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To all whom it may concermn:
~ Be it known that I, Georce H. HiLr, a
citizen of the United States, residing at
Schenectady, county of Schenectady, State
¢ of New York, have invented certain new and
~ useful Improvements in Systems of Motor
Control, of which the following is a specifica-
tion. - B
~ The present invention relates to systems of
o motor control, and particularly fo electrical
‘control systems in which it is desired to regu-

late the motors on several cars of a train from

a single point. |
In systems of train control electrical
character and in which no auxiliary source ot
current-supply is provided the control-cur-
~ rent must be obtained from the collecting de-
vices of the leading car ‘oz from a bus-line
which is connected to the current-collecting
20 devices of the several cars. In the former
- case failure of current upon the leading car
. from any cause may render the control sys-
tem inoperative, although motor-current
may be provided for the other cars. By em-
ploying a bus-line, which connects together
the current-collecting devices of the several
cars, control-current may be obtained if any
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25

current-collectine device is energized, al-

though by reason of bad contact due to-sleet
or.dirt or anv other cause the remaining cur-
rent-collecting devices do not receive current.
If the bus-line consists of but a single wire
connected directly to the several current-
collecting devices, current may pass trom
one car through the bus-wire and to the mo-
tors of another car, necessitating the use of a
heavy wire capable of carrying motor-cur-
rent. | | R -
The object of the present invention 1s to
provide a bus-line for furnishing control and

10
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other auxiliary current, which eliminates the
~ difficulties and danger incident to the use ot

s main bus-line connected directly to the cur-
rent-collecting devices of the several cars of
the tramn. ~ ©

Further objects of the present invention

will be apparent from the following descrip- |
- which is connected to the
other to the collector-shoe.

tion of several-forms thereot.

In the drawings, Figures 1 to 6, inciusive, |

ndicate diagrammatically six different modi-
Geations of the present invention in which the
arTangainsnt is such that

50 1

‘ever. continuous.

the leading car is |

automatically supplied with current from a -
following car upon failure of current from the

leading car.- Figs. 7 and 8 show further

.modifications of the present invention in

which it is necessary to throw & manually-

operated switch when it is desired to receive

current from a following car upon failure of
current on the leading car, and Figs. 9, 10, 11,
are details of the systems illustrating. Kigs. 7
and 8. | | | T
Similar reference characters will be used Lo

designate corresponding parts throughout
the drawings and specification. B

In Fig. 1, A and A’ indicate cars provided
with master or motor controllers and pro-
pelling-motors, and B indicates a trailer-car
arranged between the cars A and A’. R 1m-
dicates a section of third rail, and T and 1"
are the collecting-shoes of the motor-cars A
and A’, respectively. M and M’ are wires

leading to the motors of the respective cars.:

Each of the cars A and A’ is provided with

controllers C and (7 at opposite ends of the

car. In thisfigure, asin the following figure,
the control-circuits are nct shown, since they

in themselves form no part of the present -
vention, and it is of course understood that

the circuit passing out from the controller

55
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may be of any usual or desired character. 1 .-

and 2 are train-wires, which are not, how-
_ Two of these wires are
provided in order to adapt the car e up-
ments for operation when one or more of the

cars of the train arereversed. If itisdesired

to connect the carsalways in the same rélative
position, wire 2 may be omitted. These wires

arein practice arranged in the same horizontal -

plane, but are‘here illustrated one abave the

other for the sake of clearness. - Upon each
motor-car there is arranged a switch-arm 3,

which when in engzgement with the contact
4 of trzin-wire 1 renders this wire continuous
throughout that particuler ccr, but which

when moved out-of eng- gement with contc et
4 interrupts the continuity of this trein-wire.

