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To all whom it may cornceri:

citizen of the United States residing at Schen-
ectady, county ol Sehenecmdy, State of New
York, have invented certain new and useful

Improvements in Systems of Train Control,

(Case No. 755,) of which the following is a
specification.

inited to form a train.

work to provide each motor-car with a con-

troller for its propelling motor or motors and

with electromagnetic means—as, forexample,
an clectric motor or one or more electromag-
netbs reeciving current from the main source
of Supply-—_for operating the controller or its

contacts, the regulahon of the electromag-

netic means being accomplished by means of
a master-controller located at any selected
point.
cach motor-car with asuitable cable, to which
is connected the means employed for operat-
ing the motor-controller, so that the various
cars may be united In any suitable manner to
form a train and the regulation of all the mo-
tor-controllers accomplished by any one of
the master-controllers.
its this arrangementis S&tleﬂCLOl‘} : but when
for any reason the main source of supply fails
itisimpossible to return the motor-controllers
to their off position until current is aqain re-
stored tothe line. Thisinterruption isliable
to occur ab a time when the controllers are in
their full-on position, and a sudden rush of
current witih the motors standing still or mov-
ing slowly is liable to injure them seriously.
It has been proposed to obviate this difficulty
by providing a separate scurce of energy—as
a storage battery, for example—for furnish-
ing current to return the controllers to their
off positicn when the main source of current
fails; but this arrangement necessitates the
care and e*{pﬂnse of maintaining a storage
battery or like apparatus.

My invention has for one of 1its ob"ectcs bo
overcome the objections above nomted out
and toprovide means whereby the propelling-
,m}tm s themselves may be employved to return
the motor-controllers to their ot posﬂmu

It has also been proposed to provide.

Within certain Iim-.

It | tmn]ﬂﬂtmf‘f‘ the circuit of ¢

| _ | has been proposed in trainwork to operate
Be it known that I, EDwix W. RICE, Jr., a

the motor-controllers in the forward direction
by pilot-motors and 1n the backward diree-
t1011 by springs, acting at once upon failure
of current in the pilot- motors. Various other
suggestions have been made for bringing the
motor-controllers to the olk pocamon either

| upon interruption of the main current or im-
Myinvention relates tothe meansemployed
for controlling one or more motor-cars,whether
single or ;
- It has been proposed in electrie traction-

mediately after 1ts restoration. All such de-
vices are open to the objection that they op-
erate when for any reason cne car of the train
loses current fora small fraction of asecond—
as, for example, when ifs contact- shoe passes
over a piece of paper or dirt on the third rail.
The instantaneous withdrawal of current
from any car may itself cause that car to drag
behind the others and to cause a bumping;
but this effeect is greatly magnified by the .Jc~
tion of the various safety devices above de-
seribed. Toaveid all such difficultics and to
equalize the torque in all of the motors of the
train, I provide a ‘‘train-wire” connected t
all of the contact-shoes or other collecting de-
vices of the train and also to all of the frans-
lating devices of the various cars. This train-
wire neutralizes the effect of & maerely instan-
taneous inter 1*11pt10r* of the emwut-m ply to
any particular car, while allowing the Sﬂiu A4
devices, if any aTe provided, to act at once
and in all of the cars upon a gener al interrup-
tion of the current.

My invention also has for its ob'?eet to ini-
pmve the construetion and ¢ 11;11‘10&1161113 oL
the various contwllers whereby the regula-
tion of the train may be rendered more pom
tive and the motor-controllers actuated 1n
synchronous step-by-step manner.

In the .;1(3(301111)&11}7’111“ drawings, which show
an embodimentof my invention, kigure 1 rep-
resents in diaeram the circuits of a single
motor-car. Tig. 2 represents diagramma tie-
ally a four-car trmh cCOompr 1511’1ﬁ thiree MobOT-
cars and one trail-car. Iig. 3 1s a diagram
illustrating the various motox ﬂowbu Ltianuj
and Fig. 4is ediagram of the circulf combina-
tion when ouﬂ of the propelling-motors is em-
ployved to return the motor-¢
olt positmn. |

Extending through the ears of the train is
a cable A, cont annmrf o nuinber of wires for
oral master-
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-controller to its

55

6o

05

A2
i

918

TO0




10O

20

25

9 , 608,302

controllers, also containing the train-wire 22,
to which all the contact-shoes C on the train
are connected in multiple, as above ex-
plained.

