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UNITED STATES

PaTENT OFFICE.

EDWIN WILBUR, RICE, JR.; OF LYNN, MASSACHUSETTS.

CURRENT AND SWITCH CONTROLLING MECHANISM.

ISPECIFICAT.ION forming part of Letters Patent No. 432,644, dé.fed J uly 22, 1890.
Application ﬁlea .Tuljr 29,1889, Serial No, 319,131, (No model.)

To all whom it may concerm:

Be it known that I, EDWIN WILBUR RIOE
Jr., a citizen of the U nited States, and a resi-
dent of Lynn, in the county of Essex and State
of Massachusetts, have invented a certain

new and useful Current and Switch Control-

ling Mechanism for Kleetriec Cars, of which
the following is a specification. |
My invention relates to the controlling ap-
paratus for the driving-power of an electrice-
ally-propelled car, the object being to so ar-
range the dppﬂlﬂtu.b that no neﬂ'lect on the
pmt of the attendant to per form his work in
the proper manner will result in permitting

the car mechanism to get beyond control and

thus cause possible acmdent or injury.
A further object of my invention 1s to re-

duce the number of pieces of apparatus re-.
‘quired for controlling the operation of the
“motor,
and Slmplmlty

thus securing ease of manlpuldtmn

My invention consists, essentially, in pro-
viding the electric contr 01111:10* device for the

_eleetm(_, motor on the car w1th a manual actu-

ator of any proper description, which is at all
times left free or unobstructed against a re-
tarn-movement, and in applying to the elec-
tric controlling mechanism or actuating de-
vices therefor a suitable retractor which shall
réturn the controlling devices and actuating

_meclmnism to position for stopping or throw-

ing the motor out of action whenever the
manual actuator is freed by the hand of the
operator.

My

of an electric power-controlling device :;_L-da.pt-
ed when in an intermediate position to bring
the motor to rest, and when moved in elther
direction from such position to increase the
speed thereof, manual actuating devices of

any proper debcuptmn located at opposite
ends of the car and connected with such

speed-controller, and a retracting device, as
hereinafter deserlhed, adapted to return the

speed-controller to the position of stoppage |

for the car when the controller is moved away

from such position in either direction.

My invention consists, further, in applying

5o to the manual actuating devices which eper-

invention (,omlsts fur bher in the com-
bhination, with the el_t,(,tmc motor on the car,

electric - railway car a suitable retractor or
power -storage resistance, such as a spring
which applies an increasing retractive influ-
ence as the manual. actuating mechanism 18
moved farther and farther to increase the
speed of the motor, said manual actuating

1 devices belng free 1.0 move at all times or un-

provided with any catch or lock, so that the
motor-man will be obliged at &11 times to ex-
ercise a constant effort in order to hold the

‘mechanism adJusted to each new or ehanﬂ'ed

position for increasing the speed.
My invention eonswts, further, in the com-

bination, with the motor, of a Speed Or power

controlling mechanism, as hereinafter de-
scribed, adapted to increase the speed of the
motor when moved in either direction from
an intermediate position, suitable actuating

appliances foroperating said speed-controller,

and a pole-changing switeh actuated on move-
ment of the speed-controllér from its inter-
mediate position, but free to retain its posi-
tion of reversal and permit the speed-con-

troller to be moved to increase the speed to
any desired amount without imparting move-

ment to the pole-changing switch.

My invention consmt% further in certain

novel combinations of appamtus tending to
simplicity, which will be described in connec-

| ate the electric controlling mechanism for an -
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tion with the accompanying drawings, and

‘then more specifically stated in the claims.

