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UNITED STATES PATENT OFFICE.

VICTOR E. CHAMBERLIN, OF INDIANAPOLIS, INDIANA, ASSIGNOR TO THE WAVERLEY
-COMPANY, OF INDIANAPOLIS, INDIANA, A CORPORATION OF INDIANA.

CONTROLLER FOR ELECTRIC MOTORS.

Specification of Letters Patent.

Patented Mar. 12,1912,

Application filed quembei‘ ?3, 1908. Serial No. 464,022,

“To all whom it may concern: ‘

Be it known that I, Vicror E. CHAMBER-
LIN, a citizen of the United States, and a
resident of Indianapolis, in the. county of
Marion and State of Indiana, have invent-
ed a new Improvement in Controllers for
Electric Motors, of which the following is
a specification. :

My invention relates to the class of de-
vices for controlling the operation of elec-
tric motors, and more especially to those
motors designed. for propelling vehicles or
the like, and the object of the invention is
to simplify the construction and operation
of the parts and at the same time increase
the reliability, which object is accomplished
by so constructing the regular operating
parts of the apparatus that they may be
utilized in temporarily rendering the appa-
ratus inoperative, thus enabling the cutout
switch to be dispensed with, and reducing
the number of interrupted points in the cir-
cuit; and a further cobject of the invention
is to reduce the lability to accident by
reason of inadvertence or mistake in- ma-
nipulating the parts, this being accom-
plished by so: constructing the controller
and reverse levers that the .latter can be
operated only with the former in prede-
termined positions; and a further object
of the invention is to provide a construction

- that will allow the regulai operating parts

of the apparatus to be used as an emergency
switch, thus further reducing the number
of interrupted points in the circuit and sim-
plifying the construction and operation, and
a further object of the invention is to pro-

. vide. a ‘device having generally numerous
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novel features of advantage and utility.

A form of device in the use of which
these objects may be attained is illustrated
in the accompauying drawings. in which—

Figure 1 is a view in front elevation of
a controller embodying my invention.- Fig.
2 is an end view of the same. Fig. 8 is a
diagrammatic view showing.the relative po-
sition eof the controller and reverse levers,
with the former in its first running position
and the latter in the forward position. Tig.
4 is a like view. but showing the reverse
lever in the reverse position. Tig. 5 is a
like view but showing the reverse lever in
the neutral position. Fig. 6 is a similar
view but showing the controller lever in
position to operate the electric brake and

¢ . i

- the cap for the reverse lever.

the reverse lever in the forward position.
Fig. 7 is a detail view in front elevation of
the controller lever and attached parts, the
former being broken away to show construc-
tion. Fig.8is a detail end view of the same.
Iig. 9 is a detail view on enlarged scale in
lengthwise section through a portion of the
reverse lever. Fig. 10 is a like view in a
plane at right-angles to the plane of view
of Fig. 9. Fig. 11 is a view in cross-section
through the reverse lever only. Fig. 12 is
a detail view showing the construction of
Tig. 13 is a
detail end view of said cap. Figs. 14 and
15 are detail views showing the construc-
tion of the key. All of the latter mentioned
figures from 11 on are on enlarged scale.
In the accompanying drawings the nu-

- merals 20 and 21 indicate brackets con-

structed for attachment to any suitable part
of the vehicle, preferably in sueh position
that the parts mounted thereon may be con-
veniently operated from the seat. A bar
28 is secured to the brackets 20 and 21, and
this bar bears stationary fingers or contacts
24 . properly connected with terminals 25.

‘These contacts and terminals, above de-

scribed, are appurtenant to the reversing
mechanism and there i1s another set common
to the driving mechanism and consisting of
the fingers 26 and terminals 27, the sets of

fingers and contacts common to the revers-

ing mechanism being located at the oppo-
site end of the controller from those com-
mon to the driving mechanism, the general
form and arrangement of these fingers and
contacts being common and well known in
the art. .