As the car-wiring of all the motor-cars is
similar, a detail deseription of the circuits of
only a single car will be given.- o

The train-cable A consists of a number of
wires having reference-numerals from 12 to
11*, inclusive. Connected with the wiring of
the cable are wires leading to and from va-
rious switches, which will be deseribed more
1n detail hereinafter. Mounted under the
car or at any other convenient point is a mo-
tor-controller K, provided with the usual con-
tacts for regulating the circuits of the pro-
pelling-motors and, in addition, with a set of
contacts shown on the left-hand end forregu-
lating the step-by-step action- of the pilot-
motor If. 'T'he contacts on the controller are
shown developed in a single plane for the
purpose of illustration; but in practice they
arc mounted on a cylinder or other support
and the support actuated in a step-by-step
manner by a pilot-motor or other electromag-
netic means. The pilot-motor may be of any

~desired type and is shown as geared to the

30,
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shaft of the motor-controller by suitable re-
ducing-gear F°. Mounted on the shaft of the
controller is a brake-disk E’ in operative re-
lation with a brake-shoe, which, as shown, is
carried by a pivoted arm E? and is held in
cngagement with the brake-disk by tension-
spring If%, except when, by the action of cur-
rent flowing through the armature-circuit of
the pilot-motor, the coil I is so energized as
to cause 1t to attract its armature and with-

~draw the brake-shoe from the disk.

1The motor-reversing switeh eonsists of a
pivoted insulating-support which is actuated
by solenoid -magnets G’ G®. In the present
instance magnet G® is supposed to have been

~energized and to have moved the upper row

55
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troller K.

of contaetls into engagement with the station-

ary brushes. |
To.control the action of the pilot-motor and

motor - controller, a master - controller I is

provided, which consists of three separate
switches, switeh II' being employed to regu-
late the action of the pilot-motor forward and

back, switch II* to control the action of the

motor-reversing switch G, and switeh HS3 to
regulate the action of one or more of the pro-
pelling-motors when acting to generate cur-
rent forthe pilot-motor or other electrical ap-
paratus employed to actuate the motor-con-
The switeh H® is not used in the
normal operation of the system, butisintend-
ed for use only when the main source of en-
ergy fails. |

In the circuit with the contact-shoe Cis an
auntomatic cireuit-breaker I, which under or-
dinary running conditions is held in the po-

sition shown by a shunt-coil I'; but as soon
as the main source of supply fails coil I' is de-

energized and the circuit-breakeropens. This
prevents the motor from feeding current back

| to the line after it has been converted into a

generator. | _
In Fig. 2 my invention is shown as applied
to a four-car train in which a trail-car J is
placed between the motor-cars X. Each car,
including the trail-car, is provided with a ca-
ble A, the wires of which are connected to the
cars in advance and in the rear by suitable

70
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couplings L. In circuit with the cable and

mounted in any suitable manner on the car
(as many cars as may be desired and prefer-
ably each) is a master-controller I, each mas-
ter-controller being connected in circuit in

such manner that the entire train may, if de-

sired, be controlled therefrom.
Switch H' is provided with a double set of

contacts, which are mounted forsimultaneous

movement, one set being arranged to estab-
lish the proper circuit connections to cause
the armatures of the pilot-motors to revolve
in a clockwise direction and the second set

to cause them to rotate in an anticlockwise

direction. - | |
Assuming that it is desired to propel the
car or train in a forward direction, the mas-
ter reversing-switch ¢ is moved to a position
where the contacts now situated on the right

will engage with the vertical row of station-

ary brushes. Assoon asthereversing-switeh
has been moved to this position a cireuit is