Q0
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Qwiteh-erm 3 is connected to the core of an -

electrome gnet 5, one terminsl of the coil of
ecround ¢nd the

\ W
th-t when the collector-shoe be:rs upon ¢n
energized i:il-section current flows through

the electromagnet. drawing in its core and

10

It is evident -
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~arm brings it into eng: gement with contzct
6, connected to the lead between the electro-

‘moving switch-arm 3 out of engz gement with

contact 4. This. movement of the switch-

m:z gnet and trolley-shoe. When this occurs,
current flows from trolley-shoe T through

- contact 6, switch-arm 3, a portion of tr.in-

10

wire 1, wire 7 to controller C, providing cur-
rent for the control system end ¢lso for light-
ing, if desired. Should the collector-shee T

- leave the rail or for any other reison fz1l to

receive current, electrom-gnet 5 will be de-
energized, permitting its core to drop and.

switch-2arm 3 to m:ke contset at 4. If now

T

collector-shoe T’ is receiving current, switch-

arm3 upon car A’ will be in engz gement with

- contact 6 upon thet car, end current will fiow
. from collector-shoe T’, contzct 6, switch-arm
8, trein-wire 1 to car A, through contact 4,

20
.25

3°

switch 3 of that car to the master-controller,

s before. It is seen, however, thit when
the control-current is being. supplied from

the resr car trzin-wire 1 is entirely discon-
nected from the collector-shoe T, so thet 1t 1s

impo;SSible- for current to .feed through the:
trein-wire to the motors of the leading car.

Similarly, when both sets of collector-shoes
are Tecelving .current there is no electric:l

connection between them through the bus- |

wire.  Trein-wires 1 end 2 2re cross-con-

" nected at two points upon each car, end

 .in these cross connections are placed the

switches S end &', one at each end of the car.
When the cars are connected together, as

shown, troin-wire 2 ¢ nd switches S and §' do

" not come into play; but when one of the czrs

is reversed current will be supplied, es be-

fore, upon- the closing of the switch S &t the

- front end of car A and the switch S
rearend of car A’.

40

2t the

In Fig. 2 the srrangement is the same s

~ thet shown in Fig. 1 except thet instead of

0

- end for end, so that ¢ar-wire 20 is connected i
~ to trein-wire 1 ¢nd ¢ r-wire 10 to train-wire

the manuslly-operated switches S and 8/, I

have provided a single. switch-arm 5%, elso

connected to the core of the electromagnet 5.

The switch-arm S? completes the portion of

trein-wire 2 carried by its respective ccr, | tween the shoes T’
«and when electroms gnet 5 is deénergized this |

switch-arm engiges the fixed contzct 8.
When electroms gnet 5 is energized, however,

switch-2rm S*is moved in unison with switch-

arm 3, the two arms eng.ging with contacts
9 snd 6 simultsneously, contact 9, s well £s

contact 6, being connected to the lead be-
tween the electrom: gnet end the collector-
It will be seen that if car A’ is turned | msster-controller

shoe.

2 1d current upon the leading csr fails, cer

60

“before; but in no cese cizn-cutrent p-ss be- " entirely
tween the collecting-shoes on motors upon

65 trollers C and C’ are connected to

contact O switeh S?, wire 20, train-wire 1, ¢s

the two esrs. In this modificetion the con-

!

- the ccse may

A’ will supply current through trolley T’,. 11N bus-
' system employing but a single train-wire and

F
1
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wires .1 and 2, respectively, so that if the

‘troin is running in one direction-train-wire 1
supplies the current, while 1f 1t 1s running 1.
the opposite direction tr.in-wire 2 1s the one

norn lly energized.

In Fig. 3 there is illustrated 2 system In
which ' but a single . train-wire is required.

Three cars'A A’ A? are shown, ezch of which

| is provided with a similer equipment, al-

though of course cers similr to car B In Figs.

1 tnd 2 may be interposed if eich of these

c.1s is provided with a wire to complete the
train connection. As in the system shown
in-Figs. 1 £nd 2, 2 msin electromagnet 10 hes

its termin-ls connected to trolley-shoe and

to ground, respectively. Upon the core of
this electrom: gnet. is carried the contect-
plate 11, which when the electromegnets are

deénergized eng:iges with fixed conticts 12

and when the me<gnet is energized with the
fixed contects 13, in the litter czse complet-
ing the circuit from the trolley-shoe to the

70

75
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controller. - When the contact-plate 11 is1n

engagement with contacts 12, a circuit is
completed between the mester-controller and

| troin-wire 1, provided thé switch U is-in its
proper position. The switch U is in the ne-
ture of a reversing-switch, being provided.

with two sets of moveble contacts u end «/,
which are edepted to engage with the fixed
contect u?. The switch U mey be a double-

