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To all whomn ¢ neay concer:

Be it known that I, GEORGE HERBERT COXN-
DICT, of the city and county of Philadelphia,
and State of Pennsylvania, have invented an
Improvement in Regulators for Electrical Ma-
chinery, of which the following 1s 2 specifica-
tion.

My invention has referenceto regulators for

electrical machinery; and 1t consists of certain
Impr ovements, all of which are fully set forth
in the fOHOWlHG specification and shown in
the accompanying drawings, which form part
thereof.

The object of my invention 18 to provide a
suitable construction of regulator adapted
either to electric motor or other purposes, and
with an especial view to electriec traction,
whereby the electricity passing to the trans-

lating device may be varied or suitably regu- |

lated as to tension and volume, or both, .«111(:1
during any change in the current supply pro-
duced by the regulator the mechanism shall
be such that the current shall be completely
severed before the 1‘eﬂlllﬂt01‘ s adjusted to a
new 13051’51011

My invention also contemplates providing
a high-resistance coil, which is normally in ¢ir-
cuit acrossthe terininals of the circuit-breaker
of the reculator, so that when the circuit-
breaker suddenly interrupts the current the
coil acts as a shunt for the extra or reaction-
ary current produced and prevents injury to
the motor or other translating device.

In carrying out my invention I provide suit-
able mechanism for performing the objects
desired, some of which mechanisms may be
briefly referred to as follows: The operating-
handle 1s so constriicted that 1t 1s capable of
two distinet movements at right angles, or
thereabout, to each other, one of which per-
forms a function of breaking a circuit, and the
other of which moves the regulator-cylinder
or other device for varying the current-sup-
ply to the translating device. In connection
with this operating-lever I employ a notched
plate, made with a longitudinal slot, more or
less comb-shaped, for allowing a free move-
ment of the operating-lever in one direction

and lecking it against movement when moved ;

in the other direction. The cireuit-breaker
which I prefer toemployis of apeculiar con-

serial No. 286,908, (No model,)

- —ia

struction, fully set forth later on, but one of
the important features in it lies in the fact
that 1t s moved directly through the action of

& spring whieh 1s thrown into operative posi-

tion by means of theoperating-lever enabling

the interruption of the circuit to be per-

formed in the most rapid manner, thereby ob-

viating tusing of the contact. To overcome

the injurious effect of the reactionary or ex-
- tra current produced by suddenly interrupt-
- 1ng the current, I provide a high-resistance
- shunt around the circuit-breaker, as above

stated. |
referring to the drawings for a more spe-

- clfic deseription of my improvements above

referred to, and those of minor importance re-

ferred to hereinafter, figure lisasectional ele-

- vation of my improved
- of Fig. 2.
same on line v

- power.

regulator on line 1w w
Fig. 2 1s a sectional elevation of
¢ of g, 1. Fig, 8 1s a sec-
fional plan view of same on line .. of Fig. 1.
g, 4 18 a sectional elevation of the lower
part of the regulator, including the circuit-
brealker, on line y y of Iig. 5, and shows the
connections with the motor and source of
Fig. 5 1s a sectional plan view of part
of the regulator on line z z of Fig. 4. Fig. 6 is
a sectional plan view of part of the regulator
on line ww of Fig. 1, and Fig. 7 is a plan view
of the notched plate for holding and guiding
the operating-lever. -

A 18 a regulator-case, and is preferably pro-
vided with two compartments, A/, in which
the regulatar-cylinder proper and circuit-
breaker are located,and A® in which the oper-
ating-lever is located.

B 1s the regulator-cylinder or contact-sur-
face ;;manned v ertmall} In the compartment
A’ and 3011111¢11u1 in suitable bearings by a

shaft, 6. Contact is made with this surface

or cylinder by means of the spring-brushes
U, If1g. 3, which connect with the various cir-
cuits.  This eylinder or surface may be pro-
vided with suitable contacts for coupling up
the various cireuits in a suitable manner to

vary the current to the translating deviece,
such regulating cylinders or surfaces being
well known. |

C 18 a bevel-wheel secured upon the upper
end of the shaft O and meshes with a seg-
mental rack, ¢, secured upon a rock-shaft, D.
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The rack c1s held up to the pinion by a guide,
¢’.  Pivoted to the rack on an axis, e, at right
angles to the rock-shaft D and above it,is the
operating-lever I, which counects at its lower
part with a sliding eollar, d, on the rock-shaft
D, and which collar is provided with a tooth,
d’. A spring, F, operates to keep the operat-

ing-lever I& normally in the position shown in

Fig. 1, in which the collar d is thrown to the
right, and the upper end of the lever K is held
in the notches 2 or 2" of the plate I, arranged
upon the upper portion of the regulator-case
A. The lever K, it will thus be seen, is jour-
naled upon e, and may be moved to recipro-
cate the collar d in the act of being drawn
out of the notchest or’ into the longitudinal
slot I’, and may also move upon the rock-shaft
D, as a center, when moving the rack, and in
this case the operating-lever E moves at right

angles to 1ts movement upon e as a center.

