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To all whom it may cofncem
- Be it known that I, GEoreE H, HlLL, il mtlzen of the

ribnl ed States resldrlg at Schenectady, mety ol

Schenecmdy, State of New York, have invented cer-
tain new and useful Impwvements I Systems of Con-
trol, of which the following is & cpec,lfu;anon

Tht, present invention relates to apparatus for con-
trolling the operation of motors fromi a distant point,

and more particularly to systems wherein a plurality of |

motors or groups of—motors as for instance, the several

70LCrs on the cars of a train, arve confrolled from a sin-

ole station. |
The {)bject of the present ivention is to simplify the

construction and operation of apparatus of the charac-

ter specified and particularly those parts forming the
train system, whereby an efficient and positive control
is obtained with but few connections between cars.

In oneé of 1ts a.-.;pect& the present invention may be
considered as comprising improvements on the system
261,293, filed May
20, 1905. In said application each of the motor cars of
a train 1s provided with a local motor controller and
all of these motor controliers are in turn governed in
their operation by 2 pneumatic {rain system, which,
when en%rglzed in the proper manner, simply clmes

control circuits Ior effecting the proper acticn of the
~ controller. -

It is very. frequently desirable in train
control systems to have local motor controllers and an
entirely 111dependent train control system without,
however, using compressed air which involves the em-
ployment of air compressors and considerable piping.
In carrving out the present invention I 1ﬁake lise of
a source of electrical power for the train system proper

- which shall be independent of the line which supplies
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‘current to the motors.

In this way the train system
is made independent of the line supply of current as
in my prior application -and, by reason of a peculiar
construction and organization of parts, a much more

simple and compact system of train connections is pro-

duced than is possible Wherem pneumatic system is
employed.
The presen! invention will be more fully unuorstood

irom the following descrlptlon thereof taken in connec-

tion with the accompanying drawings.

In said drawings, Flgure 1 shows diagramma me&lly a

complete equipment for onie motor car arranged in ac-
cordance with the present invention; Fig. 2 is a simi-
lar view of a modification, the motor and motor con-

trollers being, howe ver, m*mtted and Fig. 3 shows a

train of two cars, equlpped in accordance with the

pr esent invention.
Reference being had to fhe drawings, M! and M? in-

dicate two railway motors; C is a motor controller in--

- along hine 11 with the row of fixed contacts K2.

source of supply indicated by a collector shog or troi-
ley T S for f*ohneﬁtmg the motors in series; P and Pt
for pmducmﬂ the parallel connections of fhf‘ ot c.l
R+ 1o R7 for governing the resistance sections R? 1o &

and B for connecting a shunt about the resistance ﬂ'ﬂd
series switches, whereby the motor ecircuits are pre-
vented from being opened during the change from ge-
ries 1o parallel; RS is a reversing switch for determin-
ing the direction in which current flows through the
motor armature.  These parts, together with the con-
troliing relay O, are identical with corr esponding parts

in my aforesaid %pphcatwn The number of auxiliary

interlocking contacts remains the same, (the series
switch having two, s and- ¢/; the bridging switch four,

b—b3; parallel switch P, fom p’'—pt; and the ruE]bt-
ance switches the usnal number) but they are connect-
ed 1n a somewhat different manner.
dersiood that all these parts, which comprise the local

units of ‘& train, may take any usual or desired fcrzm

the one illustrated being simply illustrative and repre-

senting apparatus which has c:perated successfully in
practice. - -

When tLe switch X is closed, (reterencc being had to

Itis of course un-

| T%, T3 and T* for connecting the motor circuit to the 55
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Fig. 1) current passes from tm‘ley T through a wire 8

and thence through contacts controlled by relays Ir, I

and (x to wires 4 and 5 passing from contacts f and _)‘

closed by eiavf-: If and I 'respectwely, and controlling
the reversing switch, to wire 6, which is energized upon
the. closing of e;ther of contacts f? or f3, associated
with relays I, F!, respectively; and controlling the se-
ries and par alle‘ SWltCh{?S to wire 7, which is energized
etther upon the closing of switch g of relay G, and

which centrols the automatic progressive action of the

resistaiice controlling switches.

