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T all whonv it maly CONCeriv:

Be it known that we, MENARD K. BOWEN
and GEORGE W. KNOX, citizens of the United
States, residing at Chicago, in the county of.
of Illinois, have invented &
certain new and useful Improvement in Con-
trollers for Motors, of which the following 18

« Cook and State

i

cation.

a Speci

Our invention relates to devices for con-

1o trolling the power-supply of motors and the
like, and has for its object to provide a new
and like puar-

and improved means for this
poses.

Our invention 18 illustrated in the accom-

15 panying drawings, whereln—

a controller in circult.

Figure 1 1s a diagrammatic view showing
Tig. 2 is a view,
parts removed, of one form of controller em-
bodying our invention as SeCll from above.
20 Fig. 3 is a side elevation, in part section, on
line 3 3, Fig. 2, showing the parts of the con-

with

p—

out at too rapid a rate—that is, before the
“motor has had time to create a sufficient coun-
tar electromotive force-—an unnecessarily-
large current will flow through the motor,
and even though the motor is unin jured this 55
current will be needlessly wasted. In the
operation of street-railways, where a number
of cars are used that are being continunally
stopped and started, this too-rapid admission
of current to the motors 1s a source of great 6o
waste in the operation of the system. Lor
purposes of ‘lustration we have shown our
“nverition as applied to a street-car system to
prevent the too-rapid admission of current to
the motors, thus obviating the oreat loss due 65
to this source.. |

Referring now to Figs. 2 and 3, we have
<hown the controller as inclosed in a suitable
casing, the controller being provided with a
suitable operating-handle (', This controller 70
ig provided with a snitable retarding device

trolling device in operative relation. Fig. 4 | adapted to retard its operation, the retarding
is a view, with parts removed, of a modified | device acting to stop the movement of the
construction embodying our invention. Fig. | controllerat predetermined intervals, sald re-

25 5 is a side elevation, 1n

in operative relation.

Like letters refer to like parts t-hrough'o ut

the several figures.

30 Our invention is adapted to be used in con-

nection with motors of any and all descrip-
In order to make our invention clear,
we have illustrated its use in connection with
‘a particular motor and system—such, for ex-
but we wish
+ to be understood that we In no nanier
limit our invention by the drawings herewith
simply for

plons.
35 ample, as used upon street-cars;

presented, such drawings being
purposes of illustration. .

40 Referring now to {he drawings, Fig. 1 1s a
showing the controller
cireuits used upon the ordi-
The power-

supplying medium 1o the motors A 1s con-
45 trolled by the controller B. In controlling
to insert a vari-
able resistance in the circuib when the motor
this resistance as the

diagrammatic view
and associated
nary electric street-railway cars.

electric motors it is customary

ig started and cut out

counter electromotive force of the motor rises.
go If this resistance in the motor-circuit be cut |

part section, on line
55, Fig. 4, showing the parts of the controller

tarding device being independent of varia- 75 '
tions in the force applied in operating the |
controlling device, so that when once set 1t
acts in a predetermined manner and insures
the proper admission of the current to the
‘motor. This retarding device may be of va- &0
rious constructions, and for purposes of illus-
tration we have shown {wo simple mechan-
isms for performing this function. Asillus-
trated in Figs. 2 and 3, the retarding device
comprises two engaging parts or pawls D> D', 385
opposed to an engaging part C, associated
with the controller. The engaging part 1n
this instance is shown as a toothed wheel or
part. The pawl D is movably connected 1o

ihe lever D2 pivoted near its middle, said le- 90
ver in turn being movably connected with the

arm D3 This arm D?is connected with some
suitable device preferably constructed to op- -
pose its movement in a predetermined man-
ner. As shown in this figure, the arm is con- 95
nected with a piston D*, working in the eyl-
inder D° This piston 1s provided with an
opening D¢, controlled by the valve D7, and

the cylinder 18 provided with a suitable open-

ing or the like D°for admitting air theretoina 100
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predetermined manner. The arm D%issuit-
ably connected to the pawl D', and a spring
D” is connected with the system, said spring
adapted to force the piston toward the innep
end of its eylinder. A suitable guide or hold-

ing deviece DY is provided for the engaging

part D, so as to allow said engaging part to
reciprocate. If now the handle of the con-

troller is moved so as to begin to admit cur- |
rent to the motor, the engagement between

the part C?>and the part D forces the part D
backward, moving the several parts connect-
ed therewith. This moving of the parts with-
draws the piston from the bottom of. the cyl-
inder and moves the part or pawl D' into en-
gagement with the part C%  The motion of
the controller is then stopped, and the move-
ment of the piston from the bottom of the
cylinder is facilitated by the opening of the

valve D7, which admits air into the cylinder

vack of the piston. When the parts are in

- the position shown in dotted lines and the
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motion of the controller-handle stopped, the
spring D? forces the piston back to the end of
its ¢ylinder, thereby disen gaging the part or
pawl D' from the part C? and allowing the
controller to be moved forward another step.
T'his process is repeated until the desired ad-
mission of current is obtained. It will be
seen that the withdrawal of the part D' from
engagement with the part C?* may be con-
trolled by controlling the size of the opening