I have herein described my invention as

carried out by means of an electric regulator
which is adapted to change the power and

speed of the motor by inserting resistance
into the circuit thereof; but any oth_er' desired
means of regulating the power and speed may
be employed, as will be ‘obvious to eleectri-
cians. I have also shown and deseribed one
form of mechanism for actuating the pole-
changing switch on movement of such speed-
controlling mechanism 1n either direction,
but adapted to permit the switch to retain its
position of reversal, while the speed-regulator

may continue its movement for further in-

creasing the speed. It will be obvious, how-
ever, to mechanics that other mech&msms for
Such purpose might be used besides thé par-
ticular mechanism hereinafter set forth.
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In the accompanying drawings, Figure 1 is | nected by wires, as indieated, to two sets of

a general plan showing the manner of ar-
ranging the electric controlling mechanism
and manual actuating devices thereof on the
electric motor of a railway-car. Tig. 2 is a
perspective view of a part of the actuating
mechanism. Tig. 5 is a plan and diagram
illustrating the electric controlling devices
for stopping, starting, and reversing the mo-
tors of the car. These devices are omitted
from Fig. 1 for the sake of simplicity. Fig. 4
lilustrates in perspective, and Fig. 5 in plan
and diagram, another form of electric con-
trolling device that may be used in carrying
out my invention.
of another form of manually-actuated mech-
anism that may be used for operating the
electric controlling devices of a railway-car.

Referring first to Fig. 3, M M’ indicate the
field-magnets of two electric motors for a rail-
way-car, B B’ commutator - brushes of one
motor, and B? B® the commutator-brushes of
the other. The motors are supplied from a
circuit, the poles of which are indicated at ¢
b, in the ordinary maunner. D indicates are-
versing-switch in the connection to the motor.
This switech may be of any suitable construc-
tion, butis herein shown as consisting simply
of the three contacts ecd,over which play the
connected contact -levers % I, connected, re-
spectively, to the wires b a. Contactse ¢ are
electrically connected, and contactd connects
by wire 7 with one terminal of the motor-
circult, while the contacts e ¢ are connected
with the other terminal of the motor-cirecuit
through a variable-resistance or other electric
speed and power regulating devices for the
electric motor or motors. Thecontact-arm of
such resistance, indicated at A, works in the
fork «* of the operating-lever for the revers-
ing-switch, and such contact-arm moving over
a plate C° is electrically connected by the
wire 0 with the reversing-switeh and operates
on the electric resistance, the plates of which
are numbered consecutively and arranged in
a eircuit, as shown. It will be seen that the
fork ¢*, and the arm engaging between the
arms of the fork, provides asimple and effect-
1ve device, whereby the pole-changing switch
D will be actuated or moved by the electric
regulatoror part moving therewith only when
the latter moves from the position where the
motor will be stopped, and that the move-
ment of such electric regulatorafter the pole-
changing switch has been set may freely con-
tinue without operating the pole-changing
switch. DBy thus organizing the pole-change-
ing switch and the electric regulator I am
enabled to employ but a single manual actu-
ator for operating both the pole-changer and
the electric regulator. The pole-changing

switeh will obviously be at rest during the
movement of the motor in one direction, al-
though the electricregulator may be actuated
for changing the speed of the motor.
~variable resistance R has

The

Fig. 6 is a side elevation

contact-plates, one numbered from 1 to 11, in-
clusive, and the other from 12 to 21 and 11, in-
clusive. The plate 11 is one terminal of the
resistance and connects by wire ¢ to the motor
M, as indicated. The motors themselves are
connected by the wire /.

In the position of the parts shown in Fig. 3,
which illustrates the electrie regulator at the
intermediate position or the position where the
motor will be at rest, the pole-changing switch
will be in position ready to be operated by
such regulator and to close the circuit through
the motor in one direction or the other ac-
cording to the direction of the movement of
the regulator and the manual actuating de-
vices. Assuming the arm A to be turned in
the direction of the hands of a watch by the
manual actuator to be presently desecribed,
the arm will throw the revolving switeh so
that connection will be made with contacts
¢ e. A further rotation of the switeh will
directly establish contact between the arm
and the switch-plate [ of the rheostat R; but
the continued movement of the switeh-arm
or other adjustable portion of the ecleetrie
regulator or controller, after adjustment or
tripping of the pole - changer, takes place
without movement of the pole - changing
switch, which will remain stationary and
without interference from such stationary
part of the mechanism., Therefore, after the
pole-changing switch has been set, the clec-
trie power-regulator may he moved backward
and forward for changing the speed freely
without producing any mechanical operation
upon the pole-changing devices, so as to move
the latter. A ecircuit is now established
through the motors MM/, as follows: through
wire «, switch-arm 7, contact-plate e ¢, wire
0, plate C? arm A, contact-plate 1, wire /, to-
tal resistance R, plate 11, wire ¢, brushes B
B’ field of motor M, cireuit 2, field of motor
M’, brushes I3* BB cireuit j, contact-plate d,
switch-arm %, and to the other terminal of
the eireuit 6. The motors M M’ in series are
thus thrown into the ecircuit with all of the