Fach car is provided with a storage battery ] which
may be connected to the train wires 1.and 2 by means
of the controliers K or K! and to a circuit containing
contacts contrelled by a relay L. The circuit con-
trolled by the relay L includes correspending coils o of
the relays ¥ and I these coils, when the relay L is
closed, being connected in series across the terminals
of the babmry Assummg that it is desired to make the
car or train travel in the forward direction, the controller
K is turned to the right until the contacts K2 engage
_ A ciy-
cult may now be traced from terminal I! of the battery
through contacts &3, &8, &% k* to wire 2, and the’]m..
through the coil { of lela . L to train wire 1, contacts
ke, k7 and k2 to terminal 12 oi the battery. Another rurr-
cuit extends from wire 2 to the coils a! of the relays F
and I, .in series, to wire, 1. The energization of the
relay L closes the contacts ! and completes the circuit

cluding a series of individual switches or contdcts T, | through the coils 2 at the samne time that the coils «
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are energized through the train wires.

- &} are so proportioned and wound that; in the cage as-
- #umed; the two coils on the relay F! substantially neu-

- eircuit to wires 4 and 6 through contacts f and f*.
energlzatmn of these two wires operates the reversing.

10
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tralize each other; while the action of the coils on the
relay F is cumulative. Consequently relay F! remains
open and relay F closes and, in closing, completes the
The

switch irr the proper direction for forward rotation of
the motor and completes the circuit of the motors be-
_tween,trolley and ground, the motors being connected
in series with each other and in series with all the re-
sistance. The control circuits and the motor circuits
may readily be traced as they are substantially iden-
tical with those in my prior rLpphc:a,tmn

It is evident that when train wires 1 and 2 are ener-

- gized, current flows through the coils [ and a® of all the

20

ccars of the train; each of the relays L completing the
local circuit from the local battery through the coils a
of the reversing relays F and F!. Thus the motors on

" all the cars will be connected properly to the line.
When it is desired to increase the speed of the mo-

" tors, the controller is moved to its second running posi-
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tion, namely, until the movable cotitacts K® engage
along line 2—2 with the fixed contacts K3. The bat-
tery circuits previously traced remain unchanged, but
a new. circuit is established from terminal 12 of battery
through contacts k%, k7, k5, k' to train wire 1, through
the aqtuatrrg coil of rela,y G to ground, and thence to

“contact kS eontact k%, contact k® and k* to terminal I'
~of the battery Contact ¢ is thereby closed :.-md cur-
rent flows from trolley through wire 7 to the actuating

coils of the resistance switches; the resistance being cut
atitomatically step-by-gtep, -until finally the bridging
switch B closes and forms a shunt connection about re-
sistance and series switches and causes these latter
switches to open. At this point the controller actuat-
ing system departs somewhat from the system of my
prior - application. The - operation of the bridging
switch B interrupts the circuit of the series and resist-

- wnce switches at interlock b° and’ prepares the way for
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~ to the full parallel condition.

the operation of the parallel switches as in the previous
system; but the series switch, in opening, permits cur-
rent to flow from wire 6 through interlocks s!, b2, actuat-
ing coils of pafallel switches P and P!, through' the
lowermost interlocks 1, 3, 4% and 17 of ‘the resistance
switches, and thenceto ground. The parallel switches,
in closing; break the circuit of the bridging switch in
the well-known manner and complete maintaining cir-
cuits for themselves' and for the resistance switches
which are automatically actuated as before.

tion the motors are made to operate in series with each
other and with alk resistaneein circuit; then by bridg-
ing the controller into its next pbaition the motor cir-
cuits may be progressively and automatlcally changed

If 1t is desired to run at
less than full parallel speed, the controller may be

kept in the second position.until the desired speed is
attained and then returnéd to the first pOBlthIl thereby
stopping the automatic progresslon of the switches at

