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UNITED STATES

PaTENT OFFICE.

CIHARLES W. ITOLTZER AND GEORGE E. CABOT, O BROOKLINE, ASSIGNORS

TO THE HOLTZER-CABOT ELECTRIC COMPANY,

SETTS,

OF BOSTON, MASSACHU-

ELECTRIC REGULATOR.

SPECIFICATION forming part of Letters Patent No. 464,136, dated December 1, 1881,

Application filed April 3, 1891, Serial No. 387,492,

(No model.)

To all whom it may concern:
Beit known that we, CHARLES V. LIOLTZER
and GEORGE K. CABOT, citizens of the United

States of America, and residentsof Brookline,

5 countyof Norfolk,and State of Massachusetts,
have invented certain new and useful Im-
provementsin Electric Regulators, (Case 5,) of
which the following is a specification.

- Our invention relates to a device tor oper-

10 ating a rheostat in an electrie light or power

station in such a manner as to maintain a

uniform electro-motive force in the current

on the main line by including and excluding

resistances, according to the nature of the
15 variation of the electro-motive force.

The object of the invention is to obtain not
only a practical but commercially efficient
i:md durable and positively a,vtonmtw regu-
ator.

20 The full working device as constructed by

“us is represented in every detail in the ac-

companying drawings, and the manner of op-
erating it is explained.

B1ﬂure 1 is a front elevation, Flﬁ 2 a plan

25 partly in section, and Fig. 3 a side elevation,
of the device. Fig.1*isa diagmm of the elec-
trical connectionsof the small motor forming
an adjunct to the regulator. FKigs. 4,5, 0, .‘Etlld
7 are details, Fig. 4 being the bent lever in

20 front elevatlon Wlth certain parts attached
thereto, partlyin section; Ifig. 5, a front eleva-
tion of the standard for holding the mechan-
ismtogether,with otherelements, partlyin sec-
tion,showingwhatisnotconveniently brought

s out in the other figures; Kig. 6, the brush-
holder for the rheostat in front elevation,
- shown entirely by itself, but partly hidden in
the other figures; and ¥ig. 7, a horizontal sec-
tion of the means for adjusting the brushes.

40 Fig. 8 is a section of the pivot and certain ad-
JUHCtS forming a part of the device at the
right part of 1“10' 0, which is a diagram for
the purpose of e:§p1am1nn the opemtlon of
the device.

45  Visadynamo incircuit with the main line

C /. It is in circuit with the resistances

45, A bent lever has arms 1 and 2, the for-

mer being the longer and plowded with a

slot 1]1 1t5 end ﬁttmﬂ' loosely over a cerank-

so pin 3 on the rotary shaft 4. The fulerum of | shaft 4.

| the lever is the rotary arbor 5, which is fixed

to the ratchet-wheel 6, while the lever is loose
upon said shaft. The brush 7 for cutting in
and out resistances, whose terminals are 8 s
also fixed upon the mbm 5,80 as to be 1otmy 55
therewith.- The outer or upper end of the le-
ver-arm 2 carries ratchets 9 and 10, pivoted
thereto by pivots 11. Upon the standard 12

is a rocking beam 40, carrying stops 14 1,
upon Whl(jh rest, 1espectwely, the ratchets 9 60
and 10. The pivot 41 serves to support the
rocking beam 40 upon the standard 16. These
deta,ﬂ& are shown plainly and enlarged in Ifig.

7. The bearing 42,which holds the pwot Or ar-
hor 41,18 carried on top of the standard 10, as 65
showu in Fig. 5. Thereisa connecting-r od 17
from the beam 13 to an arm 18, projecting at
richt angles tothepivoted armaturel9,located
between the independent magnets 20 and
21. The armature has a 1etmctlle spring 22 7o
connected to the standard 23. One of the
magnets is connected in ecircuit with termi-
nals 2 zmd 1 and the others with terminals ¢/
and 1/. In either case the armature 19 1is
drawn to one side or the other. As shown, 73
the magnet 21 has attracted the armature,
wher eby the ratehet 10 is allowed to fali be-
tween the teeth on the ratchet-wheel 6. As
the shaft 4 has continuous rotation, the vi- .
bratory motion of the lever-arm 2, and there- 8o
fore of the ratchet 10, causes the ratchet-
wheel 6 to rotate and the brush 7 to move in
the direction of the arrow Y intermittently,
but quite rapidly. If the magnet 20 atiracts
the armature, the brush will move in the op- 33
posite direetion. If both magnets are out of
circuit the ratchets 9 and 10 “clear the teeth
and the brush 7 does not move. The termi-
nals 8 may be connected to resistances as in
any rheostat.

94 is a resistance in cireuit with the mag-
nets, whereby the magnets may not receive
an inj urious current.

25 is a pivot for the armature 19.