30

Q0
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created from the contact-shoe C to train-wire

2%, to point 50, by wire 2 to the reversing-
switch, by cross-connected contacts to brush
10°, by wire 10° to cable-wire 10%, to wire 109,
through the solenoid-magnet G? to wire 5,
cable-wire 5%, to brush 5 of the master-switch

1CO

IT', to brush 7, to cable-wire 7*, to wire 7°, and .
J ? ?

to ground. This energizes the solenoid-mag-
net G which attracts its core and moves the

shown. Theswitch H’ is then moved to a po-
sition where the brushes 1 to 9, inclusive, rest
on line 2 2 and the cireuit is as follows: Cur-
rent enters at contact-shoe C and passes to
train-wire 2* and to brush 2, where the cur-
rent divides, one path being by cross-con-
nected contacts to brush 1, to cabie-wire 17,
through the field of the pilot-motor in the di-
rection indicated by the full-line arrow to

105

rmotor - reversing switch G to the position -

I1I0O

115

wire 8", to cable-wire 8%, to brush 8, by c¢ross-

connected contacts tobrush 7,to wire 7°, and to
ground. Returning to brush 2, asecond path
18 by way of cross-connected contacts to brush
3, to cable-wire 3*, by wire 3" to brush 3¢ on
the motor-controller E, by cross-connected
contacts to brush 9°, thence through the mag-
net-coil F' in the direction indicated by the
arrow, through the armature of the pilot-
motor If to brush 10° on the motor-controller,
by cross-connected contacts to brush G¢, by
wire 6 to cable-wire 6, to brush 6 on the
master-controller, by cross-connected con-
tacts to brush 7, ecable-wire 7%, wire 7°, and to
ground. This completes the circuit of the

pilot-motor and at the same time raises the
| brake-shoe E° out of engagement with the
brake-disk I, and motion is imparted to the
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terrupted at brushes 3¢

destruetive arcing. |
tor-controller I are thus caused to rest on the
line ¢ a, and the circuit through the propel-

608,302

motor-controller by the gearing F%.  The mo- |

tor-controllier will continue to run untii the
brushes rest upon the line a ¢, which will
cause the circuit of the pilot-motor to be in-
and 6° the brake-
shoe E* to be automatically applied to the
controller, and contacts 4" and 5 to be moved
to a point where they engage with brushes
4¢ and 5° and are 1n a position to complete
the eircuit of the pilot-motor as soon as the
master controller-switch I’ has been ad-
vanced to position 5 3. DBy arranging the cir-
cuits of the pilot-motor in such manner that
the interruption takes place at a plurality of
points—as at brushes 53¢ and 6°, for example—
I am enabled to interrupt the circuit withount
The brushes of the mo-

ling-motors 1s as follows: Current enters the
contact-shoe C and passes by wire 50, contact
50% by cross-connected contacts to 91*, to
brush 30, thenece through the first seetion of

- resistance I to the motor-reversing switeh G,
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to the armature of motor M’, to the revers-
ing-switch G, through the field of motor M,
by wire 52 to brush 33, by cross-connected
contacts on the eylinder to brush 34, to brush
35 on the master controller-switeh II°, to
brush 36, by wire 56" to the motor-reversing
switceh G, through the armature of motor M?
to the reversing-switeh (i, to brush 387 on the
master-switeh I’ to brush 38, by wire 582,
through the field of motor M- to cable-wire
7% wire 77, and to ground. With the con-

nections as above described the propelling-{.

motors are connected in series with full re-
sistance, as shown in Iig. 3.