~ the desired pomt

When it is deal_red to reverse the motors or run the
train in the opposite direction, the controller is moved

The coils ¢ and |

. Thus in
- moving the master controlles into its first running posi-

860,976

are again connected to the battery, but in reverte
order, namely, train wire 2 is now connected to termi-

nal I® and train wire 1 to terminal I' of the storage bat-

tery.. By this means the polarity of the coils a' of

the reversing relays is reversed and it is now the coils

70

on relay I which oppose each other and those upon

relay F! which assist each other. Thus wire 4 re-
mains desnergized and wire 5 beconies energized,
causing the reversing switch to be actuated to the
opposite position from that which it previously occu-
pied. The further operation of the rel%ys is the same
as previously described.

In Fig. 2 I have illustrated a somewhat different
system. "Instead of a single battery, a plurality of
batteries are employed, and the parallel relay is oper-
ated by connecting it to two of the batteries in series
with each other, whereas the reversing relays and the
acceleratmg relay operate when but a single battery
is connected to the train wires. Each car 1s provided
with an idependent battery Z, the sole purpose of
which is to energize the coils a of the reversing relays
when the relay L is actuated. The system 1s also
shown as adapted for operation in connection with a

. mgtor-controller actuating system having separate se-

ries and parallel control wires, 6* and 8 as in my prior

application. A separate parallel relay H is therefore
prwlded

- Assuming that the controller K is moved to the
rlght until the contacts K engage along line 1 1 of
the fixed contacts K%, g circuit may be traced from
terminal 1! of the battery I, through contacts 10, 16,

15, 9, to train wire 1, and thence to train wire 2

through the coils I of relay L and the coils a' of the
reversing relays and thence through contacts 12, 18,

17 and 11 to the opposite terminal I* of the battery I.

As beiore, the coills ¢ and @' on relay F' neutralize

| each other while the two coils on the relay F assist
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each other and close the contacts associated there-

with. In the second position of the controller a fur-
ther circuit may be traced from terminal I' of battery
I, through contacts 10, 16, 20, 16 and 13 to ground,

and from. ground through the actuating coils of 1'@13};5?
( and H to train wire 2 and thence through contacts

12, 18, 17 and 11 to terminal I® of battery I. The cur-
rent now flowing through the coil of relay H is insuffi-

cient to actuate the relay, but the relay G is actuated

and completes the accelerating circuit through wire 7
as before. In order to operate the parallel relay H the

~controller is moved to the third running position, the

circuit for relay G being momentarily broken and cur-
rent then flows from the terminal I! of the battery I
through contacts 10, 16, 20 and 14, through the bat-
tery Y to ground, and from ground through the coils

of relays G and H to train wire 2, contacts 12, 18, 17

and 11 back to terminal I? of the battery I. ' The re-
lays G and H are now being supplied with current at
the combined p{)tentlal of the batteries I and Y, and
both relays’ operate, cempletmg the parallel and re-
gistance controlling circuits in the usual manner.

- When it is desired to reverse the car or .train, the
controller is moved to the left and the dircction of

~current flow through the train wires is reversed,

thereby causing the two coils on the relay F! to assist

| _ _ each other and the coils on the relay F to oppose each
83 to the left and, in the first position, train wires 1 and 2 | other, relay F! being the one which will operate 1n
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this case.
few train wires, the polarity of which is changed in

860,076

order to bring abouf a change in the direction of rota-
tion of the‘motors, a positive control is obtained over
the motors of the qeveml cars c:f a train go t‘mb all the
niotors may operate in unison.

While I have. described the present invention as |

embodied in but two of its forms I do not desire to be

Iimited to the exact forms shown and described since,

in its broader aspects, many ‘changes in the construc-

tion and mode of operatwn other than those specific-

ally pointed out in.the specification, may be made

without departing from the spirit and scope of the
resent 1mmvention.