Bearings 22 are secured to the brackets
20.and 21, and a cylinder shaft 28 is mount-
ed in these bearings. This cylinder shaft:
supports a reverse cylinder 29 loosely mount-
ed thereon and a controller cylinder 80
secured thereto, the construction and opera-
tion of which will be well understood. Each
cyvlinder bears contacts or blades 81 co-
operating with the stationary contacts 24
and 26. A star wheel 32 is secured to the
reversing cylinder 29, and a pivotally
nounted lever 33 has at its upper end a
roller 84 engaging within the notches be-
tween the points of he star wheel to locate
the latter in certain positions.. A spring 85
holds the lever in position with the roller in
yielding engagement with the star wheel,
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"pawi has a bolt or tee 51 projecting frem

.cured to the shaft 52 and serves as a means

form of constrhiction a cap 63 having a guide
166 projecting' within the lever is secured
thereto, and this guide insures the prejec-

“drawn from the recess 58, when the con-

o : ) 1,019,757

A similar star wheel 37 is mounted on the
frame appurtenant to the controller cylin-
der 30, tlrs latter having a roller 38 mount-
ed on a lever 39, all constructed as described
with regard to the lever 38.

A controller lever shaft 40 is mounted in
bearings 41 on a projection 42 from the
bracket 20. A: sector arm 43 bearing - a
toothed sector 44 is secured to one end of
the shaft, this sector meshing with teeth on
a ‘pinion 45 secured to the shaft 28. A con-
troller lever 46 is secured at the opposite

through the connected parts described, of |
rotating the controller cylinder 30, A pawl
46* is pivotally mounted in thé end of the
shaft 40, as by means of a stud 47 project..
sug from the pavl into an opening in the -
shaft. <This pawl bears a shoulder 48 against
which a plate 49 secured to the lever 46
tests, this plate engaging the shoulder suffi-
ciently to hold the pawl in position but
allow its free rotary movement. A spring
71 having one end engaging a slot 50 in the
pawl and the other end secured to the lever,
holds the pawl at one limit of its play. This

its extremity. A reversing lever shaft 52 is
also mounted in bearings on the projection
42 from the bracket 20, this shaft having a
sector arm 53 bearing a geared sector 54 in
mesh with a pinion 55 secured to the revers-
ing cylinder 29. A reversing lever 56 is se- .

for rotating the same to control the direction
of movement of the vehicle. A cam 57 is
located on the end of the lever 56 and has a
recess 58 adapted to receive the toe 51 of the
pawl 46%  Tle lever 56 is hollow for the
greater part off its length, having an open-
g 57¢ in one 4ide to receive a bolt 58° from
a spring lafch |59 pivoted at 60 within the
lever. A spring 61 is employed to press nor-
mally upon:the lever to force the bolt 58
into the opening 57* and into a recess 67 in
the case 68 to lock said lever against move-
ment. The u}:ﬁper end 62 of the lever pro-
jects in pesitigh to receive the pressure of a
key 63 which |may be projected into a slot
64 in the top ¢f the lever. " In the preferred

tion of the key in position to properly en-
gage the arm 62 of the lever. The recess 67
15 shown as’ extending only partially
through the case, but if desired may extend
entirely through the case in instances where
the case is so located that the outer surface
‘adjacent to the opening is not accessible,
The pawl 46* has a nose 69 to be engaged
by .o pin 70 on the controller lever 46, by
means of which the toe 51 may Dbe' with-

46*toward the cam 57 on the revelsing lever

troller lever 46 is pulled back.

The ~use 83 is suitably mounted to receive
the levers 46 and 56 which project there-
through. ' )

From this construction of parts it will be
noterd that when the levers 46 and 56 are
reluively located in certain positions the
reyersing lever is locked against movement.
This i for the purpose of insuring proper
operafion of the mechanism and to prevent
any possibility of operating the reversinﬁ
lever 36 when the controller lever is in suc

, bositicn that injury would result therefrom.