resistance R interposed, and the car starts

slowly. The continued rotation of the arm
A, by the mechanism to be deseribed, over
the contact-plates 2 3 4, &e., the rheostat R
suceessively shunts portions of the resistance,
allowing more current to flow to the motors
M M7, arranged in series, and Increasing their
speed until the plate 11 of the rheostat is
reached, when all of the resistance is cut out
and the motors have attained their maximum
speed.  Assuming the arm A to have Deen
rotated in the opposite direction, the first ac-
tion will be the throwing of the switeh D to
the left, and when the arm A reaches contact-
plate 12 of the rheostat R cireunit is estab-
lished through the motors, as follows: throu gh
wire «, switch-arm /, plate d, wire j, brushes
B 13% field of the motor M/, wire A, field of

its divisions con- i motor M, brushes 13/ B, wire ¢, plate 11, of
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the rheostat R, wire 2, resistance R, plate 12, | Lhe spur-wheel I bv the h:mdle H thus ex-
arm A, ring 02 wire b, plate c, smteh—arm K

and out to the other termmal of the -circuit
at b.

they may revolve in the opposite d1rect10n
and, in the same manner as before, the entne

'1'_esmtance R is first interposed in circuit and

successive portions shunted upon a contin-
ued rotation of the arm in a direction to
move over the contact-plates 12 13 14 15, &c.
By this electric controlling mechanism the

electric motors may be stm'ted stopped, and
reversed at pleasure by the operatlon of the

actuating mechanism and retractor con-

nected to the controlling devices, as will be

presently described.

It will be observed that by the employment
of the two sets of contact-plates for the rheo-
stat R, arranged to be engaged by arm A on
movements thereof in opposite directions, re-
spectively, in connection with the reversing-

‘switch operated by such arm, I am enabled

to nse the same resistance R 1n starting the

motors M M’ in either direction of rotation.

Referring now to Figs.1 and 2, W indicates
a wheel whlcll carries the contact-arm A of
the variable resistance, and which may be ro-
tated in either direction by an endless chain

~or belt €/, or by its equivalent, as will be
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presently described, operated from either end
of the car in any suitable manner, A con-

venient means for operating such belt or

other device is a spur-wheel I, secured to a
spindle on shaft R’, that is p10V1ded with a
handle extending upward to the car-platform
and within easy Teach of the driver. These
devices constitute one form of manual actu-

ator that may be used for operating the elec-

tric controlling mechanism of the motor. The
arm A and wheel W are arranged to make a
partial revolution only, being b'muri'ht to rest
by a suitable pin.I’> at the pomt where the

electric controlling mechanism is in position

to give the motor its greatest power. The

'p051t10n where the motor will stop or be

thrown out of action is indicated by the dot-
ted lines A®%. Theactuating devices described
work against a suitable retractm‘ when they
are moved for the purpose of increasing the

power of the motor by cutting out the reblst—

ance, and such retractor 1s prefembly one
whose retracting influence will increase as
the controlling-arm A is turned from the
point where the circuit is open toward the
point where the resistance will be cut out
and the motor allowed to operate with its

maximum power.

I prefer to employ for the purpose of re-
tmctlnfr the actuating mechanism and elec-

trical coutrolhnrr dewces a  Spring or Springs-

S S/, attached at one end permanently to some
point underneath the car, and at the other
connected to a chain or belt C, which will be

The current in this case traverses the
motors M M’ in series in the opposite direction
to that just previously mentioued, so that

tending the spring and storing up power
therein._ When the springs S &’ al*e extended,
as shown in IFig. 2, by the rotation of the han-
dle H, there are no means provided—such as

detents, dogs, or latches—ifor locking or hold-

ing the rod R’ or maintaining the Sprmﬂ' S
in an extended position.