9"3-

95

throw switch, end before starting the tram
21l of these switches may be thrown so ¢s to .
point shead, thereby giving the proper con- -

nections between the cir equipments and
train-wire, so that the ieading car will be pro-
vided with.current from the first succeeding
car which is receiving current. Assuming
that the switches U on the sever-1 cars have
been properly positioned, ¢s shown, and that

I0O0O

0§

trolley-shoe T leaves-the rcil, current will be

supp’ed from shoe T’, contacts '13, plate 11

of car A’, contzcts u u? of switch U, local to

ar A’ triin-wire 1, contscts » end u?® of car

- A, conteets 12 and 11 of car A to mester-con-
troller C, no current, however, p:zssing be-
snd T.- If eollector-shoe -

T’ is receiving no current, electromsgnet, 10
of car A’ erg _
be supplied from collector-shoe T?to the lead-

ing cer. It is apparent that if the trainisto
be reversed end the msster-controller upon
car A? brought into service the several
- switches U may be reversed, bringing the

contacts 4 snd u? into engagement, so that
. on car A? will-be sup-
plied with current from car A’ or car A, as

through collector-shoes T? end T,

In Fig. 4 1 have illustrated a train bus-line

In this

automatic in character.

will be deénergized £nd current will -

110
11§

120 -

be, if no current is psssing

12§

- modification the train-wire is continuous, but -
| is automatically disconnected from the trol- |
the train- | ley of any car when no current is being col- 130
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' lected by the shoe of said car. An electro-

magnet 14 is connected, as in the previous
modifications, to the trolley - shoe and to

gnet, engages with fixed con-
tacts 16 when the electromagnet is energized
and completes the circuit between the mas-

ter-controller Cand the trolley;shoeT. When

" no current is passing through shoe T, electro-

10

20

magnet 14 is deénergized; but if either car A’
or caT A? is receiving current the master-con-
troller on car A will be supplied with current
from car A’ or car A% as the case may be.
When one of the cars is being supplied with
current from the following car, no current
flows between the trolley-shoes of said cars
unless the electromagnet 14 on the leading
car fails to become deénergized, so as to dis-

_engage plate 15 from fixed contact 16. Hven

should thiselectromagnet fail tooperate, onl
a momentary flow of current between the col-

lecting=shoes would result, since contacts 16

are connected to the coil of electromagnet 14

at a point 17 intermediate the ends of the coil
and 1f current should
coil to the collector-shoe the electromagnet
would be positively deénergized, causing the

~ core thereof to drop, and thus interrupt the

30

circuit between the train-wire and trolley-
shoe T. : o
Fig. 5illustrates a further modification em-

* bodying but a single train-wire and In which

35
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- ported between thearms 19 and 20 and 1s OE—-
“eratively connected atits one end to aswitc

~and 22¢.

the proper bus-line connections are made au-

tomatically. The core of the electromagnet
18 in this instance is U-shaped, and a coil 1s
placed about each of the arms 19 and 20 of
this core. An armature 21 is pivotally sup-

arm 22. The arm 22 is also connected to a
floating armature 22* by means of links 22"

Thus when the electromagnet 18
is energized the armature 22* is attracted-and

the ,contact-arm engages with contacts 23,

45

55

theréby completing a cireuit from collector-
shoe T through a coil 24 surrounding the ar-
mature 21 to train-wire 1 and thence to the
master-controller. - The coils on the arms 19

"and 20 and on the armature 21 are so wound
‘that when all are energized by current flow-
"ing from collector-shoe T to the train-wire

the armature is swung tothe right and is post-

tively held in that position. When.collector-
shoe T fails to receive current, the master-,

controller in the leading car receives current,
from collector-shoe T and collector-shoe 1%,
as the case may be. If the coil surrounding
the arms 19 and 20 and the armature 21 are

" deénergized, no current can pass from collec-

60,

-tacts 23 upen the leading cer.