This latter movement has for its object the
rotation or movement of the regulator cylin-
der or surface D, and its former movement
has for 1ts object the reciprocation of the col-
lar ¢ for the purpose of operating a circuit-
breaker, to be described. It will be observed
that both of these movements cannot be per-
formed at the same time, but that the circuit-
breaking movement must be positively per-
formed betore any appreciable movement can

be given to the mechanism for varying the cur- |

rent passing to the translating device.
Referring now to Figs. 3 and 4, L is a cup,

- of brass,iron,or other suitable metal, contain-
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ing mercury, and has its upper partlined with
insulation, as at /. This cup is secured to a
block, 1, and 1s normally held in position by
a snap-spring, ¢, Fig. 3.

k18 a contact-block adapted to loosely fit

within the cup L, and is removably connected

to the cap K by a spring-catch, /. This con-
tact-block i1s preferably formed of iron. The
cap I 18 hinged to a lever, M, having a coun-
ter-weight, m, the funection of which is to
counterbalance the movable parts of the cir-
cuit-breaker. | -

J are two arms journaled upon the horizon-
tal shatt ¢, and pivoted to but insulated from
the cap K of the circuit-breaker. The shaft
¢ 18 Journaled in the frame H, and has secured
to one end a notched lever, G, Figs. 1 and 2,

working in connection with the tooth of the

sleeve d, and upon the other end an arm, G/,
which connects with a crank-arm, n, on the
crank N, also journaled in the frame H and
parallel to the shaft ¢g. The crank N points
away from the head K, and is connected to a
cross-head on the arms J by aspring, O. The
operation of this circuit-breaker will now be
understood. The movement of the sleeve d
rocks the shatt ¢ and osecillaves the cerank N.
This throws the end of the spring O above its
connection with the arms J, and the elasticity
of the spring instantly throws the arms J up
and lifts the contact-block % out.of contact
with the mercury in cup L and breaks the

899,599

of the sleeve d the reverse operation is per-
formed. It will thus be seen that when the
lever E is in the longitudinal slot I/, the cir-
cuit-breaker has interrupted the circuit R,

and whenever this lever is in the notches 7

the circuit-breaker has closed the electric cir-
cult, and the making and breaking of the ¢ir-

cuit 1s directly performed by the spring O in

a rapid manner preventing continued spark,
and 1s indirectly performed by the operating-
lever. If desired, it could be directly per-
formed by the operating-lever. The circuit
R includes the source of electric power P,
which may be a battery, dynamo-electric ma-

chine, or other source of power, and also in-

cludes the regulator cylinder or surface B,
which directly controls the current flowing to
the motor or other translating device Q. This
regulator-cylinder may be of any suitable con-
struction. |

S 18 a shunt of high resistance, connecting
the eircuit R around the terminals of the cir-
cult-breaker, and is normally in circuit with
the battery when current is. supplied to the
translating device. Whenthe circuit-breaker
interrupts the circuit R, the reactionary or
extra current so produced is shunted through
sald resistance, and its otherwise injurious
results on the translating device and regu-
lator generally are obviated.

The notch 2" in the plate I is designed to
| hold the lever when the caris at rest, or when

no current 1s passing to the motor or translat-
ing device, and in this position it holds the
circuit-breaker open, and may also hold the
cylinder B in such a position as to interrupt
the circuit so that no current could pass even
over the shunt, or the cylinder would simply
be provided with insulated contacts for the
brushes U in the well-known manner. The
notches 2 are made V shape, so that if from
any cause the operator should let go of the
lever K the spring F thereof will instantly
force it into one of the notches and insure a
positive connection being made, and never
allow the circuit-breaker to be half or partly
open or closed, and thereby produce danger-
Ous Sparks or arcs. | |

A* 18 a door which may be opened to expose
the interior of the compartments A’. _