26 is an electric motor mounted upon the 93
base-plate of the device 27 and geared to the
shaft 4 by serew-gearing, of Whleh the two
cears are 28 and 29, the former being on the
Sha,ft 50 of the motm and the lattel on the
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51 and 32 are mercury-cups, and 33 and 34 | standing upon the base a within the basin at

are pivoted electric contacts connected by a
connecting-rod 35 to the armature 19.

In Figs. 2 and 3 the motor is omitted, being
replaced by a pulley 86, which may be driven
by a belt.

o7 and 38 are stops mounted upon the wheel
6 1nordertopreventcomplete rotation thereof.

Lhey are placed about the same angle apart as

‘the end terminals 8’ of the rheostat, so that

the brush 7 may not move too far. The stops
15 and 14 are fastened Dby screws 39 to beam
40, which is mounted upon and fastened to the
arbor 41, rotary in the bearing 42, being pre-
vented fromlongitudinal motion by the screw-
head 43. The bearing 42 is carried at the top
of the standard 16. The brush 7 presses upon
one set of rheostat -terminals 8, while the
brush 7" is in contact with the other pole 8’
of the rheostat. The brushes 7 and 7/ arein
duplicate, resting upon opposite surfaces of
the terminals 8 and 8"/, which stand out at a
distance from the insulating-plate 44, which
carries said terminals, which are electrically
connected to the resistances 45 in the manner
usually adopted in the construetion of rheo-
stats. “I'he brush-holder 46 has two insulat-
Ing-rings 47 and 48, through which pass, re-

spectively, the arbor 5 and the pin 5/, which

projects from the crank-arm 49, the same
being fixed to the shaft 5.
pin 5" extends partly through the ring 48,
but is out of contact with any metallic part
of the brush-holder, and so is the shaft 5.
The magnets 20 and 12 are suspended from
a cross-bar 50, in which there is an aperture
for the passage of the armature 19 and to
which is pivoted said armature. Screws 51
pass down through the cross-barandserewinto
the cores 52 of the magnets. The retractile
spring 22 is permanently secured to the pro-
jection 23 by a serew 23’ between plates 53.
Upon opposite sides of the said spring are
projections 54/, pointing toward each other
and toward the spring 22, whereby the arma-
ture may be adjusted by the proper manipu-
If these screws are
brought with pressure against the spring 22,
they form a point as a fulerum for the Spring.
A standard or frame 16 has a hole 16/, form-
Ing a bearing for the shaft 4, a bearing 16’/
for the shaft 5, and a bearing 42.

The device in circuit with the eleciric regu-
lator and represented ‘at the right hand of
Fig. 9 and in TFig. 8 is described as follows,

the same consisting of a base-plate @, the

60

sald base-plate having a cylindrical bearing
formed therein; a journal b, attached cen-
trally to the said base within said basin and
having a shoulder ¢ at the foot of said jour-
nal; a circular insulator or insulating-plate d,
itting loosely in said base-plate, resting upon
sald shoulder and rotary upon said journal,
the said plate having a central hole in which
fits loosely said journal, which has a screw e
screwed into itself and throngh a washer f,
resting upon the top of the plate d; a post g,

T'he projecting |

f

Ey—

a suitable distance from the center thereof
and passing through an arc-shaped slot I, a
post ¢’, mounted upon the plate d near said
slotand provided with a circular hole, through
which passes a screw ¢, which is pivoted to
the upper end of the post g; posts 2t and 2/,
perpendicular to and mounted upon the.ro-
tary plate b inthe chord of a cirele bounding
the plate , said chord being located above
the center of the plate d. A .solenoid-core o
18 suspended from the posts 7 and n’ by sus-
pending-rods p and ', built up of parallel
plates whose ends are pivoted, respectively,
to said core and to projections ¢ ¢’, which ex-
tend downward from said posts 7 n'. Sur-
rounding the core o is a solenoid o', whose
ax1s 1s coincident with or parallel to that of
the core 0. Upon each end of the core o is a
post 7, which carries a projection £, having
contact-surfaces. The projection is between
two contact-serews 2 ', which are thumb-
SCrews. |

z £" arc the terminals of an electric-lamp
socket, which may hold a lamp to serve as
a resistance to lessen the current passing
through the solenoid from the main lines C
C’, the former being connected by wire D to
the binding-post I, which is connected DLy
wire If to one terminal of the solenoid 0o’.
T'he other terminal is connected by wire It to
the terminal z of the socket. The terminal
2’ 1s connected by wire D’ to the main line
C" through the binding-post II’. The screw

' is connected by wire I to the binding-post

II"””, which is connected by wire J to the mag-
net 21.  Similarly the serew / is connected
by wire L. to the binding-post II’’” and tothe
magnet 20, the common terminal 55 of the
magnets being connected to resistance 24 and
to the main line C.

