

100

105

IIO

T15

120

ing and 1*etra(31,ing power to be exactly coun-

terbalanced for normal conditions.
ordinary circumstances 1t would be easier to
adjust the retractile force to the pulling force

1T the cores entered the coils but a short dis-

tance; but this condition weakens the power
of the magnet. 1o overcome this objection,

I make the core extend into .the coils a con-
“siderable distance, and in order that the in-
crease 1n pull or magnetic advantage may be
more nearly in acceordance with the increase
of retractile power of the weight, I place op-

Under
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posite the lower ends of the.core aniron plate-

keeper or attracting mass of iron I, which

causes the cores to pull harder with the same

currents as their ends approach said plate.
A further capacity for fine adjustment is

“afforded by a supplemental weight II, verti-
cally adjustable above the 1101‘12011‘[&1 11116 of |

the retractor-lever.

K 18 a guide-lever for the rocking eontaci—
lever If. Lm er IK is pivoted in WO posts K3,
rising from plate K at a considerable dist.::mce

~from the rocking portion of thelever. Pivots

K* extend from the rocker into the sockets at

K* in the gunide-lever, which latter thereby

holds the 10(311111'? contaet—lever against hori-
zontal and lateral d1splaeement whlle at the
same time permitting it to move freely in

rocking or changing its pomt of contact with

the series of 1}]ates D;‘ ‘To best secure this
1*esult the cuide-lever ‘should be horizontal
when the mehmﬂ contact bears on the con-

tact-plates at the extreme left of the series,

and should be connected to the contact- lever
near the extreme right of the rocking sarface.
When the contact rocks to the right, the
points where the guide-lever and the contact-
lever are ccmne(_,ted will then move together
to the right, the pomt of connection on the

g ulde-level swinging downward from the hori-

zontal and mwm"d towal d its fulerum on the

arc of a circle, and the point of connection on

~ the contact-lever also moving to the right as

35
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it swings with the rocking surface toward con-
11ect10n with the 1*10111:-113,11{:1 portion of the se-
ries of plates D", fx dash-pot Z, connected to
the lever I, prevents violent Enddenover
movement of the apparatus. | |
M indicates a potential indicator mmmted

on the base of the case, as shown, and consist-

ing of two movable cores yoked together and
moving in two fixed coils.. The cores are sus-

| pended from a lever having a pendulum or

45

like “that alr eady de-
A suitable indicator or pointer mov-

bent lever retractor
scribed.

ing over a scale and connected t{) the 1evet'

ShOW‘S the volts po‘rentml 5 -
N indicates a massive bar or rod of wpper
or other good conducting mater ial fastened at

- opposite “ends to one or 11101651.11{18 or rods N>,

o
-~ walls—as, for 111&31:«111(50 top and bottom.

55
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and the attached pointer.

projecting through the case

at opposate
The
studs N? projeet from plates or blocks N¥ on

the outside of the case, and the blocks N°

carry suitable clamping devices, as indicated,
whereby one or more heavy conductors may
be secured.

By these means the principal
current of the circuit to which the apparatas
is connected may be caused to pass through
the bar N, and a piece of steel O, magnetized
and pivoted overoneface of the bar, as shown,
will by such current be 111ﬂuenct,d SO as to
have a tendency to set itself at right angles
to the bar. Thisinfluence is Oppo_&ed by ‘the
superior weight of thelower end of the bar O
By providing a

suitable scale for the pointer to move over,
the dewceS become an ammeter or current~ |

| ‘1110“?1'1

crease the

~ering the potential..

mdlcmor whleh mn} carry the w hole cmleﬂb

of & nmchme supplyl
large volume for opera
devices in parallel. T

ng a current of very
ing a great number of

chine to which the regulator is applied, by
simply attaching the properconductors to the
outside phxte&, betwmn W hmh the bar\ is

supported.

The manner of connecting up the appa ratus

to regulate the potential of a dynamois shown |

in I‘w 0.

R 111dl(3c1t&"b the dynamo having its arma-
ture connected to and supplying “eurrent to
the main conductors 8 S, between which are

incandescent lamps or other devices in mul-

tiple. The main cireuit is made to include
the bar N by mlmble connections, asftlwady
explained. |

In a derived circuit to the main conduct-

ors are placed the field-magnet coils T, the

rocking contact-lever I, and the 1(h1qmnce D,

while in a separate derived cireuit are ph@ed

the coils G of the magnets which act on the
lever I. The coils & m'e.of high resistance,
as also are the coils T.
made by attachment of wires running from
one pole of the dynamo to posts or bloekq Y,
10, which connect within the case with the

1.egu_1dtm apparatusinthe manner indicated.
the other pole may be

The connections tp
made through a wire 12, Figs. 1 mld__(», at-
tached to one end of the bar XN.

The connections within the case may be

made in any desired way, the special manner

co

| he device may be read-
11}?’ introduced into the circuit of any ma-

The connections are

SO

QO

1020

or devices for the purpose being immaterial. .