What I claim as new and desn*e to secure by Letters

Patent of the United Statea i8,~—

1. In a system of train contml, motors* or groups of
mortors, electromagnetically actuated switches for
trn::lling‘ the speed and direction of rotatlon of said motors

r groups of motors, local ¢ircuits for the actuating coils
of said switches, relays for controlling said local cimuits,

and means includi;lg two train. wires and a controller for .

operating said relnyn whereby the first mentloned switches
are actuated to vary the speed and direction of rutatmn of
said motors. ~

2. In a system of irai . eonfmkl, mﬂtﬁl‘ﬁ or groups of
motors, electromagnetically actuated switches for con-
trolling the speed and direction of rotation of said motors
or groups of motors, local circuits for the actusting coils
of said switches, relays for controlling said local cireuits,
and means including two train wires, a controller and an
independent source of current for operating said relays

whereby the first mentioned switches are actuated to vary

the speed and direction of rotation of said motors.

3. In a sgstem of {rein control, motors or groups of
motors upon a plurality of cars, separate motor con-
trollers for governing the direction of rotation and speed
of each of the motors or groups of motors, local actuating

~means for said controllers, local relays controliing the

operation of said actuating means, s master controiler,
and two train wires connecting said master controller to
said relays, the arrangement heing such that both traln
wires are energized durlng each cycle of operations the
polarity of the train mres determining the' direction of
rotation of the motors. S
4. In a system of train control motﬂrs oL groups of
motors upon a plurality of cars, separate motor con-
trollers for governing the direction csf rotation and the speed
of each of sald motors or groups of motors, local actusting
means for said controllers, relays for controlling the op-
eration of sald acinating means, an electric traln system

| comprising a plurality of wires for goveﬂrning sald relays,

con- |

It wm HGW be seen that hy mesns of o | apd means for changing the polarity of eertain af sald

wires to change the direction of rotation of the motors.

D. In a sysiem of control, a motor or group of motors, a
motor controlier imcluding means for determming the
direction of rotation of tha motor or moturs, actuating
means for said coutroller, a pluralify of relays including a
pair-of reversing relays for governing the operation of sald
controlier, said reversing relays each having two coila,
source ¢f current supply, and a master controller for con-
necting said relays to said source of current supply and
varying the polarity of one of the coils on each re-
versing relay relative to the other in order to vary the
direction of rotation of the motor or motors.

6. In a system of control, a IIlOtGI' or group of motors, a

8
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motor controller including means for determining the |

direction of rotation of the motor or motors, actuating

means for said controller, loeal cirenits for energizing said -

actuating means, a plurality of relays including a pair of

‘reversing relays for controlling said eircuits, said re-

versing relays each having two coils, a source of current

. suppiv, a circuit from said source of carrent supply for

energizing a corresponding coil on each reversing relay, a
switch In said latter cireuit, and a master controller \ar-
ranged and connected to close said switech and govern the
pﬂlauty of the remaining coils of the reversing relays.

7. In a system of train control, motors or groups of
motors upoh a plurality of cars, separate motor con-
trollerg including means for gcverning the direction of

. rotation and speed of each motor or group of motors,;

actua.tmu means for sald controliers, a plurality of relays
including a pair of reversing relays upon each of said
carg, each of sald reversing relays baving two coils, a
source of current supply upon each of said cars, and a
train bystem arranged to control said relays and to con-
nect one of the coils of each reversing relay to the local

source of current supply and to vary the polarity of the

colls of the reversing relays with respect to each other,
8. In a system of train’ control, motors or groups of

‘motors upon a plurality of cars, reversing controllery for

¢ach of said motors or groups of motors, controlling relays
inciuding reversing relays local to each of sald cars, said
reversing relays each having two coils, each of said cars
having a source of current supply and an electromagnetic-
ally actuated switch for connecting one coil” of each re-
versing relay thereto, a traln system including a train cir-

cult connected to the actuating means of each of sald

switches and to the remalning coils of sald relays, and
means for changing the polarity of said train circuit.

In witness whereof, I have hereunto set my hand this
13th day of November, 15035.

ERORGE H. HILL.

Witnesses : |
BeNJAMIN B, HuLy,
MARGARET I, WOOLLRY.
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