If it 1s desired to increase the speed of the
propelling-motors, the master-switch H' is
moved to a point where the vertical row of
stationary brushes rests on the line 5 3 and
the circuit 1s as follows: Current enters at
trolley C and passes to train-wire 2%, thence
to brush 2, where the circuit divides, one path
being by eross-connected contacts to brush 1,
tocable-wire 1%,and thence,as before,through
the field of the pllot-motor and to ground.
The second cireuit from brush 2 leads by the
cross-connected contacts to brush 4, cable-
wire 4%, wire 4" to brush 4° by cross-con-
nected contacts to brush 9¢, through the mag-
net-coil I and armature of the pilot-motor
to brush 10¢ by cross-connected eontacts to
brush 5°, to cable-wire 5%, brush 5, by cross-
connected contacts to brush 7, to cable-wire
7, to wire 7", and to ground. With the cir-
cults arranged as described the magnet-coil
I will attract its armature and withdraw the
brake-shoe E* from engagement with the
brake-disk and motion will be imparted to
the motor-controiler It from the pilot-motor
by means of the gearing I*. The motor will
continue to run at a speed suitable to cause
proper acceleration of the car-motors until
contacts 4° and 5¢ Ieave the brushes 4% and 5%,
As soon as this ocenrs the cireuit is inter-

)

&

rupted; but brushes 5° and 6° are in engage-
ment with the contacts 3" and 6 and in readi-
ness to complete the ¢ircuit of the pilot-motor
as soon as the master-switch H' is advanced
to its mext position. It will be seen that
brushes 8¢ and 6° and 4°and 5° are connected
in such manner that they work in pairs—that
is to say, for the first step brushes 3° and G°
are in operation. IFor the second position
they are open-circuited; but brushes 4° and
5¢ are in electrical connection with the cir-
cuit. With the brushes resting upon theline
O bof the motor-controller, which represents
the conditions of the circult corresponding to
the position 3 3 of the master-controller, all
of the graded sections of resistance IR are cut

out of circuit and the motors are connected

in series between the trolley and ground with-
out any resistance, as shown at 6 0, Fig. 3.
If it is desired to still further increase the

speed of the propelling-motors, the master-

switeh II' is moved to a position where the
brushes rest upon line 4 4. This completes
the cireuit of the pilot-motor, and the motor-
confroller K will advance to a position where
the brushes rest upon the line ¢ ¢, which in-
terrupts the circuit of the pilot-motor at

brushes 3¢ and 6°, and the propelling-motors

will be conneccted in parallel with full resist-

ance, as shown at ¢ ¢ in Fig. 3. DBy advane-

‘ing the master-controller to a point where the
‘brushes rest nupon the line 55 the motor-con-

troller C is advanced to a position where the
brushes rest upon the line d d, and the two
motors are connected in full parallel,as shown

at d d in Fig. 5, as will be readily seen by

tracing the connections. Assuming thatthe
motor-controller switeh I 18 in other than its

off position and that it 1s desired to return it

to its off position, switeh II" of the master-
controller is moved to the position shown in
the drawings, and the circuit 1s as follows:

Current enters at contact-shoe C and passes

to the train-wire 2% to brusih 2, Dy ¢ross-con-
nected contacts to brush 8, to cable-wire &%,
to wire S°, through thefield of the pilot-motor
in the direction shown by the dotted arrow
to cable-wire 1%, to brush 1, by cross-con-
nected contacts to brush 7, to cable-wire 7%,
towire 7, and to ground. ‘T'his completesthe
circult of the field of the pilot-motor.

The armature-cireuit 1s from train-wire 2¢
to brush 2, by cross-connected contacts to
brush 9, to wire 9°, through the magnet-coil
I in the direction of the arrow, through the
armature If of the pilot-motor to brush 10¢
by cross-connected contacts to bruash 5° or 0°,

“depending upon the position of the motor-

controller E, (in this case it is assumed that
brush 5¢ ig in contact,) to wire 5°, cable-wire
5%, brush 5, by cross-connected contact to
brush 7, cable-wire 7%, to brush 7°, to ground.
This completes the armature-cireuit and at
the same time energizes magnet I, which at-
tracts its armature and raises the brake-shoe
E? out of engagement with the brake-disk H'.