It is evident that the mere details of con-
struction may be varied in numerous ways
without in the least departing from the spirit

of myinvention, and therefore I do not limit

myself to the precise constructions and mech-
anisms shown. |

Having now described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— |

1. A regulator consisting of a movable
switch contact-surface for varying the cur-
rent supplied, in combination with a hand-
lever movable in one direction to move said
contact-surface and movable fransversely
thereto to make and break the electric cireuit,

and a circult maker and breaker controlled

electric circuit R. In the opposite movement | thereby.
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2. A regulator consisting of a movable

switch conta(*t surface for varying the cur-
rent supplied, in combination Wlth a hand-
lever movable in one direction to move said
contact-surface and movable transversely
thereto to make and break the electric cireuit,
a circult maker and breaker controlled there-
by, and a notched plate for said lever to hold
1t 1n position when moved to shift the con-
tact-surface a given distance.

3. A 1‘80111:51‘(01‘ consisting of a movable
switeh contact-surface for varving the ecur-
rent supphlied, in combination w 1t.11 a hand-
lever movable in one direction to move said
contact-surface and movable transversely
thereto to make and break the electric cir-
cuit, a circuit maker and breaker controlled
thereby, a notched plate for said lever to hold
1t 1in position when moved to shift the con-
tact-surface a given distance, and a spring to
press said lever normally into the notches.

4. In a regulator, the combination of a mov-
ing contact- surmec for coupling up ecircuits
In d]fferent orders and varying the current, a
hand-lever movable on a 110112011‘&11 axis o
shift the contact-surface and movable on a
second axis transverse thereto to make or
break the circuit, a spring-actuated circuit
maker and breaker in the regulator-cirecuit,
and connecting devices, Sub%tantmllv as %L
out, for opemunﬂ said cireuit maker and
breakel by the movement of the hand-lever
on the transverse axis.

5. Inaregulator, the combination of a source
of electrical cnergy, electriec-motor coils, a
moving contact Sm*taee for coupling up motor-
coil circuits in different order and varying
the current, a hand-lever movahble on a hovi-
zontal axis to shift the contact-surface and
movable on a second axis transverse thereto
to make or break the circuit, a spring-actu-
ated circuit maker and breaker in the regu-
lator-circult, and connecting devices, substan-
tially as set out, for operating said cireuit
maker and breaker by the movement of the
hand-lever on the transverse axis

6. In a regulator, the combination of a ro-
tary eontact—sulfaee for ecoupling up circuits
in different orders and varying the current,
a hand-lever movable on a horizontal axis to
shift the contact-surface and movable on a
second axis transverse thereto to make or
break the circuit, gearing between said hand-
lever and rotary contact-surface to rotate the
latter by a reciprocation of the former, a
spring-actuated circuit maker and breaker in
the regulator-circuit, and connecting devices,
substantially as set out, for 0pelatm9_, said
circuit maker and b1eahel by the movement
of the hand-lever on the transverse axis.

7. In a regulator, an operating handle or
lever movable in two lateral directions with
reference to its length, and in which said
movementsare transverse with respect to each
other, a current-regulator operated by said
handle or lever when moved in one direction,
and a circult-interrupter operated by the han-

dle or lever when moved in the other direc-
tion.

5. In a reg gulator, an operating ]mndle or
lever movable in two lateral (111‘@Pt1011b with
reference to its length, and in which said
movements are transverse with respectto each
other, and a guide having a continuous slot
with lateral 1101011(}:3 ther 1[10111 1 which said
handle or lever moves, a curr ent- regulator 0]~
crated by said handle or lever when moved in
0116 (1116(,11011? and a clrenit-interrupter oper-
ated by the handle or lever when moved in
the other direction.

o In a regulator, an operating handle or
lever mov able 111 two lateral dnecuoub with
reference to its length, in which said move-
ments are n*anbveme with respect to each
other, a guide having a continuaous slot with
lateral notches therefr omy, 11 which said han-
dle or lever moves, and a spring to force said
handle or lever into the notches, a current-
regulator operated by said handle or lever
W heu moved in one dn(—‘umm and a cireuit-
interrupter operated by the handle or lever
when moved in the other direction.

10. In a regulator, the combination of the
handie or lever movable laterally in two di-

a¢tions, with the ¢ mdo I, having continuous
slot1’, and notches /7 , Opening later ally there-
from, a current- 16011111101 operated by said
handle or lever when moved in one dir eulon
and a circult-interrupter operated by the
handle or lever when moved in the other dj-

raction.

