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Ty all whom it ma?] CONCErTL-
Be 1t known

citizen of the United States, residing

that I, Cuarrzs E. 1L.oRD,
at

Norwood, in the county of Hamilton and
- State of Ohilo, have snvented certain new
~nd useful Tiprovements in Controllers, of
which the following 1s a full, clear, and ex-

act specification.
My invention relates
L0 electric
ments for preventing
troller contacts. -

It frequently hap pens, especially when

ous arcing or
troller contacts
to * off 7 position.

15

Some times

to controllers for !
motors and especially to arrange-
flashing at the con-

)

car is bemg “ notched along 7, that danger-
flashing occuls ot the con- |
when the controlleris moved
this flashing

will burn out the controller and absolutely

Tisable the car. DMoreover such
often frightens the passengers. '

It is the object of )
tirely avoid fla
tacts and to break the

20

motor circutt

flashing

my inventlon to en-
hing at the controller con-
at such

a place that not only are the controller con-

taots nob obliged to take the arcing but the

passengers are prevented from seelng such

consists of

separate irom

&

controller for electric motors and 2 switeh
the controller and 1in. series

erewith and so arranged that it is opened

by the contoller just before the latter
moved to ¢ off” position. -

39

controller casing
erated by the controller drum to open
motor circuit just hefore said: circuib
opened at the controlier. *

Other obiicts and features

 tion will appear

40

18

th:e

15

of my 1nven-
from the specification and |

drawings and will he particularly pointed

out in the claims.
Figuve 1 1s
embodying my
tion of the parts
“off ¥ position.

invention,
when the controiler 18
Tig. 2 is @
ihe controller is in on’’ position. Hig.
is & view similar to
_position of the parts when the swite
" been tripped by thé) overload coil. Yig.
~ shows a modification. I1g.

50

an elevation of a controlier
showing the posi-

1mn

fragmentary |
view. showing the position of the parts whens

3

Fig. 2, but showing tie
h has

4

5 1S 9 pla,n view
. i

v of the notch

! This dram 18

This notch plate has

which is fixed and the other end

two arms are as shown in Figs. 1 and
spring 26 18 prevented from moving

connecting

switch. |
In the drawings, 11 shows the controller
drum, which may be of any desired type.
operable by the ustal handle
12, is inclosed 1n a casing 13, and is shown
mounited in the usual manner against the
tront dash-board 14 of the car. '
‘At the bottom of the -~ontroller and
mounted on the shaft of the controller drum
's n notch-plate 15, best shown 1n Fig. 9.

‘1 the “oft 7 position of the controller is
seated a roller 17 mounted on the upper end
of a lover 18. DBesides the notch 16 the
notch-plate 15 may have one or more other
notches 162, if used 1n those controllers in
which the circuit 1s broken in other than the
«“ off ” position. Connected to the lower end
of lever 18 is an arm 19 which in turn 1S
joined to an arm 20. Arm 20 1s connected
to the knee of a toggle lever 21, one end of
of which
'« connected to the movable member 22 of &
safety switch. The i
<witoh is connected throu oh
o5 to the trolley or other current
device 24. Two points on the arms
00 are connected by 2 spring 26.  This
spring always tends to move the adjoining
ends of these arms earther away from the
line joining their remote ends. When the
9, the
them
farther, by reason of the engagement be-
tween arm 19 and finger o7 on arm 20. If

a blow-out coil
collecting

for any Yeason, cuch as hereinafter ex-
plained, the adjoining ends of arms. 19 and

90 are moved to the other side of the line
the spring 26

through their remote. ends,
will continue this movenient until the switch
wrm 22 strikes stop 23. Qrdinarily the two
~rms 19 and 20 will act as one solid -arm
the
Jower end of lever 18. _
ver 18 is pulled to the left by a spring 29.
The movable member 29 of the switch s

o notch 16, in which

The lower e:nd of le-

plate which oper-a,tés the safety 55

60

65

70

75

<ed contact 23 of this
80

19 and .

85

90

05

knee of the toggle 21 to the

100

connected, through i overload coil 3V, to

one of the contact. f1

ivoller. In case of an overload, the overload
coil 80 raises ‘+s core 32 and throws the ad- 105
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- The safety switch and all its operating
parts, with the exception of the notfch

- 15 and the upper end of lever 18 are in-

=L

10

15

- straighten toggle 21 -and close the safety
switch 22, 23. The forward movement of

20

_,-.controller 18 in “off ” pos :
‘as shown in Fig. 1. When the controller is’
s .moved forward the proper contacts of the

closed in a box 33, which if desired may be
lined with some insulating and refractory
material 34. This box is not only outside of
the controller casing 18 but is below the car
fioor 36, and its only opening is to the rear.
Hence any arc which may occur and the
gases therelfrom may escape without damag-
ing anything. -
The operation is as follows: When the
position the parts are

controller are brought into engagement and
then the notch-plate 15 moves lever 18 to

the controller now changes the connections

of the motors in any desired or usual man-
ner.  When the controller is moved back-
. ward to “off 7 position the notch 16 allows

roller 17 to move to open the safety switch

_just before the circuit is broken at the con-
troller contacts, thus avoiding flashing at

the latter, Should an overload occur at any

L

- time, the coil 30 lifts its core 82 as herein-

80

40

v

1t allows the roller 17 to move to the right

50

GO

-5

spring 29 will move the
18 to the left and straighten out the arms

before described and the spring 26 moves

the parts into the position shown in Fig. 3.
In order to reset the arms 19 and 20 in the
osition shown in Fig. 1, the controller must
¢ moved into “off” position, when the
lower end of lever