D®, which permits the escape of the air be-

tween the piston D?* and the end of the cyl-
Inder. It will thus be seen that this con-
struction isindependent of the power applied
to the handle of the controller and that said
handle can only be moved a certain distance
and is then checked or retarded, the operator

being required to wait until the parts are so

adjusted as to permit of another forward
movement ol the controller-handle.
Referring to Figs. 4 and 5, we have shown
a modified construction wherein the arm D
1S connected with a diaphragm E instead of
the piston. This diaphragm is so arranged
that while it moves freely in one direction its
movement in the other direction is retarded,
80 that the release of the controller will take
place at a predetermined time and in & pre-
determined manner. This result is aCCcom-
plished by placing back of the diaphragm a
plate E', provided with an inlet-opening E2,
controlled by the valve E3, and an outlet Bt
Lhe valve E*opens when the diaph ragm moves
toward the controller, but closes in the baclk-
ward movement of the diaphragm, so that the
air back of said diaphragm tends to prevent
its return, the air being exhausted through
the opening E* in the desired manner. This
construction allows the spring D? to act in
such a manner as to release the controller and

‘allow its further ad vancement,

1t is of course evident that various con-

structions may be used to obtain the result
desired, and we have not endeavored to sef,

forth all these constructions, but have only

shown two simple consfractions, which we

~consider sufficient to make our Invention

clear. Other coastructions for this purpose
will of course readily suggest themselves to
those versed in the art, and we therefore do
not limit ourselves by the device we have
shown for purposes of illustration.
have we thought it necessary to burden our
specification with the many uses to which our
invention may be put and the many fields in
which it may be ad vantageously used, as such
uses will depend upon the varying conditions
and will readily suggest themselves.

We have used the word “motor” in the
specification and claims; but we wish it to be
understood that we do not use it in a tech-
nical sense, but use it with the understand-

- 1ng that it is to include any and all translat-

ing. and similar devices.
We claim— -
1. The combination with a controlling de-
vice of a retarding device independent of the
current and adapted to retard the operation
of said controlling device, said retarding de-
vice independent of variations in the forece

applied in operating the controlling device.

- 2. The combination with a controlling de-

vice, comprising a movable part, of a retard-
ing device connected with said movable part

S0 as to be moved to an operative position by
the movement of said movable part, and a re-
leasing device independent of the movement
of said movable part for renderin g the retard-
Ing device inoperative at predetermined in-
tervals.

3. The combination with a controlling de-
vice, comprising a movable part, of a retard-
ing device adapted to prevent the too-rapid
movement of said controlling device, a con-

‘nection between said controlling device and
said retarding device, whereby the retarding

device is responsive to the movement of the
controlling device, and a limiting device as-
soclated with said retarding device adapted
to limit the time of its effective action.

4. The combination with a controlling de-
vice, comprising a movable part, of an auto-
matically-released locking device independ-
ent of the current, associated with said nov-
able partand adapted to lock the same against
motion. -

9. The combination with a motor of a con-
trolling device for controlling the admission
of the power-supplying medium thereto, said
controlling device
device adapted to lock the same against mo-
tion at predetermined times, and a limiting
device adapted to limit the action of sald re-
tarding deviece, said limiting device independ-
ent ol variations in the force applied to the
controlling device to operate the same.

6. The combination with a controlling de-

‘vice, comprising a movable nart, of a retard-
Ing device therefor com prising two parts, one

adapted to engage the movable part so as to
be actuated when the movable part 1s moved,

the other associated with said first part so as

provided with a retarding
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to be moved into engagement with the mov-
able part to retard its forward movement.

7. The combination with a controlling de-
vice, comprising a movable part, of a retard-
ing device theretor comprising two parts, one
adapted to engage the movable part so as to
be actuated when the movable part is moved,
he other associated with said first part so as
to be moved into engagement with the mov-
able part to retard its £ orward movement, and

a limiting device for limiting the retarding

offect, of said retarding device.

3 The combination with a motor of a con-
trolling deviee for controlling the power-sup-
ply of said motor, a retarding device associ-
ated with said controlling device and con-
nected therewith so as to be brought into op-
eration by the movement of said eontrolling
device, and a limiting device independent of
the movement of said controlling device and
adapted tolimit the retarding effect of the re-
tarding device.

9. The combination with a movable con-

trolling device of q retarding device adapted
to retard its movement, sald retarding device
connected therewith so as to be
the movement of said controlling device, &
releasing device associated with said retard-
ing device and adapted to release it from en-
cagement with the controlling device at pre-
determined intervals, said releasing device

independent of the movement of the control-

- ling device.

35

10. The combination with a movable con-
trolling device ot two engaging parts connect-
ed together, one adapted to normally engage
the controlling device, the other adapted to

permit a further movement of

actuated by

be brought into engageinent therewith atfter
the controlling device has been moved a pre-
determined amount and prevent its further
movement, and a releasing device associated
therewith and adapted to release the part
which prevents the movement of the control-
ling device so as 1o permit a further move-

‘ment of the same.

11. The combination with a controlling de-
vice, comprising & movable part, of 1wo Op-
posed pawls movably connected together, one
engaging the movable part asgociated with
the controlling device, so as to be moved when

<aid controlling device is operated, the other

connected with the first part so as to be moved
into engagement with the movable part asso-
ciated with the controlling device and check
its further movement, and a releasing device
for said latter part adapted to
said movable

part.
12,
viee of a movable part under the
trol of the operator, a retarding

The combination with a coutrolling de-
direct con-

device for

‘said movable part, comprising an engaging

part actnated by the movable part and adapt-
od to engage said movable part and lock 1t
against further movement, a releasing device
associated with said engaging part and adapt-
ed to release it while the movable part 18 be-
ing held stationary. | :
 Chicago, Illinois, October 27, 1898. |
-  MENARD K. BOWEN.

| GEORGE W. KNOX.
Witnesses: |
FrRANK R. GREENE,
J. S. LARDFORD.
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