The apparatus having been eonnected as

which the machineis intended to supply hav-

ing been placed in eircuit, the machine is

started and the regulator ad} usted by moving
the weight H° 1011D1‘Lu(1111311y until the regu-
lator assumes position where the lamps run
with the proper or desired brilliancy. If af-
ter cutting out lamps or other tumslatmﬂ de-
vices between the mains the potenual re-
mains too high, the weightI1*is to be adjusted
npward, the 11]{11(3(;111011 being that the action
of the. 1@9.,11131,01* is not sensitive enough. An
opposite ad] nstment would obviously be made
for an opposite condition. Yy hen 1he appa-

ratus 1s left to itself, a cutting out of electric
lamps or other translating device will in-
flow of current in the branch con-
taining magnets G, which will thereupon in-
crease In power. and pull down the regulator-
lever ¥, causing the working contact to rock

and i 11101 ecase the resistancein the branch with

the field-magnet coils, thereby causing a de-
crease of eurrent—ﬂow in such coils and low-
When the potential be-
comes norimal, the magnet-cores cease Lo move

and maintain their position, the equilibrimn f

being maintained between the magnet’s pull
and the retractor so long as the 1101*111:511 PO-

and the nolnml number of lamps 1

1IO
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tential is maintained mth the eoumct-lex er

in its new positioxn.
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What I elaim as my invention is—

1. The combination, with a regulating er:

controlling magnet ha,v Ing a movable core, of
a pendulum retractor as and for the purpese

desecribed.

2. The combination, with a regulating or
controlling magnet haﬂv Inga moveble core, of
a keeper or mass of iron nearits free end, and
a pendulum or bent lever retractor.

3. The combination, with the reg ula,tmg or
controlling magnet or magnets havmﬂ' mov-
able cores, of a Vertleal]y and hou?ontally
Ld,]usta,ble pendulum or bent lever retract-
1nﬂ'—we1frht |

The combination, with the regulating-
maﬂnete having 1110vable cores, of a reekmn'
eontact lever, a supplemental retmctme‘ le-

ver, and a Vertleally-ad;] usta,ble Wewht Sus- |

pended from the latter.

The combination, in an eleetlle regu-

ldtOI of the magnet or magnets having hol—

low spools movable cores entering such coils

from above, an armature- -plate beneath the
coils, and a frame or support above the coils,
by which sald coils are suspended in pes:qtmn

to leave aventilating air-space beneath them.

6. The cembmatlen with the rocking con-
tact-lever and its opemtmfr—meﬂ'net of a sup-
plemental retractor-lever havmﬂ' a fixed ful-
erum as and for the purpose desembed |
| The combination, with the rocking con-

aet lever, of the supplemental frmde-level as
and for the purpose described. -

3. In an electric regulator, ehwh resistance
regulator-magnet GOI]SIS’[:IHU‘ of a gang of coils

separated from. one another by free air-spaces

and having movable cores, all connected to a
common regulating-lever, as and for the pur-

pose descrlbed

9. The combination, with the movable corTes
for the regulating or eontrelhnﬂ magnets, of

a suetammm} oke and a Vertleallv-ad;]uetable_

pin mounted on said yoke having

bearing on the regulator-lever.
10. '1‘he comblnatlon wilth theseries of con-

tact-plates connected toa series of resistances,

a conical

~of a rocking contact- lever, derived - elremt

magnet-cores adjustably Suepended from said
lever, and a supplemental retl.aetor—leve], as
and for the purpose desecribed.

11. The combination, with -the series of
movable magnet-cores secured to a cominon
support, of a conical suspension-bearing, as
and for the purpose described. |

12. Thecombination, withthe movable man -
net—em es, of the suepen%mn—yoke and the ver-

413,279

tleally ad,]ustab e supporting - pin passing
through said yoke as and for the purpese de-

| Serlbed

13. The eombmatlen with the series of con-
tact-points, of the roekmcr contact-lever, a
yoke carrying an- ad,]ustdble pin or serew
resting on said lever, and a series of magnet-

eores susta,med from sald yoke.

14. The combination, with the series of
regulating-magnet coils suspended above a
common 1iron plate, of movable cores for said

coils having their lower ends in proximity to

sald plate, and a support for said cores con-

nected to a lever having a vertically-adjust-

able retracting-weight suspended from an

arm of said lever 0pp081te the cores, as end_

for the purpose described.

60
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15. The combination, with the 1’-eﬂulat01- '

case, of the conducting bm or rod extending

across the same and fest-ened to studs or 1"0ds
projecting through the case from the under
side of plateson the outside of the case, clamp-
Ing devices secured to said plates, anda,matr-

netized bar or plate pivoted over the face of

the bar, as and for the purpose deseribed.
16. In an electric regulator, two sets of con-
duetmn blocks or electredes secured to the

interior of the casing parallel to one another,
each having two eentaet seats on the same 51de |

for Varla,ule resistance rods or strips, in com-
bination with the opposite spring-contact
eleetrodes insulated from one another.

. In an electric regulator, the combina-
tlen w1th a series of eonduc’rmn‘ angle-pleces
secur*ed to the inside of the case, of a second
series of plate-springs, each perforated as
described, and an inter medmte set: of carbon
rods secured between the 5p1* ngs and angle-
p1eeee - - -

. In an electric regulator, the combina-
tmn with a series of carbon sticks or pencils,

-formmg an electric resistance, of a series of

blocks, each having two eonta,et seats or sock-
ets recelving pmrs ef the pencils at one end,

‘and a second series of spring-plate sockets

secured in pairs toacommon conducting-sup-
port, each spring-socket of a pair receiving
the ends of rods or pencils resting at their
opposite ends in adjoining blocks.

Signed at New York, in the county of New
York and State of New York, this 21st day of
January, A. D. 1889. |

- WILLIAM IIOCIIIIAUSEN

Witnesses:

WM. . CAPEL,
. W. HOPKINS.
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