The censtruction prevents any movement of
the reversing lever to reverse the movement

|-of the vehicle wkile the controller is at ANy

uhie of tne running positions,

- By referring to Figs. 3, 4, 5, and 6 it will

be 1ipted that the spring 71 forces the Pawl

66. If the reversing lever be moved in a
direction to reverse the operation of the
mouor, or to the right, as seer in Fig. 3,

‘the bolt 51 will be forced into the recess 18,

thus lc king the reverse Jever in the nen-
tral position. . As seen in this view, the con-
troller lever is in position to operate the
vehicle at the first speed and the nose 69
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iz out of engagement with the Ein 70 which

allows the pawl to engage the recess 58
when they are opposite each other. As seen
i Fig. 4, the reverse lever is in the reverse
position, and if it now be moved in a direc-
tien to reverse the operation of the motor,
or to the left, the same result as above de-
scribed will follow, as is shown in Fig. 5.
As shown in Fig. 6, the controller lever is
in the electric brake position and the pin
70 engaging the nose 69 has forced the pawl
46* so that the bolt 51 can not engage the
recess 58 and the reverse lever may be
moved without restraint from the pawl 464,
it being hoted that the key 63 being in place
the bolt 58 exerts no influence on such,
movement. The same result would. follow
the placing of the controller lever in the
“ofl ” position.

In the operaiion of the parts it will be
noted that by removing the key 63 at the top
of the reverse lever and moving the latter to
the neutral position it will be automatically
lucked by engagement of the bolt 58* with
the recess 67 in the case 68. When the re-
verse lever is in this position the ecircuit i
broken at all of the ¢ontacts on the revers-
ing cylinder, as shown in Fig. 1, and as
effectively as in the case of the removal of
a plug from the electrical circuit and the
usual plug is thus dispensed with, The re-
verse lever cannot be moved to either the
forward or reverse positions until the key
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63 Is again inserted, and it is thus necessary

to insert this key before the vehicle can be

| started.

It'will be noted that the reverss lever may
be moved to the neutral position, the position
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occupied as shown in Fig. 5, at any time
whether the key be inserted 01'not but if the
controller lever is in any but the  off »

electric brake position the reverse lever, When
the key is in place will be locked by engage-

"ment of the bolt 51 with the recess 58 imme-

diately upon reaching the neutral position.
This enables the reverse lever to be used as
an emergency switch at any time in case the
controller should become 1noperative while
on any one of the. running positions, by
moving the reverse lever to the neutral po-
sition, it will become locked at this point
and thus break the circuit as above de-
scribed. This obviates the use of an aux-
iliary emergency switch in the -current
carrying circuit and insures perfect contact
while in operation.

T'claim—

1. A controller mcludlng controller and
reverse members having suitable electrical
connections, a controller lever and a reverse
lever, operatively connected with the con-
troller and reverse members respectively,
and a connection between said levers includ-
ing a lock operatively connected with one
lever and movable independently thereof to

engage a keeper on the other lever, to per-’

mit movement of the reverse lever to a neu-
tral position with the controller lever in
any running position and to lock the reverse
lever when it reaches the neutral position.
2. A controller including controller and
reverse members having suitable electrical
connections, a controller lever and a reverse
lever opératively connected with the con-’
troller and reverse members respectively,
connections between said levers including
a lock operatively connected with one lever
but movable independently thereof to en-
gage a keeper on the other lever to permit
movement of the reverse lever to the neu-
tral point with the controller lever in any
running position, but to lock the reverse
lever when it reaches the neutral point, and
means operated by the controller lever to
release said lock when the controller lever
reaches the off position.
. A controller including controller and
reverse members having suitable electrical

" connections, a controller and a reverse lever
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-operatively connected with the controller

and reverse members respectively, and
means operatively connected with -one of
said levers but movable independently
thereof to engage a keeper on the other
lever to lock the reverse cylinder in a neu-
tral ‘position only.

4. A controller including controller and
reverse members having suitable electrical
connections, a controller lever and a reverse
lever operatively connected with the con-
troller and -reverse members - respectively,
and nieans operatively connected with one

Jever but movable independently thereof to

automatically lock the reverse lever against
movement in a predetermined position of
the ‘controller lever.

5. A controller mcludlng controller and
reverse members having suitable electri-
cal connections, a controller lever and a re-
verse lever operatively connected with the
controller and reverse members, respec-
tively, a pawl operatwely connected with
one of said levers arranged to engage a re-
cess upon the opposite lever, and means for
operating said pawl to lock the reverse lever
against movement in a predetermined posi-
tion of the controller lever.