If the armature 19 is moved to the right,
the contact 33 enters the mercury in the cup
ol and closes a circuit through the motor 26
by passing through wires 56 and 57. If the
armature 1s attracted to the magnet 20, the
contact o4 enters the mercury in the cup 32,
so that the motor 20 is also included in cir-
cuit through wires 56’ and 57, so that the
bent lever, of which the armsare 1 and 2, will
vibrate as soon as the core o is influenced by
an apnormal current, and at the same time
one of the ratehets 9 or 10 will feed the wheel
6 and move the brush 7 to vary the number
of resistances 45 in the proper manner. The
brush 7 has a motion made up of intermit-
tent motions and is of such a width as to
compass two terminals 8§ The spring 22
serves to maintain the armature 19 in a ver-
tical position in addition to the force of gravi-
tation, which evidently forms the greater por-
tion of the retractile forece. -

The shatft 4 should be made to rotateat the
rate of about two hundred revolutions per
minute. The teeth on the wheel 6 are shown

pointed; but we prefer in practice to use or-
It does no bharm,

dinary gear-wheel teeth.
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but is even advantageous for guicker action |

to rotate the shaft 4 without interruption.

We claim as our invention—

1. The combination, with a dynamo or elec-
tric motor, of a rheostat in circuit therewith,
adjustable contacts or brushes in cireuit with
more or less of the terminals of said rheo-
stat, an armature controlling the movement
of said brushes, magnets for said armature
included 1n independent electric circuits nor-

“mally open, a solenoid in circuit with said

20

30

35

40

45

dynamo or motor, a pivoted core in said so-
lenoid and ecarrying a circuit-cioser for said
magnets, and a vertical rotary base-plate car-
rying said solenoid and adjustable at diifer-
ent angles in the plane of said plate, for the
purpose set forth.

2. The combination, with the brushes of a
rheostat, of a rotary arbor attached thereto,
a vibratory bent lever pivoted upon said ar-

‘bor, a ratchet-wheel fixed upon said arbor,

ratchets normally out of gear with said wheel
and resting upon movable stops, magnets pro-
vided with a common pivoted armature, a
connecting-rod joining said armature to said

stops, an electric motor engaging with said
bent lever, and a circuit-closer for the motor,

engaged with the said - armature.

3. The combination, with the brushes ol a
rheostat, of a rotary arbor attached thereto,
a vibratory bent lever pivoted upon said ar-
bor, a ratchet-wheel fixed upon said arbor,
ratchets normally out of gear with said wheel
and resting upon movable stops, magnets
provided with a common pivoted armature,
a connecting-rod joining said armatare to
said stops, an electric motor engaging with
said bent lever, a circuit-closer for the motor,
engaged with the said armature, and means
for closing an electric circuit through one or
the other of said magnets upon a predeter-
mined variation of electro-motive forece in the
main cireuit.

4, The combination of an electric motor
provided with worm-gearing, a shait engaged
therewith and having a crank, a lever having

arms 1and 2, and a slotin the end of the arm |

1, fitting over said crank, an arbor 5, forming
a bearing for said lever and carrying a ratch-
et-wheel and a pair of brushes which are In
contact with eircularly-arranged rheostat-ter-

ently of each other upon the upper end of
thearm 2 and pointing in opposite directions
and normally out of engagement with said
wheel, stops 13 and 14 under said rheostats
and holding them out of gear with said wheel
and carried by a pivoted lever, an armature
common totwo magnets pivoted to said beam,
a circuit-closer controlled by said armature
and in eircuit with the said motor, and an
electric detector consisting, substantially, of
a solenoid and core which is provided with a
contact-terminal balanced between contact-
terminals of opposite polarity, which form,
respectively, the terminals of the said two
magnets, while the contact-terminal on the
core forms the remaining terminals of the

said magnets.

5. The combination, with the brushes of a
rheostat, of a rotary arbor attached thereto,
a vibratory bent lever pivoted upon said ar-
bor, a ratehet-wheel fixed upon said arbor,
ratehets normally out of gear with said wheel
and resting upon movable stops, magnets pro-
vided with a common pivoted armature, a
connecting-rod joining said armature to said
stops, an electric motor engaging with said
bent lever, and means for adjusting said ar-
mature, consisting of a sheet-metal spring
connecting the end thereof to a stationary
arm 23, projections 54 upon said arm, and
serews 54/, passing through said projections,
pointingtoward each other, and pressing upon
opposite sides of said spring.

In testimony that we claim the foregoing as
our invention we have signed our names in
presence of two witnesses. -

CHARLES W. HOLTZER.
GEORGE E. CABOT.

Witnesses:
W. C. VAN DERLIP,
IrA A. FOSTER.
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