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Toa,ZI whom it may concern.: N
~:Be it known that I, Frank E. Casg, a citi-

Zen of the United States, residing at Schen-

ectady, county of Schencctady, State of
New York, have invented certain new and

~useful Improvements in Electric Switches,

of which the following is & specification.
- My invention relates to electric switches

electric cars  and locomotives to open and
close the man circuit through the motors
and has for its object the simplification and

-~ improvement of the switches used for this

' purpose.,
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On electric cars and locomotives requir-
g heavy currents to operate them it is

.-customary to control the current through

the motors by means of power actuated

switches or contactors mounfed beneath the

20

car and usually electrically actuated and
operated from a master controller in the

- motorman’s cab. An electrically-actuated

* circuit-breaker ‘is conmected in ‘series with |

~ the motors to protect them against excessive

s

beneath the floor of the car. A -circuit- |

‘mounted 1n some convenient place to con-

.
.
i
.
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current and is usually inelosed in an iron
box or other suitable casing and mounted

breaker setting and tripping switch is

trol the circuits for actuating the circuit-
breaker, and a main switch is connected. in
the main circuit between the circuit-breaker
and the trolley or third-rail shoe 1o cut off

~ the current through the circuit-breaker and
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- tactors may be inspected and regﬂired.

motors so that the circuit-breaker and con- ,

_ Two
switches are therefore required

torman’s cab, and opening the main circuit

_4'0'-

to permit-inspection of the devices beneath

the floor of the car requires the operation of

‘and more particularly to switches used on |

m the mo- |
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preferably in such a manner that. the eircuit-
breaker opens or closes before the corre-
sponding movement of the main switch.
This result may be secured by any suitable
connections between the -main switch and
the circuit-breaker, but preferably by mak-
ing the operating handle of the main switch
control the operation of the power actuated
cireult breaker by acting as a control switch
for the control circuits of the electrically-

actnated circuit-bréaker while if some other

source of power 18 used to actuate the cir-
cuit breaker some suitable control device is
conniected to the .operating handle. In the
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- preferred construction, the codperating con-
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trol contacts for the circuit - breaker are
mounted on each side of the operating han-
dle of the main switch in such a manner
that when the handle is moved in one direc-
tion to open the main switch the tripping
coll of the circuit-breaker is energized to

open the circuit-breaker before the  main

switch opens, so that the circuit-breaker
takes the arcing as the circuit opens, while
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a movement of the operating handle in the .
other direction to close the nain switch -
energizes the closing coil of the .circuit- -

breaker and closes the.circuit-breaker after
the main switch is closed. ' -

My invention will best be understood in
connection with the accomnpanying drawing

‘showing one of the many forms in which the

invention may be embodied, and which is a
diagrammatic representation of the motors
of an electric car connected to a trolley
through a standard electrically-actuated cir-
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cult-breaker and a main switch constructed.

according to my invention.

As shown in the drawing the motor 1 is

-connected in series with the fixed and mov-

the control switch for opening the circuit- 4 able contacts 2 and 3 of a standard cireuit-
breaker and also the operation of the main ' breaker provided with a blow-out coil 4

BWitCh.fOP.cﬁtting oftf current from the cir- |

4

‘cult-breaker, .. |

_An carrying out my invention, the switch-

- mam-switch and the circuit-breaker setting

&b
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connected in séries and are both controlled
by the operating handle of the main switch,

.

. Ing system is simplified by consolidating {lic

- and tl’ipping switch in one structure 80 that 1
the main switch and the cirenit-breaker are

mounted adjacent the contacts to disrupt the
arc formed when the circuit is opened.” The
contacts are held in engagement by means of

a latch’5 mounted in the path of the arma-

ture 6:of an overload coil 7 which is con-
nected 1n series in.the cirenit and is cali-

'brated to draw its armature inte engagement

with the latch and trip the circuit-breaker in
case of excessive overload. The circuit-
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breaker is closed by means of a closing solen-
oid 8 energized from a control circuit and
having its core connected to.the movable
contact 3, and is tripped by hand by means
of a tripp’ing‘solenmdp 0 having an armature
10 drawn into éngagement with the arma-
ture ¢ to trip the latch 5 when the tripping
solenoid is energized from the control cir-
cuit. | -

" The main circuit between the circuilt-
breaker and the trolley is opened and closed

by means of a main switch comprising a
base-plate 11 on which is mounted a mnovable
arm 12 having a movable contact 13 coOper-
‘ating with a fixed contact 14 mounted on the
base 11 and connected to the trolley or third
rail shoe 15. The movable arm 12 1s pro-

vided with lugs 16 and 17 and with a catch
18 engaged.by a spring-pressed latch 19 to

hold the main switch closed. The movable |

arm 12 is pivotally mounted on a stud 20 on
which is also mounted a rocking operating
handle 21 having one lug 22 connected
through a spring 23 to the lug 16 on the

movable contact, and a second lug 24 for en-.