6. A controller including a controller and
a reverse member having suitable electrical
connections, a controller lever and a reverse
lever operatively connected with the con-
troller and reverse members, respectlvely,
pawl operatively connected with one of said
levers to engage a recess upon the opposite
lever, and means for operating sdid pawl to
lock the reverse lever against movement with
the controller lever in a running position.

7. A controller including controller and
reverse members having suitable electrical
connections, a controller lever and a reverse
lever operatively connected with the control-
ler and reverse members, respectively, said
reverse lever having a locking recess, a pawl
operatively connected with the controller le-
ver, and means for causing the pawl to en-
gage said recess in a predetermined position
of the controller lever.

8. A controller including controller and
reverse members having suitable electrical
connections, a controller lever and a reverse
lever operatively connected with the control-
ler and reverse members, respectively, and a

spring actuated pawl operatively conrected
with one of said levers to engage a recess
upon the opposite lever with said recess in a
predetermined position of the controller le-
ver

9. A controller including controller and
reverse members having suitable electrical
connections, a controller lever and a reverse
lever operativeiy connected with the control-
ler and reverse members, respectively, -a
pawl operatively connected with one of said
levers to engage a recess upon the opposite
lever, a nose upon said pawl, a shoulder
upon the lever to engage the nose, said nose

and shoulder being located to permit en-

gagement of the pawl with said recess in a
predetermined position of the controller le-
ver. .

A controller including controller and
reverse menibers having suitable electrical

connections, a controller lever and a reverse’

lever operatively connected with the control-
ler and reverse members, respectively, a
pawl pivotally mounted in operative rela-
tion to one of said levers to engage a recess

in the opposite lever, medns for forcing the i
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~the controller cylinder

pawl toward said recess, a nose upon said

"pawl, and a shoulder upon the lever located

out of path of movement of said nose when
the lever is in a running position.

“11. A controller including controller and
reverse members having suitable electrieal
connections, a controller lever and a reverse
lever operatively connected with the control-
ler and reverse members, respectively, a
pawl pivotally mounted in operative rela-
posite lever, means for forcing the pawl to-
ward said recess, a nose upon the pawl, and
a shoulder upon the lever arranged to en-
gage said nose and force the pawl away
from the recess with the controller lever
in an “off ” or brake position, said shoulder
being disengaged from said nose whenever
the controller lever is in a running position.

12. A controller including controller and
reverse members having suitable electrical
connections, a controller lever and a reverse
lever operatively connected with the control-
ler and reverse members, respectively, said
reverse lever having a locking recess, a pawl
pivotally mounted in operative relation to
the controller lever, means for forcing the
pawl toward said recess, a nose upon the
pawl,and a shoulder upon the controlier lever
arranged to engage said nose with the con-
troller lever in an “off” or brake position,

‘tion to one lever to eng: e a recess in the op-

.but. to be disengaged from said nose with

the controller lever in a running poesition.
13. In combination with (he controller
and reverse levers of a controller. 1he Iatter

lever having « locking recess, a pawl hay-

Ing a pin engaging a recess in the shaft of
and also having a
retaining shoulder, a plate secured to the
lever and resting against said shoulder. a
spring exerting pressure upen said pawl,
and means for allowing the pawl to engage
sald recess in a predetermined Pasition of
the controller lever,

14 A controller including controller and
reverse member’s having suitable clectrical
connections, a controller lever and a reverse
lever operatively connected with the con-
troller and reverse members respecitvely.
and means operatively connected with one
lever and movable independently theref to
engage a keeper on the other lever {0 aiiio-
matically lock the reverse lever in a neutral
position.