tor-shoe T, since the circuit 1s broken at con-
_ -Should these
coils, however, fail to be desnergized, 2 Mo-

mentary flow of current between the collec-
tor-shoes would change tne polarity Of aviyia-
65 ture 21 and cause 16 10 be }*{;ait};vei}? SWUNg |

low back through this |

&

from the right to the left, so.as to-move the

.switch-arm 22 out of engagement with the
“contacts 23. . :

ground. A contact 15, carried by the core of |
“this electroma

The modification illustrated in Fig. 6 1s
similar to that shown in Fig. 2, but ditfers
therefrom in that the train-wires are never
entirely interrupted, so that the control-cur-
rent is not interrupted even momentarily
during the changes in connections from one

trolley-saoe to the otheér. The electromag-

net 24 operates the contact-plates 25 and 26,

70
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these being similar to the switch-arms 3 and

S2, When this electromagnet is energized,
current flows from trolley T, fixed contact
27 contact-arm 25, the controller C, or,if the
car is running in the opposite direction and
(' is in service, then from trolley T, fixed con-
tacts 27 and 28, train-wire 2, controlier (.
If the current through trolley T fails, the

| master-controller C recelves current from car

A’ and ear A%, and assuming that trolley T” on
car A’ig receiving current thien the circuit 1s as

A’ traimavire 1, contacts 29 and 25 on car A
to master-controller. It isevident, however
that if electromagnet 24 is deénergized, per-
mitting its core to drop, the control-current
will be interrupted, momentarily at least, as

the contactsplate 25 passes from contacts 27

to contacts 29. In order to obwviate this mo-
mentary interruption, a shunt 31 is placed
shout the fixed contacts, this shunt includ-

‘ing a ~oil 32, surrounding the core of the elec-

tromagnet 24 and wound so as to have de-
magnetizing effect upon said electromagnet.
A similar shunt 33, including coil 34,1s placed
about the contacts 30 in wire 2. Conse-
uently when the current is interrupted on
the leading car current will be supplied to the
master - controller from a succeeding car
through the shunt in wire 1 or wire 2, as the
case may be, this current demagnetizing elec-
tromagnet 24 and hastening the closing of
the main circuits at contacts 29 or 30, as the
case may be | B |
In Fig. 7 thers is illustrated a modification
in which the control-current 1s not automat-
ically obtained from a succeeding car when 1t
is interrupted upon the leading car, but. 1
which the motorman must operate one or

more switches -in order to obtain current .

from a following car. - Suitable interlocks
are provided between the several switches of
each car, so that in ordinary operation
no current can pass between collector-sioes
of different cars unless a switch 1s inten-
tionally operated® Fourcars A, A", A%, and

A3 gre illustrated, the cars being similarly

equipped. When current is being received
from trolley T, the circuit is as follows: wire
34, wire 35; contact.37, switch 36, (which
must bethrown downwardly,) master control-
gwitch 38, wire 38, to the coniroller no cur-

P o BV tpntnowrira - KRS da dee
rent passing to the ramn-wire. = I it 18 G

sired to take cuirent from o sucoseding ¢sr,

30

follows trolley T’, contacts 27 and 25 on car

Qo
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~the trainman throws switch 40 on that car, | into its operative positi—on_tbe' otlier is p*bsii'

~ switch 36 into engagement with contact- 42,
Cur--

IO

"

so as to engage with contacts 41, and throws

as shown at.the right hand of Fig. 7.
rent now passes in this car from trolley T? to
wire 34, switch 40, wire 43, to the train-hne.

If now the current is interrupted on the lead- |

ing car, the motorman-need only throw
switch 36 into engagement with contact 42
on the leading car, whereupon current will
pass from the train-line through wire 43,
switch 36, switch 38, wire 39 to the controller,
trolley T, however, being cut out of circuit.

~ Tf without making any other changes the

train were reversed, car A? being the leading

“car, and master-switch 38 on car A® were

thrown into engagement with contacts 44,

20

upon iterruption of eurrent at trolley 'T%
from train-line to wire 43, switch 40, wire 34, :

23

30

current would be supplied to the master-con-
troller, but also to the train-line, so that il
the switches in the following cars were set to
energize the train-line current would pass,

trolley T¢, thus sapplying:-the motors of car

A® with current In order to: bresk the con- |
neetion of the trolleys with the respective

wires 43 upon the closing of the master con-
troller-switch, I have provided an interlock
between the master controller-switch and the
switch 40, as illustrated elearly in Fig. 9. This
interlock consists of two hooks 45 and 46,