19 and 20, - | T
Should the controller be one of those

- which while changing the connections.of the
‘motors, as from series to parallel, interrupts

the motor circuits, this interruption is caused
totake place at the safety switch instead of

-at the controller contacts, because of . the
‘notch-or notches 16+ in the notch-plate 15,
- Only one of these notches 16* is here shown

and 1t is s6 placed that in either the forward
or the backward movement of the controller,

(see ¥ig. 1) to open the safety switch just

before the circuit is broken ai the controller

to change the motor connections. . If desired,

these notches 16* may be entirely omitted,
for generally even when the controller breaks
the circuit at any intermediate point in its.
movement the motors have sufficient counter- |
5 -.electromotive force to malke the arcing at
~ such breaking comparatively harmless. |
-~ In the modification shown in Fig. 4 the
safety switch is not below the floor of the

car, but is located in a box 35 above the

car -floor 36 and adjacent to the controller
~casing 13. The ‘upper part of box 85 is’
- hinged:to the lower part at 85%. By reason’

ox this arrangement the safety switch can be
inspectéd or repaired without going below

the. car, while at the same time: the box 35

plate -

ftor.

the controller and

motor circuit, or when

“off” position.

983,380

lined with refractory material 87 is sufficient
to keep the flash from being visible to the
passengers. -In-order to allow the arc and
its accompanying gases to escape, the box =
50 has an opening below the car floor 36. @

The notch plate 15 in the modification shown 70

| m Fig. 4 may be the same as in the modifi- =

cation shown in Fig. 1, but is so placed =

on the shaft that when in “ off ¥

hoteh 16 will codperate with the roller 38 E

mounted in one end of a bar 39. The bar 39--

rr—,

18 connected to a bar 40 which in turn is =

connected to.the movable member 22 of the

safety switch. The bars 39-and 40 are also =~
connected by means of a spring 41 similar .

In purpose and operation to the spring 26
described 1n connection with the modifica--
tion 1n Fig. 1. As the controller is moved to
any position in which circuit is broken, the
switch 22 is opened first by a spring 42 at-
tached between a fixed pi

pin 43 and a

point

80

on-par 39. Pin 43 extends through a slot'
44 1in bar 39 so as to form a support there-

similar to that of the one shown in Fig. 1

and need not be described in detail.

‘The operation of this. modification is.
90

Many modifications can be made n t"h"e':i-;

particular arrangement and construction of .

the parts herein shown and described, and =

I aim in the-appended claims to cover all ,

95 -

such modifications as are within the scope ~~

of my invention.

- What I-claim is:— Clen
L. In. combination, a controller for elec-

tric motors, a casing therefor, and a switch
outside the controller casing and open t&the =

100

atmosphere and arranged to be operated by

mal circuit conditions.

to be. opeiied.upon-abnor-i )

2. In combination, a motor controller, a .-

: . 0, a m , ' 105
casing therefor, a switch in a separate cas- = -

ing, and means whereby said switch is
opened just before the controller opens the =~ -

in the motor circuit arise.

abnormal conditions > - S
.- o 110

3. In combination, a controller for electric =~

motors, a casing therefor, and a switch out-" "

side of the controller casing and open to the - R

atmosphere at an out-of-the-way place and”

~arranged to be mechanically operated by the
controller always to open the motor circuit

just before said eircuit is opened at the con=.. s

troller.

4. In combination, a controller for electric. = =

motors, a casing therefor, a switch in a sep-.
arate casing, sald casing being open:to the . =

1207

atmosphere at an out-ct-the-way place, and-
mechanical connections between the con--
troller and the switch whereby the latter is -

L .

opened just before the controller is moved to

- 5. In combination, a. controller for electric
motors, a switch separate from said ‘con- .
troller and arranged to be opened when the: - -
controller is about to break the meotor cir--

}30
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‘casing therefor, a
said last named casing opeulng beneath .

©83,380

cuits or when an overload on the motor oc-
curs. | .

6. In combination, a controller for eleetric
motors, a casing therefor, an over-load mag-
net, a notch-plate on the shaft of the con-
troller, and a switch outside the controller
casing but-arranged to be operatéd by said
notch plate and by said overload magnet.

7. In combination, a motor controller, a
a switch in a separate eas-
ing,

the floor whereby said

of the car, and means

«witeh is mechanically operated by the con-

‘roller at certain points 1n the movement of

- the latter.

a motor controller, a
casing therefor, a «witch outside of said cas-
ing, and means whereby said switch 1s
tripped when the controlier is about to break
the motor circuit or when an overload on

8. In combination,

the motor occurs.

9. In conibination, a motor controller, 2
switch separate therefrom but 1 series

therewith, nieans - for. opening said switeh

'
k
f
1
i

F]

s Lo R T S

!
;

"

8

when the motor circuit is about to be opened
at the controller, and an overload coil for
tripping sa1d switch. o

10. In combination, a series-parallel mo-

a switch separate there-

tor controller, and :
from but arranged to be mechanically op-
the motor circults

erated thereby to open
just before they are broken at the controller,
%aid switch being open to the atmosphere.
11. In combination, a motor controller, a
casing therefor, a switch open to the atnmios-
phere and in series with and mechanically
controlled by the controller but in a sepa-
rate casing, and means whereby the switch
is opened at certain predetermined points 1n
o forward movement and at other prede-
termined points in 1ts backward movement.
In testimony whereof I afiix my s1gna-
ture, in the presence of two witnesses.

. CHARLES E. LORD.
Witnesses: |

Gro. BB, SciLEy, -
Trrep J. KINsFv
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