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To all whom & may concer:

Beitknownthatl, MaxweLL W. Day, aciti-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Controlling-Switches for

Hlectric Circuits, of whlch the following is a
specification.

My invention relates to switches for elec-
tric circuits; and its object 1s to provide in a
single compa,ct structure means for opening

-and closing an electric circuit, for reversing

the dlrectlon of current-flow therein, and t01
controlling the amount of current—ﬂow from

Zero throuo*h a large number of inely-divided
steps to maximum.

1 shall describe a controlling-switeh con-

structed in accordance with my invention as

applied to a system of control for a generator

and motor, both having separately-excited
nelds, to'ﬂ‘ether with means for controlling the
stren 0‘1311 of oneor both fields over wide ranges
in order to obtfain corresponding variations
in the motor speed. My invention is not lim-
ited, however, to this specific application; but
2 switch constructed in accordance with my
imvention may be used to advantage in many
cases 1n which it 18 desired to reverse and to
control over wide ranges the current in an
electric circuit.

My invention will best be understood from
the accompanying drawings, in which—

Figure 1 shows a front elevation of a switch.

arranged 1n aecordance with my invention,
the front of the casing being removed. Fw’

2 shows a side elevatlon of the same, and FIO‘

3 shows the circuit connections of the switeh
apphed to the system of control above re-
ferred to.

In Kigs. 1 and 2, Erepresents the contmllel -~
casing, whlch fur nishes bearings at top and
bottom for the vertical shaft F.- H 1s a han-
dle by meansof which shaft F may be rotated.
Shaft F carries near its upper end the drum
D, of the type ordinarily employed in con-
trollers. d to & represent stationary con-
tact-fingers adapted to engage the movable

| contacts carried by drum D. Secured to

shaft ¥ near its central portion is the bridge

1 member B, which carries two spring-pressed 5©

brushes § and b, Whlch bear on the stationary
commutators ¢ and ¢, respectively, which are
concentric with shaft F. It will be noticed
that the segments of the two stationary com-
mutators ¢ ¢ are staggered with respect to 55
each other, so that when the brush 4 is on the
center of one segment of commutator ¢ the
other brush, ¢', is passing from one segment

of converter ¢ to another. R and R’ repre-
sent two resistances, which may be of any 6o
sultable type, one of which is supported near
the top of the controller-casing opposite to
the stationary contact-fingers ¢ ¢ and the
other of which is carried at the bottom of the
casing below the commutators ¢ ¢/. The two 65
resistances are connected to the two commu-
tators, as will be hereinafter deseribed.

Referring now to Kig. 3, I shall describe
the controller connections. 1 and 2 repre-
sent line-wires connected to a suitable source 70
of current. M represents a motor the arma-
ture of which 1s connected to the line-wires 1
and 2 through the starting-switch S, the am-
meter A, and the circuit-breaker C. The
field 7 of motor M is also connected in shunt 75
to the line-wires. V represents a voltmeter.
connected across the line-wires. G repre-
sents a generator driven by any suitable
prime mover, such as the motor M, the field
g of which is connected to the line-wires 1 2 8o
through the controlling -switch, as will be
hereinafter explained. Its armature is con-
nected through its-series field ¢, ammeter
A’, circuit-breaker C', and the controlling-
switch to the armature of motor M’, the speed 35
of which is to be controlled. The field %/ of
motor M’ is connected directly to the line 1 2.
The controlling-switch is shown diagrammat-
1cally with its contacts developed on a plane
surface.

With the controlling-switeh in the position
shown it will be seen that the clrcult of the
generator-armature 1s open at fingers ¢ and
CZ3 Its field-circuit is also opened at the com-
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mutators ¢ and ¢ Now 1f the controller-
shaft be mt%ed to move bridegine member

B a distance equal to the blb&dth of one
seoment 1n either dirvection the generator-

field 7 will be closed as follows: from line-
wire 2, through circuit-hbreaker C and amme-
ter A to the left-hand terminal of field g,
from the right-hand terminal of field ¢ to re-
sistance R, thl()[l“h the entire resistance to
brideinge member B to resistance R, through
the entire resistance, to line- wire 1. The
feld-circuit of eenerator (+is thus closed with
hoth resistances R and R’ in series therewith.
Since both commutators have their segments
which are symmetrically disposed with ret-
erence to the off position cross-connected, 1t
malkes no difference in the strength of field g
whi

ch way the controlling-switch is moved
from its central or off position. As the
inovement of the controlling-switch 1s con-
tinued resistances R and R are gradually cut
out. the sections of the two resistances being
cut out alternately. This is accomplished by
the staggering of the commutator-segments
relative to each other, which has been pointed
out heretofore. Dy the nse of two commu-
tators thus stageered a larger number of steps
for a given movement of the controller and a
olven “width of the commutator-segment can
be obtained than is possible with a single
commutator. Instead of staggering the com-
mutators the equivalent arrangement of ofi-
setting the brushes bearing on the two com-
mutators might of course be used.