. pivoted to the operating-handle of the switch
- 38 on opposite sides of its pivotal point 47,

‘these hooks being adapted to engage with a
pin 48 upon the switch 40. It is evident that

upon turning the master controller-switchin

~either direction, the switch 40 is moved: out

of engagement with fixed contscts 41 and | urpo _
‘wise if it is attempted: fo bring the switches

 ¢an be moved into engagement with these

40

45

contacts only after lifting the hooks 45 and 46
~out of engagement with pin 48. These hooks

must be so lifted' in order to permit the switch

40 to assume the position shown upon cer A?;

but when this car in turn becomes the lead-
ing car and the master controller-switch 1s
thrown' into engagement with contacts 44

. switch 40 is simultaneously thrown out of en-
gagement with its cobperating contacts 41 by

50

~ Current passes normally from trolley T, wire
34, switch 49 to the controller. The switch
49 is interlocked with the second’ switch 50,

55

e
-clearly in Figs. 10'and 11, consisting of a slid- |

means of the hooks. -~ o
A further modified form embodiying manu- |

ally-operated:switches is illustrated in Kig. 8.

which connects the master-controller of train-
line 1, so-that when one connects the control-

ler to the trolley it is impossible for the other

to connect the controller to the train-line.

Any suitable form-of interlock may of course

be employed, the oneshown, and shown most

ing bar51, having pins 52 and' 53 near its ends.

The pins -are adapted to engage with' the

65.

‘switches 49 and 50, and the space between
the pinsissuch that when one'switch ismoved

‘Ing pins 60 and 61.

circuit upon each of ‘a plurality s,
means for supplying esch of said’ motor-cir~

829,275

tively forced out of position. A second set

of fixed contacts 56 and 57 afe provided;

whereby current may bé supplied directly to
the train-line from the trolley, switches 49
and 50 being thrown"into engagement with
these latter fixed contacts for: this purpose.

A second interlock 58 is employed for nor- -

mally preventing the two switches 49 and'30
75

from simultaneously engaging with- contacts
56 and 57. This interlock is similar to the
other interlock and consists of a bar 59 hav-

normally in the position to engage with the

‘ Switch 49 is provided
with 4 small spring-pressed lateh 62, which.is ~ -
3o

| stop 61 when theswitch isthrownintoengage- =

ment with contaet 56; but by lifting this

latch the switch is free to move past the pin
61, thereby enabling both switehes toengage

Simultaneously_with* the Stop‘s 56 and- 57, re-
spectively. This position is iHustrated in .

car A2, and current on this car passes directly
from trolley T? through these switches to the

train-line, and if it is desired to' utilize train-

Jine current, the switeh 50 upon that caris

‘thrown into engagement with the fixed con-
tact 55, causing switch 49 to-break contact at

54, thereby supplying the controller with cur-
rent from the rear car and isolating trolley T.

If after switches 49 and 50 have been thrown

3 _ _ .
“of the train and use the car A*as theleading

to the position indicated upon car A* it is de-
sired toreverse the directionof the movement

car, switch 49 must be thrown into engage-

‘ment with' contact 54, thereby breaking-the
‘connection to the train-line and preventing.
the resstablishment thereof, unless the lateh

00

95

62 is operated for that purpose; since other-

49 and 50 upon the fixed contacts 56 and: 57
‘the interlock 59- will prevent one of the -
switches from engaging with-its-fixed contact.

By this meéans feeding back from one trolley-

shoe to the other is made impossible unless.
the switches are designedly set to accom-.

plish this result. o -
In each of the several modifications o, my
invention it is possible to obtain current for

the control system and’ for lighting and heat-

ing, if desired, as long as the collecting de-

"Although I have illustrated the present in-
vention as embodied in several forms, the 1n-

10§
ITO .

IES
vice of any one of the carsis taking current .
and without at any time causing or permit-
ting the feeding of motor-current through the
bus-line. | ' o T
120

vention in its broader aspects is not limited' -
to any particular modification, since 1t may

be embodied in various forins.

What I claim as new, and desire to secure'

by Letters Patent of the United States, is—
i; In a system of trdin control,

a- motor~ |
of- cars,

1”25'.