| As soon as thisis accomplished the pilot-mo-
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tor starts into operation and drives the motor-
controller to i1ts off position, since when the
contact 5¢ leaves the brush 5°¢ the brush 6¢,

also connected through the contact on H' to
contact 7, 1s energized by one of its proper
contacts. A suitable stop is provided at the
off position tolimitthe movementof the motor-

controller. If the master-controllerisallowed

to remain in the position shown in the draw-
ings, current will continue to flow through
the pilot-motor after it has driven the motor-
controller to its of
the motor-controller has reached its off po-
sition the master controller-switch H' should
be moved to a point where the brushes 1 to
), 1nclusive, are situated between the lines
L 1and 2 2. 'This interrupts all the circuits
of the pilot-motor, so that no energy is being
consumed during the time that the motor-
controller is at its off position. |
Assuming that for some reason the main
source of supply fails and the motor-control-
ler K 1s standing, for example, at the full-on
position, with the ordinary arrangement of
the pilot-motor or other electric apparatus
for actuating the motor-controller it would
be impossible without the use of some sepa-
rate source of power to return the motor-
controller to its off position. In order to pro-
vide means for returning it to its off position
under such circumstances, I provide a switch
I1% which is normally in the position shown,
but which when thrown converts one or
more of the propelling-motors into generators
and supplies current to the pilot-motor for

i

~driving the motor-controller.

Assuming that the main source of supply
has failed, the shunt-coil I’ will be deéner-
gized and the cireunit-breaker I will automat-
1ically open, either by a spring or gravity, as
desired. The switch I should then be
thrown so that its brushes rest upon the po-
sition indicated by the broken and dotted
line, those of switech H’ being as shown in
the drawings, when the cireuit will be as fol-
lows: from the brush on the left-hand side
of the armature of the motor M? to the mo-
tor-reversing switeh G, by wire 36* {o brush
56 on the switeh I by cross-connected con-
tacts to brush 38, by wire 38 through the
field of the motor in the direction indicated
by the full-line arrow to cable-wire 7%, to
brush 7, where the circuit divides, one path
being to brush 5, to cable-wire 5%, to wire 57,
by cross-connected contacts on the switeh E
to brush 10°% through the armature of the
pilot-motor in the direction indicated by the
dotted arrow, through the magnet-coil T’ to

wire 9°, to cable-wire 9%, to brush 9, by cross--

connected contacts to brush 2, train-wire 22, to
wire 2¢, to switeh H?, by eross-connected con-
tacts toresistance R, through the several sec-
tions of resistance to brush 40, by cross-con-
nected contacts to brush 37, to reversing-
swifch G, to the armature of motor M? Re-

. position; but as.soon as

_—

o,
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connected contacts to brush 1 , to cable-wire
1*, through the field of the pilot-motor to

cable-wire §* to brush 8, where it unites

with the current from the armature of the

pillot-motor.

With the circuits as above desecribed the
motor M? and pilot-motor are arranged as
shownin Fig.4,motor M' being open-circuited.
The motor M? is thus caused to act as a gen-
erator to supply current to the pilot-motor,
and the pilot-motor will drive the motor-con-
troller I to its off position, the speed of the
pilot-motor being controlled by varying the
resistance R’ in any desired manner by fur-
ther manipulation of the switeh H3. DBy this
arrangement it will be seen that the action of
the pilot-motor can readily be controlled irre-
spective of the condition of the main source
of supply. 'This isa veryimportant feature,
as 1t renders the action of the pilot-motors
certain at all times.

The method of actuating the reversing-
switeh G from the master-switch H? has been
already described. Its operation and fune-

tions are the same as in an ordinary series-

parallel controller and need not be more fully
deseribed. |

One important result of the improvements
deseribed is that I am able with a small num-
ber of train-wires to secure any desired num-
ber of positions of the motor - controllers
owing to the arrangement of the contacts 3¢
4° 49 &e. I am also able to stop the motor-
controllers at sharply-defined points entirely
independent of the current flowing in the
main motors. Ifurther, the motor-controllers
can stop only on points at which their brushes
are In full contact with their respective seg-
ments. I thus avoid the danger of stopping
the controllers with certain fingers in bad
contact, which would tend to cause injurious
heating. |