gaging a pin 25 mounted on thelug 17 of the

-

movable contact. The operating handle 21
also carries a tripping pin 26, which engages |

the latch 19 and presses it down out of en-
gagement with the catch on the movable arm
12 when the operating handle has been
moved to compress the spring 23 and bring
the lug 22 near the lug 16, whereupon the
switch flies open.  The operating handle has

a limited movement independent of the arm

12, since the lugs on the handle and on the

~ arm form a lost motion connection which
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permits the handle to move out of engage- |
ment with the lug 16 and nto engagement |

with the Fin_ 25 and vice versa without
changing th

L

unless it is free to move in response to the

pressure of the spring 23. The parts are so.

proportioned that when the switch 1s closed
the spring 23 holds the handle in the posi-

tion shown, with both control circults open

and the handle free to move against the

spring 23 far enough to close the circuit of

the tripping coil without affecting the mov-
able contact of the main switch.

The construction thus far described is siub-,

-

stantially the same as in the standard equip-
ment in which a main switch is connected

in series with an clectrically-actuated cir-
cuit-breaker. . In accordance. with my in-
vi...tfon, the circuit-breaker setting and

tmpping switch is eliminated by construct- :
| ping pin 26 engages and depresses the latch

ing the main switch so that it not only con-
trols the main circuit through the motors
but also controls the circuits through the
closing and tripping solenoids of the’ cir-

cuit-brenker. This result may be obtained
in many different ways but the preferred |

e position of the movable arm 12,

J
1

construction is that shown in the drawing
in which a set of control contacts are mount-
ed on each sidé of the operating handle 21
in such a position that the continued move-
ment of the main switch /handle, after clos-
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ing the main swifch, closes the circuit of the -

soflenoid 8§ and thereby closes the circuit-
breaker, while the movement of the con-
trolling handle i the other direction first
compresses the spring 23 and closes the con-
trol circuit through the tripping soléenoid#9
to trip the circuit-breaker open, and after-
ward trips the main gwitch open. The con-
trol contacts may be of any suitable con-
struction but for purposgs of illustration I
have shown the circuit of the closing solen-
oid 8 controlled by the fixed contact 27
mounted on the base 11 and codperating
with a movable spring contact 28 mounted
on the operating handle 21, while the trip-
Eing- circuit i1s controlled by means of a

xed contact 29 and a cobpetating spring
contact 30 so arranged that the movement
of 'the operating handle in a direction to
open the main switch causes the yielding
contact 30 to slide over the contact 29,
thereby closing the tripping circuit long
enough to trip the circuit breaker and again
opening the tripping circuit before the pin
26 engages the Jatch 19 to trip the 1ain
switch. The yielding movable contacts 28
and 30 arc comnected through a cut-out

‘switch 31 to the trolley and as long as the

cut-out switch’ 81 is clesed the control sys-
tem for the circuit-breaker is operative re-
oardless of the position of the main switch
and the cireuit-bregker., -
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The operation of the device 1s as follows:

I+ the switch and the circuit-breaker are in

‘the closed position, as_showY in the draw-

ing, and it is desired to cut off the current
from all the devices beneath the car, the
cperating handle 21 is moved toward the
fixed contact 29. During the first part of
its movement the spring 23/ is compressed,

‘but. no effect is groduced on the movable

arm 12, although the movable control con-
tact 30 comes into engagement with the fixed-

- contact 29, thereby closing the circuit of

the tripping coil 9 and opening the circuit-
breaker. As the operating handle continues

{its movement in the same direction the

spring 23 is compressed, still more, and the
yielding contact 30 moves away from -the
fixed contact 29, thereby opening the trip-

ping circuit. .As the -operating handle ap-_

proaches the limit of its movement the trip-

19, thereby releasing the movable arm’ ]2
and leaving it free to be moved by the.
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spring 28, which éxpands and opens thes .

main switch with u_sna];-action. e move-
ment of the operating

126
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first opened dhe eircuit-breaker «nd then i means is energized by movement of said

cpened the main switely, thereby entting oft
Llie carrent from the civenit-breaker as well
ac all the other devices connected to the

s main ecirenit and rendering them safe to

g
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“other forms than that shown and described, |
' said latching device to release said confacts,