I00

| cuits with current from a loeal collecting de- 170

i _-.‘--.._._--_ D




eurrent from a local collecting device, a con-

10

~ control-circuit is mounted or from the eol-

822,276

vice, a control-circuit, and means for sup-
plving said control-circuit with current from
any of said collecting devices and for isolat-
ing it from the remaining collecting devices.

2. In a system of tramn control, a motor-

circuit on each of a plurality of cars, means
for supplving each of said motor-cireuits with

trol-circuit, and means for supplying said

control-circuit with current from the collect-

ing"device carried by the car upon which the

lecting device upon another car and for 1so-

- lating the control-circuit from the local cur-

15

20

rent-collecting device when current 1s taken

from another car.

3. In a system of train control, a motor-
circuit upon each of a plurality of cars, means
for suppf ring each of said motor-circuits with
current f}rom a local collecting device, con-
trol-circuits upon a plurality of cars, and
means for supplying any one of said control-

circuits with current from the collecting de-

“viee local to the car upon which the controller

is mounted or from the collecting device upon

another car and for isolating the control-cir-
cuit from the }'.cal collecting devices when

“current is being supplied from the collecting

30

40

- 59

device of another car. o
4. In a system of train control, a motor-
circuit on each of a plurality of cars, means
for supplying each of said motor-circuits with
current from a local collecting device, a con-
trol-circuit, a train bus-line, and means for
supplying said control-circuit with current
from the collecting device local to the car
upon which the control-circuit is situated or
from the bus-line and for disconnecting the
local collecting device from the control-cir-
cuit when current is being supplied from the
bus-line. o | |

5. In a system
circuit on each of & plurality of cars, means
for supplying each of said motor-circuits with
current from & local collecting dévice, a con-

trol-circuit adapted to be connected to said

collecting devices, and means for disconnect-
ing said control-circuit from any collecting

device which fails to receive current from the

source of supply. . o
6. Inasystem of train control, a train bus-
line, and means for automatically connecting

it to the current-collecting devices of a plu-

55

" rality of cars of a train and for disconnecting

it.from any of said collecting devices which

~fails to receive current from the source ot
~ supply. | - -

of train control, a motor- |

O

7. Inasystem of train control, a train bus-

line, and means for automatically connecting

it to the current-collecting devices of a plu-
rality of cars and automatically disconnect-
ing it from any of said devices which fails to
receive current from the source of supply.

- 8. Inasystem of train control, a train bus-
line, means for automatieally connecting the
bus-line to the durrent-collecting devices of a
plurality of cars and for automatically .dis-
connecting it from any of said collecting de-
vices which fails to receive current from the
source of supply, and a controller operatively
associated with said bus-line. |

9. In asystem of train control, a tram bus-
line, local motor connections to the current-
collecting devices on a plurality of cars, and

means for connecting the bus-line to said cur-

rent-collecting devices and for cutting out
| any of said collecting devices and the corre-

SEonding motor connections upon. failure of
the collecting devices to receive current from

the source of supply.

10. In a system of train control, a train
bus-line, local motor connections to the cur-
rent-collecting devices on a plurality of cars,
and means for automatically connecting said
bus-line to said -train-collecting device and
for cutting out any of said collecting devices

and the correspondin%- motor connections
e

upon failure of the collecting devices to re-
ceive current from the source of supply.

~ 11. In a system of train control, a train
bus-line, local motor connections to the cur-

rent-collecting devices on a plurality of cars,
and means for connecting the bus-line to said

ally cutting out any of said motor conmnec-
tions when the corresponding current-col-
lecting device fails to receive current from
the source of supply. . |

12. In a system of train control, a tran
bus-line, a controller operatively associated
with said bus-line, local motor connections to
the current-collecting devices on a plurality
of cars, and means %or connecting the bus-

 line to said current-collecting devices and for

cutting out any of said motor connections
upon failure of the corresponding collecting

device to receive current irom the source of

supply.

n witness whereof I have héreﬁnto set my
hand this 15th day |

of November, 1904.
~ GEORGE H. HILL.
- Witnesses: | |
Bexyamin B. Huiy,
HerLEN ORFORD. .
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