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

L. Inasystem of control for electric motors,
the combination of a motor-controller, a pilot-
motor for driving the motor-controller, a set of
contacts for regulating the pilot-motor, which
are so arranged that the cirecuit of the arma-
ture of the pilot-motor is antomatically inter-
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rupted only after it has made a predetermined

number of revolutions, and a second set of
contacts which are brought into operative re-
lation as soon as the circuit of the first set of
contacts is interrupted. |

2. Inasystem of control for electric motors,
the combination of a motor-controller, a pilot-
motor for actuating the motor-controller, a
master - controller for regulating the pilot-
motor, a set of contacts on the motor-con-
troller for completing the circuit of the pilot-
motor, and a second set of contacts also mount-
ed on the motfor-controller, which are em-
ployed to complete the cireunit of the pilot-
motor, the arrangement of contacts being such

turning to brush 7, a second path is by cross- | that when the first set of contacts is energized,
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the second set is inactive, the two sets being |

arranged tocome 5ue(=osswel3 and altern atelv
into m;tmn

3. Inasystem of control forelectriec motors,
the combination of a motor-controller, a pilot-
motor for moving the motor-controller 1in a
step-by-step manner, and two sets of contacts
which are employed to complete the motor-
circuits, one set being in service while the
contr 01101‘ advances a step and the second set
while the controller advances a second step,
the two sets being arranged to come succes-
sively and alternately into action.

4. In asystem of electrie-motor control, the
combination of a controller for regulating the
motor, and means actuated by the motorwhen
acting as a generator for operating the con-
I 0116]

5. In a systemof eleetric-motor contr 01 the
combination of a controller for reg ulatmﬂ‘ the
motor, and . means actuated by the motor
when acting as a generator for moving the
controller to a predetermined position.

6.  In asystem of electric-motor control, the
combination of a controller for regulating the
motor, and electromagnetic means receiving
carrent from the propelling-motor when act-
ing as a generator for returning the controller
to the ofl position.

7. In asystem of electric-motor control, the
combination of a motor-regulating controller,
a pilot-motor which is geared to the controller,
and means for supplymn' the pilot-motor with
current from the main motor when it is acting
as & generator to return the controller to the
off 1}051131011 after the failure of the main-line

current.

8. Inasystemof control forelectric mobors,
the combination of a controller for regulating
the propelling-motors, electromagnetic means
for actuating the motor-controller, and a
switeh arranged to convert one or more of the
propelling-motors into generators and to sup-
ply the current thus received to the electro-
magnetic means for actuating the controller.

Inasysien of control for electric motors,
the combination of a controller forregulating

the propelling-motors, a pilot-motor which i3
ccared to the motor-controller, a switeh for

eontz_ olling the action of the pilot-motor un-
der 1101*1*;1:;.51 conditions, and a second switeh for
converting the propelling-motor into a gen-
orator, and supplying the current thus gen-
erated to the pilot-motor.

10. In a system of control for electric mo-
tors, the combination of acontroller for regu-
LfLLmﬂ the propelling-motors, electrom ‘wnetw
means for actuating the (3011trwz:alle15r a m&ster
controller for 1*eg111ming the action of the mo-
tor-controller, and a switeh for converting
the propelling-motor into a generator, sup-
plying the current thus produced to the elec-
tro: mﬂaﬂtm means, and regulating the cur-
rent flowin o in sald means. |
- 11, In a system of train control, the com-
bination of a plurality of cars umted to form

atrain, one or more dynamo-electric machines |

L.

on certain of the cars for propelling the train,
controllersforregulating the dynamo-clectrie
machines, a master-controller for regulating
the action of the said controllers, and means
actuated by the dynamo-electrie machines for
driving the first-mentioned controllers.

14, In a system of train control, the com-
bination of a plurality of motor-cars united to
form a trainora portion of a train, controllers
for regnlating the propelling-motors of vari-
ous cars, on each car, electromagnetic means
for actuating the motor-controllers, a master-
controller for regulating the said means, and
a switeh for converting one or more ol the pro-
pelling-motors into ﬂenermms and supplying
the current to the eleetrommuetlc means for
actuating the motor- {3011131‘01101.