It is the distinet purpose of my invention
to avoid such locking devices, the desire be-
ing to arrange the app_amtus i11 such manner
that should the attendant for any reason
whatsoever leave his post the springs S 8’ will
immediately act to rotate the wheel W in a
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direction to bring the arm A out of position

or out of contact with the contact-plates of
the rheostat R and to rupture the circuit be-

tween the mains a b and through the motors
M M’, so as to stop the motor or motors.
- It will be seen that by my invention the

ure against the springs S 8’ to bring the car
up b0 speed, and the greater the speed the
greater the pressure necessary.
maximum speed of the car can only be main-
tained by a constant effort on the part of the
driver, who is thus checked from running the
¢ar or vehlele at a dangerous speed, W]llch

‘might easily be done should means be pro-
vided for locking the switeh-arm A in a posi-
tion where the maximum current was being

It will further be |

fed to the motors M M.
observed that by the organization of -ap-
pliances hereinbefore described the electric
motor may be reversed and its speed con-
trolled as desired from either end of the car

by the same manual actuating mechanism,
and thatif such actuating mechanism be freed

from the hand of the operator at any time it

will antomatically, through the influence of
! the retracting devices descmbed return to po-

sition where the motor will come to rest,and
that this automatic action will take place no

matter whether the car is b&ckmﬂ'or IS fromcr

forward. |

It will be obwous tlmt from the preced-
ing deseription the same action of an auto-
matic return of electric controlling mechan-
ism to position to stop the motor will take
place no matter which part of the actuating

the direction in wmeh the electric motors aAre
moving. |
The elecbnc controllmn‘ dewee& nnn'ht be

actuated by a manual actuator, such as that
shown in I‘w 6, which differs from that of
Fig. 1 only in the substitution -of a rod and

gear-wheels for the chain and wheéls. In this

instance I3° is a shaft carryingthe gear-wheels-
C® C® at opposite ends and at .fmothel point

Thus the

‘driver must constantly exert a certain press-
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mechanism is operated and irrespective of
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125

the gear-wheels C which engage with the

gear on the whed W, as 1ndicated.
wheelq C’° In turn gear with wheels on the
spindles R’. The opel*ﬂ,tlon is obviously the

same as 1n the case of Fig. 1, and - the electric’

wound up on the rod R’ upon the rotation of | con trollmo' devices nmybe tm'ned or reversed

The
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from either end of the car and will be auto-

matically moved into position to stop the mo- |

tor on the release of the handle of the actuat-
ing mechanism by the operator.

Instead of the electric controlling mechan-
1sm described, I might employ one such as is
shown in Figs. 4 and 5, and which determines
the speed of the motors by the establishment
of different connections between the field-
coils and armatures. In these figures, X X’
indicate the two armatures of the two m otors,
and M M’ the field-magnets thereof. T TV T?
T THT T T indicate a series of brushes con-
nected to such armatures and field-magnets
1n the manner indicated and adapted to bear
on the surface of a commutator C*, provided
with condueting-plates d’” d* * * %, insulated
from one another, as shown. The surface of
the commutator-cylinder C* is shown spread
out in IFig. 5 on the plane of the paper. The
terminal brushesT’ T7 connect to the wires ¢
b.  The operation may be readily understood
from inspection of IFig. 5. At first the brushes
1T T% &e., rest upon insulation, and no eur-
rent can flow between the mains ¢ d. Should
the commutator C* be now rotated until the
plates d’ d* d* d* d° are brought into connec-
tion with the brushes, a circuit is made be-
tween the mains ¢ b and through the motors,
as tollows: wire a, brash 17, field M’, brush
1%, plate d*, brush T% field M, brush T+, plate
d?, brush T% armature X/, brush T”, plate 2,
brush T% armature X, brush T, and out to
the main 0. The motors are thus first eon-
nected into cirecuit with their fields and arma-
tures arranged in series, the connection most
effective for great torque necessary in start-
ing the car orvehicle. If the commutator be
now advanced or rotated in the direction of
the arrow until plate d* is cut out of circuit
or to position corresponding to dotted line 27,