11. In a 1{3**[‘J wlator, a switeh for varying the
resistance offered to the lile- -current, a lme—
cireult, a circuit-breaker in said line- ¢irentt,
and a spring to assist the eireuit-breaker in
opening and make it move quickly.

12. In a regulator, a switeh for vary ing the
resistance offered to the line- umen‘r, 3! hue
clreuit, a pivoted cirenit-breaker in said line-
cir eult, a spring to assist the circuit-breaker
in opening or closing and make it move
quickly, a lever for moving one end of the
spring up or down above ﬂ1e pIv ot-point of
the circuit-hr eahu, a hand-lever for moving
the resistance-varying switch, and also 111{4
level for moving the spring.

13. In a 1901113101 the combination of a
switch for varying the current flowing through
the line, a line- -cireuit, a civenit-breaker in the
line-cir emt, a-switch-operating lever movable
in two directions, a 111@@]13111&11 connection be-
tween the lever and current-vary 1ng switeh,
whereby said switch is operated by a Move-
ment of said lever in one direction, and a
mechanical connection between the lever and
circult-breaker, whereby the cireunit-bDrealer

is operated bs the other movement of the
switeh.

14. In a regulator,

the combination of :

gwiteh for varying ﬂ1e current flowing throug h
the line, a line- euemt, a clreuit- 1}1ea]~,hel fm
the line-cireuit, a-single lever movable in two

directions, a pow e1-11{111q1111tt1nﬁ connection
between the lever and current-varying switeh,
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whereby the latter is operated for one move-
ment of the lever, a second power-transmit-
ting connection between the lever and circuit-
breaker, wherehy the latter is operated for
the other movement of the lever, and a guide
to prevent two successive movements of the
regulator - switch without first moving the
lever to operate the circuit-breaker.

15. In a regulator, the combination of a
switch for varying the current flowing through
the line, a line-circuit, a spring-actuated cir-
cult-breaker for the line-circuit, a single le-
ver movable in two directions, a power-trans-
mitting connection between the lever and cur-
rent-varying switeh, whereby the latter is
operated for one movement of the lever, a

-second power - transmitting connection be-

tween the lever and spring of the circuit-
breaker, whereby the latter is operated for
the other movement of the lever, and a guide
to prevent two successive movements of the
regulator-switch without first moving the le-
ver to operate the circuit-breaker.

16. In a regulator, a line-circuit, in combi-
nation with a switch for varying the current
lowing through the line, and a circuit-breaker
In the line consisting of a cup holding mer-
cury, a vertica. 1}?'—1‘6(311)1‘0(331;11]“ frame, zmd a
removable contact-rod. |

17. In a regulator, a line-circuit, in combi-
nation with a switeh for varying the current
flowing through the line, a circuit-breaker in
the line consisting of a cup holding mercury,
a vertically-reciprocating frame, a removable
contact-rod, and a counter-weight to counter-
balance the weight of the contact rod and
frame. -

18. The combination of a source of electric
supply, a line-circuit, an electric motor in

sald lne-cireult, a current-regulator, and a

399,599

circuit-breaker in series in said line-circuit
and exterior to said motor, and a resistance-
shunt connecting the line- 011"0111{3 on eaeh side
of the circuit-br e.-_-tkel"

19. The combination of a source of electric
supply, a line-circuit, an electric motor in

sald line-circuit, a current-regulator, and a

circult-breaker in series in said line-circuit
and exterior to said motor, a resistance-
shunt connecting the line-circuit on each side
of the circuit-breaker, and a lever to operate
the current-regulator or circuit-breaker alter-
nately, but not both at the same time.

20. In a regulator,the combination of a ro-
tary barrel-switch for varying the flow of cur-
rent in the line, a small pinion on said switeh,
a segmental rack of great radius meshing with
sald pinion, and a hand-lever for operating

sald rack pivoted on an axis at right anﬂleq
to the barrel of the switc¢h.

21. In a regulator, an operating handle or

lever movable in two lateral directions with
reference to its length, and in which said
movements are transverse with respect to
each other, and a series of guide-notches
made V-shaped, in which the handle or lever
moves and whereby 1t cannot catch in ap-

‘proaching them, and a spring to force said le-

45
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ver or handle into the notches, a current-reg-

ulator operated by said handle or lever when
moved in one direction, and a circult-inter-
rupter operated by the handle or lever when
moved in the other direction.

In testimony of which invention I here-
unto set my hand.

GEORGE HERBERT CONDICT.

Witnesses:
R. M. HUNTER,
ERNEST HOWARD HUNTER.
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