15. A controller including controller and
reverse membe-s having suitable clecivieal
connections, a controller lever and a reverce
lever operatively connected with the control:
ler and reverse members, respectively, a
locking bolt mounted on the reverse levor o

register with a locking recess with the Jover |

In a predetermined position, means for caus-
ing the bolt to engage the recess, and means

for disengaging the bolt.
16. A controller including controlier i

1,019,757

reverse members having suitable electrical

connections,.a controller lever and a reverse -

lever operatively connected with the con-
troller and reverse members, respectively, a
locking bolt mounted on the reverse lever to
register with a locking recess with the lever
in a neutral position, means for ‘causing the
bolt to engage the recess, and means for dis-
engaging the bolt, :

17. A controller including controller and
reversing members having suitable electrical

.connections, a controller lever and a reverse.

lever operatively connected with the control-
ler and reverse members, respectively,
locking lever pivoted to_the reverse lever,
and having a bolt to engage a locking recess
in-a predetermined position of the reverse
lever, and means for withdrawing said bolt.

18. A reverse lever, a locking lever mount-
ed in the reverse lever and having a locking
bolt to engage a locking recess, and a key
adapted for insertion in the reverse lever to
operate the locking lever.

19. A reverse-lever, a locking lever pivot-
ally mounted in the reverse lever and having
a bolt upon one end to engage a locking re-
cess, and a key to be inserted in the end of
the lever to disengage said bolt from said
locking recess. :

20. A reverse lever, a locking lever pivot-
ally motunted in the reverse lever and having
a bolt to engage a leckinge recess, a cap se-
cured to the end of the reverse lever and
having a guide projection extending there-
into, and a key to be inserted through a slot
in suid eap Lo operate the lecking lever.

21. A controller including controller and
reverse members having suitable electrieat
connections, a controller lever and a reverse
lever operatively connected with the con-
troller and reverse members respectively,
means for Jocking the reverse cylinder in o
neutral position, and means for holding the
toek against operation. o

22. A controller including controller abil
reverse members having suitable contide-
tions, a centroller lever and a reverse lovor
operatively ‘connected with (he controller
and reverse mewmbers vespectively,. menns
upon the reverse lever for normally Thdk-
Ing said lever in a nentral pusition, and fe-
movable means for preventing operatiof of
saidd Tocks, ' . =

23, .\ controller jneluding controller and
reverse members having suitable electrical
centieetions, a condroller lever and a reverse
lever o eratively: connected with the con-
troller wad reverse members respectively, a
coninection hetween said levers including ‘a
pawl mounted in operative relation to one

lever and arranged to engage a recess in the -

other fever and permit mevement of the re
verse lever to the neutral position with the
controller lever *n any running position, and
means upon the controller lever for remov-
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ing the pawl from the recess whenever. the
controller lever reaches the “off ” position.

24. A controller inclnding controller and
reverse members having suttable electrical
connections, a controller lever and a reverse
lever operatively connected with the con-
troller and reverse members respectively,
means mounted in operative relation to one

lever and movable independently thereof to
‘engage a keeper on the other lever to auto-

matically lock the reverse lever against
movement 1n a predetermined position there-

“of and means for releasing said lock in a

~ predetermined position of the controller

20
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lever. :

25. A controller including controller and
reverse members having suitable electrical
connections, a eontroller lever and a reverse
lever operatively connected with the- con-
troller and reverse members respectively,
and means operatively mounted in relation

-to one lever and movable indeperndently

thereof to engage a keeper on the other le-
ver to automatically lock the reveise mem-
bers against movement in a predetermined
position thereof, :

S

26." A controller including controller and
reverse- members having suitable electrical
connections, a manually operated controller
lever and a manually operated reverse lever

| operatively connected with the - controller

and reverse members respectively, and means
mounted in.operative relation to one mem-
ber and movable independently thereof to
engage a keeper on the other lever and actu-
ated by the movement of the reverse lever to
lock said lever in a neutral position.

27. A controller including controller and

reverse members having suitable electrical

connections, a controller lever and a reverse
lever operatively connected with the con-

30
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troller and reverse members respectively,

and means mounted in operative relation
to one lever to engage a keeper on the other

lever and movable independently of either

of said levers to lock the reverse lever in a~
neutral position. . :

VICTOR E. CHAMBERLIN.

Witnesses: :
Hzreerr H. Ruzr
"W. B. Coorey.
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