Tandle.
main cirenit, the operating handle is moved |

taels engage

When it 1s desired to close the

to ihe right, first bringing the lug 24 111L0
engagement with the pm 2o Lo cause the

movable arm 12 and the contact 13 to move

with the operating handle, then bringing
‘he contacts of the main switeh into engage-
ment, and finally closing the eiremt breaker
by Lringing the control contacts 2¢ and 28

into engagement to close the cireuit of the

solenoid 8, this final movement being per-
mitted by a spring blade on which the con-
tact 13 is mounted. The handle 21 15 then
released and the main switeh is held closed
by the lateh 19. |

My invenilon may be embodied 1 wany

and T therefore do not wish to he restricted

{o the exact form shown but intend to cover

by the appended claims all changes and
modifications within the spirit and scope
o 111y 1mvention.

What I elaim as new and desire to secure |
| operating

by Letters Patent of the United States, js:

1. 'Fhe combination with a power operated
switch and a manually-operated switeh con-
nected in series, of controlling means for the

operating means of the power operated |
switch actuated by said manually-operated :

switch during its opening and closing nove-
ment to open said power operated switch be-
fore said manually operated switch 1s opened
and to close said power operated switch
ofter said manually operated switeh is
closed. -

5 The combination with a switch having
main contacts and control contacts, of an

electrically controlled power actuated switch |
series with said main contacts,
snid latter swiich '

connected 1n
st control circuits for
commected to said control contacts to open
.nd to close <aid power actuated switeh in
definite sequence to the opening and closing
of said first swilch.

3 In a switch, the combination with co-
operating main contacts and a rocking oper-
ating handle for saud contacts, of onhe set of
control contacts closed after the main con-
by movement of the handle
one direction, and anotier set ot contral con-

caote closed before the mnin contaets sepa-
ralo by movement ot the handle in the other

direction. ) ‘

£ The combination aith two switches con-
nected in series, of an operating handle hav-
ing a lost motion connection with oneswiteb,
tripping  means  ior opening the second

3
]

- crating handle connect

| handle to open said second switch prior to
the opening of the first switch by caid

handle. .

5. The combination with two switches m
ceries, of an operating handlé fer the fivst
switch, electrically actuated closing means
and tripping means for the second switch,
and contacts on said operating handle for
closing the circuit of the closing means after
the first switch cleses and of the tripping

- eans before the first switch opens.

6 In an electrie switch, the combination
with relatively movable codperating con-
tacts binsed to separate, a latching device for
holdine said contacts in engagement, an op-
__ 2} through a lost mo-
tion connection to one’ of sald contacts and

| having a movement independent thereof
| when said contacls are latched m engage-
ment., connections whereby said mdependent

movement of said operating handle actuates

and codperating auxiliary contacts actuated
by said handle during its independent move-
ment.

_ 7. In a switch, the combination with a

fixed and a movable main contact, a rocking
handle for said movable contact
normally held out of operative osition for
opening the switch, and a latch for the mov-

‘able contact released by movement of the

handle to said operative position, of fixed
and movable additional contacts closed and
opencd by said handle during its movement
into operative position to open the switch.

8 In a switch, the combination with co-
operating contacts and a rocking operating

 handle for said contacts, and yielding con-

nections between said handle and one of
said contacts to permit said handle to move
independently thereof, of a fixed additional
contact on each side of said handle, and

vielding

9. Tn a switch, the combination with fixed
nd movable contacts, a latch for holding the
conlacts in engagement, and an operating
haudle for the movable contact yieldingly
hold between two operative positions when
ihe switeh is closed, of additional contacts

actuaied by movement of the handle toward
either operating position.
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. y additional contacts mounted on said
handle to cobperate with said fixed contacts.
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10 Tn a switch, the combination with fixed

~nd movable main contacts, and a latch for
holding said cantacts in engagement, of a
rocking operating handle mounted to move
independently of the mmovable contact for a

- hort distance when the switch is closed, and

control contacts actuated by said handle dur-

- ing said movement.

11, In a switch, the combination with a

switch, and means whereby sald tripping | fixed contact, a movable member, a cooper-
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ating movable contact yieldingly mounted
on said ‘member, a latch for holding said .
contacts 1n engagement, a rocking operating |

side of said handle actuated by movement of
the handle in either direction. 10
In witness whereof, T have hereuntu set

handle movable between two lugs on the | my hand this 9th day of Januavy, 1008,

movable member, and a spring between said
movable member and said handle normally ‘

holding the handle in contact with one Iu :
of cobperating additional contacts on each

FRANK E. CASRLE.
Witnesses:
Bensamin B, Huw,
HrrLex Orrorp.

|




	Drawings
	Front Page
	Specification
	Claims

