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Be it known that I, WiLLIAM S. ANDREWS
a citizen of the United States, residing at New
York, in the county and State of New York,

‘have invented a certain new and useful Im-

provement in Circuit-Controllers for Eleectric
Motors, of which the following is a. speclﬁea-
tiomn.

"The present invention relates to means for
maklnn‘ and breaking the cireuit of electrical
instru ments or dewees and especlally electn-

~ cal motors.
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The main obJ ect of the mventlon 1S to pro-

vide a controller for the motor or other appa-

ratus which Shdll make and break the circuit

in such manner as to fully protect the appa-

ratus from injury and which shall be strong

and simple; and the invention consists in the

apparatus and in the several combinations

heremaftel described.

The invention is illustrated in the aceom-‘.

panyling drawings, in which—

Figure 1 1s a Dlan view of the switch in the
open position, showing, also, in diagram the
circuit eonnections. Kig. 2 is also & plan'view

of the switch, the switch being closed and the
handle moved back nearly to its open posi- |}

tion. Fig. 3 is a side view of the switch, the
handle being broken away on the line @ of

Fig. 2. Fig. 4 is a side view of the handle de-

,ta,ched |
The contacts and switching -,deViCes are

mounted on an insulating-base 1. The con-
tacts consistof one long contact 2,in position

to co-operate with the spring 3, carried by the
pivoted switch-arm 4, and several smaller con-
In position to co-operate with the
spring 3’ at the opposite end of the switch-

tacis D,

arm. These latter contacts are connected
through resistances 6, as usnal in rheostats.
The OppOSIte end of spring 3 rests on the
block 3”7, through which the pivot-pin passes.

The contaets 2 and 5 are so arranged that the

switch-arm strikes the contact 2 before it

strikes the first

series of contacts 5 is a spring-clip 7, so ar-
ranged that when the switch-arm &pproaches
- the limit of its movement the lower end is
forced under the spring-eclip andis held there-
by from returning under the influence of the

spring 8, which is connected to the switch-arm

i

]

contact 5. Afone end of the |

el il

dle 10 is provided with a lug 11, which bears

‘at the opposite side of thepivot 9. The han-

against the switch-arm in the poswmn shown

in Tig. 1, so that when the handle is moved

by it.
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taward the left the switch-armis pushed along
" The handle also has a lug 12, catrled |

by an extending arm 13. The 1a,tter lag 1s

adapted to strike the switch-arm when “the
handle has been moved back to the position
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shown in Fig. 2, sothat any further movement -

of the handle must positively move the switch-

as soon as the arm-is so far withdrawn from

the spring-clip 7 that the tension thereofis

overcome by the spring 8 the switch-arm is

instantly thrown back to its open position

and the circuit is broken. While the switch-
handle is moving from its position pamllel
with the 3w1tch—a,rm back to the position in
which it is shown in Fig. 2 it moves entirely

| arm in the direction to break the eircuit, and -
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independent of the SWItGh -arm and of the

spring 8.

In Fig. 1,14 mdmates the field-magnet Of a
motor, and 15 the armature of the same motor.
16 17 are the positive and negative wires of
the supply-cireuit.
to the field-magnet, thence by wire 19 to the
long contact 2.
connected by wire 20 to the binding-post 21,

‘which is connected to the negative wire. The

post 18 is connected by wire 22 to the arma-
ture and by wire 23 to the last contact 5.

With the circuit connections as above de-

sceribed the operation of the switech would be

as follows: When the handle is moved toward
the left, the switch-arm 3 will first touch the

The pivot of the switch 1s
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The former is connected

30 .

long c,onta,ct 2, closing the field-magnet cir-

cuit and energizing the field-magnet, while the
armature-circuit is open.
cuit will next be closed by the contact between
the switch-arm and the first contaet 5, but all

of the resistances 6 will be in :series in the
armature-circuit. As the handle is moved

still farther the resistance-coils are success-

ively cut out of circuit, and finally when a

The armature-cir-

9O
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complete movement of the handle has been |

made all of the resistance is out of the arma-
ture-circuit. When the handle is reversed,
it moves freely from its position in line with
the switch-arm to the position shown in Fig.

2. mthout a,ffectmﬂ' the s‘mtch -arm or the.
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takes place, bl‘eakmﬂ' the c1rcmt mqtantane-

ously.

The main advantages of the switeh de-

~scribed are that it is 1mp0351ble to leave the
switch-arm on any intermediate resistance-

contactaccidentally either in makingor break-

ing the cwemt since the arm will be thrown -

to open position by the spring 8 as soon as it

ID

isreleased by the operator.

. freely through the larger part of its move-
- ment and then posnwel} engages with the

20

‘switch-arm to open the switch. The switch
also gives a long break when in its open pa-

sition: 1In 1arge switches I prefer to employ
a dash-pot or similar retarding device, S0 as
to prevent cutting- out the reswtanee too
qulckly in closing the motor cncmt

What I claim is—

1, The combination of a pivoted. sw1tch arm,

a sprmcr connected thereto and tending to

- move the arm to its open position,.a sepa-

2

| rately-movable handlehaving alug engaging
the arm when moved toward the closed posi-
_tlon and havmw a lug engaging the arm when

. the handle is near the end of ltb return move-
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ment, but not engaging said arm during the.
first part of such movement and two conta.cts_

or sets of contacts in the path of said arm, one

‘at one end &nd one at the other end, the con-
aets belnﬂ' SO .ar ranﬂ*ed that one- end of the -

' letch -arm makes contact therewith before

--_35

the other, substantlally as deseribed.
2, The eombma,tlon in a switeh, of a smn'le

sw1tch a,rm an opemtmf‘r-spl ing therefor con- |

The handle moves

' 474,‘623

said contacts being arranﬂ'ed so that one of

‘the circuits will be elosed before the other
-and said single switch-arm having two switch
plates or fa,ces resistances thrown into the
| second eireuit a,nd then removed thelefrom,_ :
and a handle movable through a part of its
range mdependently of the SWItﬁh arm and of

‘the spring,

substantially as described.
3. The combmatmn in a switch, of a smt(,h-

. Sprlnﬂ' 8 The a,etlon already descrlbed then | taets CO- Operatmo* with said switch- arm and
' connected to different circuits or branches,

'40.'."'

arm having two smteh plates or faces con-

in the path of movement of said sw1tch arm

and connected to the opposite side of the 011-: k

| nected to one side of a circuit, along contact

50 -

cuit through one branch, and a series of con-
tacts con nected by remstanees also in position .

to co-operate with the switch-arm after con- .

tact has been made with the long contact, said |

resistances being connected to the cuum:

55
“through dseeond bmnch substanllally asde-
'Scrlbed .

4. The combmatlon of a sw 1tc,h arm, acon- -

tact spring or plate at one end thereof, a con-
tact co-operating with said spring or pla:te and
a contact spring or plate at the Opp()‘%ltﬁ end

60'_'

of the switch-arm, the latter spring bearing

| on a contact at each end substantlally as de- '_

sceribed.

This specification swned and mtnesqed thls_
'_11th day of May, 1891 o

WL, S | ANDRE WS.‘
Wltnesses I o
HENRY PRICE BALL,

ALDRED K. WARREN
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