IFig. 5, the arrangement of the eonnections to |

the motors will be changed, and as follows:
plate ¢, brushes T’ T7 in multiple, fields M
M’ in multiple, brushes T* T% in multiple,
plate ¢’ brush T3, armature X’; brush 1",
plate 7, brush T% armature X, brush T, and
out at b—that is, the fields are in ecircuit in
multiple and the armatures in series there-
with, resulting In an inerease of speed of the
motors. A further rotation of the commu-
tator C*' until plate ¢? is out of contact with
the brushes results in the establishment of a
new set of connections to the motors, thus:
® T° T% in multiple, fields M M’ in multiple,

brushes T T° in multiple, plate 3, brushes |

1% T= in multiple, armatures X’ X in multi-
ple, brushes T T in maultiple, plate d’, and
out at 6—that is, the fields and armatures are
in multiple each to each and in series with
each other, resulting in a continued inerease
of speed. 1t is evident that any desired con-
nection of circuits might be obtained in a
similar manner.
What I elaim as my invention is— |

1. The combination, with the electric con- |

¥
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trolling devices for an eleetric-railway mo-
tor, of a retractor tending to move suech con-
{rolling devices into position to decrease the

| power of the motor or throw the same out of

action, and a manually-operated actuator for
such controlling mechanism constantly free
to return to position of stoppage under the
operation of such retractor.

2. The combination, with an electric motor,
of a pole-changing switeh, a single resistance,
a double set of contacts for the contact-arm
of such resistance arranged, respectively, to
be engaged on movement of the arm in oppo-
site directions from the position where the
resistance is the greatest, and an intermediate
actuating device between the pole-changing
switch and the movable part of the variable-
resistance device, consisting of a fork and an
arm adapted to engage with one another as
the contact-arm of the resistance is turned in
either direction from the position of stoppage
of the motor.

o. T'he combination, with the electrie motor,
of the electric speed-controlling mechanism
adapted to increase the speed of moveiaent
of the motor on being moved in either diree-
tion from a central or intermediate position,
a manual actuator for operating said speed-
controlling mechanism in either direction, as
described, connected to operating-handles at
opposite ends of the car, and a suitable re-
tracting spring or springs connected with a
winding chain or belt, so as to be wound on

| the operation of the manual actuator in either

direction for increasing the speed of the mo-
tor. |

4. The combination, with the electric eon-
trolling mechanism on an electrically-pro-
pelled car, of a manual actuating device for
moving such electric controlling mechanism
in either direction from the central or inter-
mediate position where the motor will be at
rest or its power the least, means at both
ends of the car positively engaged with such
controlling device for the purpose of revers-
ing its movements, and retracting devices for
returning the electric controlling devieces to
position for thestoppage on release of the op-
erating-handle, said controller and manual
actuating devices being at all parts free or
unprovided with any eateh or lateh, so that
on release of the operating-handle all the
parts may return freely to position for stop-
page under theoperation of theretracting de-
vices.

9. The combination, with an electrie motor,
of a speed-controlling mechanism adapted to
increase the speed of the motor on movement
in either direction from a normal orinterme-
diate position, manual actuating devices for
operating said speed-controlling mechanism
in either direction from each of two or more
points, a pole-changing switeh mounted inde-
pendently of the speed-controlling mechan-
1sm, an intermediate actuating mechanism

for the latter between the same and some por-
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tion of the speed-controlling méchanism, and

its actuating devices adapted to throw the

switch at the start in either direction and to

leave the same at rest in circuit-closing posi- |

tion during adjustment of the speed-control-
ling mechanism for changing or varying the

speed of rotation of the motor in the same di-

rection.

1

b

“Signed at Lynn, in the county of Essex and .
State of Massachusetts this 22(1 day of J uly X0
A. D. 1889. -

ED-WIN WILBUR RICE, Jr.

- Witnesses:
"JoHN W. GIBBONEY
DUGALD MCKILLOP
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