As the controller 1s moved from its off po-
sition in either direction the armature-circuit
of generator (v is closed through the arma-
ture M’ as soon as stationary contacts ¢ &°
are engaged by the movable contacts. 1t will
be seen by tracinge out the circuits that the
direction of current-flow through motor-ar-
mature M is in one direction or the other,
according to the direction of movement of the
controlling-switch. Thus by means of a sin-
ole compact structure the motor M' may be
%talted stopped, reversed, and controlled 1n

speed over a wide 1 range.
What I claim as new, and desire to secure

by Letters Patent of the United States, 1s—
1. In a controlling-switch for electric cir-

cuits, a rotatable shaft, a controller-drum car-
ried thereby. stationary contacts adapted to

be engaged by said drum, two stationary com-
mutators concentric with said shaft and hav-
ing their segments staggered with respect to
each other, resistances connected to said com-
mutators, and a brideing member carried by
said shaft and engaging sald commutators.
In a controlling-switch for electric cir-
cuits., a shatt rotatable 1n either direction from
off position, a controller-drum carried there-
by, stationary contacts adapted to be engaged
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by said drum, two stationary coniniutators
concentric with said shatt, resistances con-
nected to said commutators, and a bridginge
member carried by said shaft and engaging
sald commutators, the segments of each com-
mutator syvmmetrically disposed with refer-
ence to the off position of said brideine mem-
ber being eross-connected.
In a controlling-switech for electric civ-
cultc; a rotatable shatt, a controller-drum car-
ried thereby, stationary contacts adapted to
he engaged by said drum, two stationary com-
mutators concentric with said shatt, resist-
ances connected to said commutators, and a
bridging member carried by said shaft and
engaoing said commutators, the points oi en-
gagement of said member with said two com-
mutators being relatively displaced with ref-
erence to the segments ot the commutators.

4. In a controlling-switech for electric cir-
cuits, a rotatable shaft, a controller-drum car-
ried thereby, stationary contacts adapted to
be engaged by said drum, two stationary com-
mutators concentric with said shaft, resist-
ances connected to said commutators, a bridg-
ing member carried by said shaft, and spring-
pressed brushes carried by said member and
engaging said commutators, the points of en-
cagement of said brushes with said two com-
mutators being relatively displaced with ref-
ercnce to the segments of the commutators.

5. In a controlling-switch for clectric cir-
cuits, a rotatable shaft, a controller-drum car-
ried thu chy. 913%131011.:11\ contacts adapted to
be engaged by said drum, two stationary com-
mutators concentric with said shaft and hav-
ing thelr segments staggered with respect to
each other, resistances connected to said com-
mutator, & bridging member carried by said
shaft, and spring-pressed brushes carried by
sald member and engaging sald commutators.

In a controlling-switeh for electric cir-
cuits, a shaft rotatable in either direction
from its off position, a controller-drum car-
ried thereby, stationary contacts adapted to
be engaged by sald drum, two stationary com-
mutators concentric Wlth said shaft and hav-
ing their segments staggered with respect to
each other, resistances connected to saicd com-
mutators, and a bridgine member carried by
said shaft and engaging said commutators,
the segments of each commutator symmetric-
ally disposed with reference to the off posi-
tion of sald brideing member being cross-
connected.

7. In combination with a gener .:LLOP and mo-
tor, a controlling-switch comprising a drum
rotatable in either direction from its off posi-
tion and stationary contacts adapted to be en-
caged thereby, said contacts and drum being
connected and arranged to connect the arma-

ture of said motor to said generator for either
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direction of rotation of said motor upon the
movement of said drum in either direction
from 1ts off position, a movable member ro-
tatable with said drum, two stationary com-
mutators adapted to be engaged by said mem-
ber, and two resistances connected respec-
tively to sald commutators, sald commutators
and member being arranged and connected to
cut out alternately sections of said two re-

sistances from the circuit of the generator- 10
field when said drum is moved in elther direc-
tlon from its off position.

In witness whereof I have hereunto set ny |
hand this 6th day of May, 1904.

MAXWELL W. DAY.

Witnesses:
BExsamin B. Huwrr,
HeLEN ORFORD.
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