13. In a system of train control, the com-
bination of a plurality of motor-cars united
to form a train, controllers for regulating the
propelling-motors of various cars, a pilot-mo-

tor for driving each motor-controller,a master-

controller located at any selected point for
regulating the action of the pilot-motors, and
aswiteh for converting one ormore of the pro-
pelling-motors into generators, supplying the
current thus gener ated to the pilet-motors,
and 10*‘]‘111%111*’? the current flowing therein.

14. Tn a system ot eleetue-motor control,
the combination of a motor-regulating f_,.0n~
troller, clectromagnetic means Tor actuating
the controller in a step-by-step manner, A
a switch for interrupting the cireuit of {he
clectromagnetic means,ata plurality of points
after the completion of each step.

15. In a system of electric-motor control,
the combination of a motor-regulating con-
troller, a pilot-motor for actuating the con-

troller in a step-by-step manner, and a switeh

for interrupting the circuit of the pilot-motor
at a pluarality of points each time the motor-
controller advances a definite amount.

16. In a system of electric-motor control,
the combination of a motor-regulating con-
troller, a pilot-motor for driving the con-
troller both forward and back, and aplurality
of contacts carried by the motor-controller,
for simultaneously interrupting the cireuit
of the pilot-motor at a number of points each
time the motor-controller advances a step.

17. In a system of electric-motor control,
the combination of a motor-regulating con-
troller, a pilot-motor for dlwluﬁ the con-
by oller, 2 1113@11@131(3&113?—00 itrolled Ll alke for
stopping the motor-controller at the various
steps, and a coil for actuating the brake in-
cluded in the circuit of the ph_o’b motor, the
whole being so arranged as to stop the 11101';01‘-
controller only at the off position orata deli-
nite running position. |

18. In a system of train control, the con-
bination of a number of motor-cars united to
form a train, one or more motor-controilers
ecach driven by a pilot-motor, a master-con-
troller for regulating the operation of the mo-
tor controller or controllers, a collecting de-
vice for eacli mofor-car, and a train-wire ox-
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tending through the train to which all of the
eonta,et devwes of the motor carsare connect—

ed in multiple.
19. In a system of control for electrie mo-

tors, the combination of a mofor-controller,

electrom agnetic meansforactuating thesame,
and a masier controller for 1‘eﬂ‘ulatmn' its ac-
tion, provided with a double set of contaets,
one set being arranged to produce rotation of
the motor-controller in a clockwise direction,

and the second set to produce rotation in an
anticlockwise direction.

20. In a system of control for electric mo-
tors, the combination of a motor-controller,
electromagnetic meansforactuatingthe same,
and a master-controller for regulating its ac-
tion, and a double set of contacts on the mas-
ter-controlier, one set being arranged to pro-
duce a step- by step 101:3,131011 of the motor-
controller in a forward direction, and the
second set to produce acontinuous movement
of the motor-controller toward its off position.

21. The combination with a master-con-
troller, of a motor-controller, a pilot-motor

driving the motor-controller, and electrical

means, controlled by the master-controller,

for interrupting the supply of current to the

pilot-motor In such a way that the motor-con-
troller can stop only in the off position-or in
some definite running position.

22. Thecombination in a train system, of a
plurality of motor-cars each equipped with a
motor or motors, a motor-controllier therefor,
and a pilot-motor for driving the motor-con-
troller, one or more motor-controllers situated
upon the train, and electrical means control-
lable by each master-controller for interrupt-
ing the supply of current to the pilot-motors
in such a way that the motor-controllers can
stop only in the off position, or on some defi-
nite running position, and with the segments
and fingers in good contact.

In tesblmony whereof I have hereunto set
my hand this 25th day of March, 1898.

| EDWIN W. RICE, JRR.

Witnesses: |
]3. Bs I‘IULL,
C. I.. IHHAYNES.
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