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UNITED STATES
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Specification of Letters Patent. '

Patented March 20, 19086.

Application filed August 20, 1904, Berial No. 221,475,

To all whom it may concerm:

Be 1t known that I, Georee H. HiLr, a
- citizen of the United States, residing at Schen-
ectady, in the county of Schenectady and
5 otate of New York, have invented certain
new and useful Improvements in Train-Con-
trol Systems, of which the following is a speeci-

fication. o _
The present invention relates to systems of
to control, and more particularly to systems
wherein 1t is desired to control the operation
of the motors of a car or train from any one

of several points upon the car or train.
In Patent No. 762,409, granted to me on
15 June 14, 1904, there is disclosed a system of
motor control applicable to a train of cars
having independent motors and motor-cir-
cuits, the control-current being in such case
obtalned from the source of supply for the
20 particular car upon which the master-con-
troller 1s located. The resistance adapted
for insertion in the motor-circuit is divided

into a number of sections each governed by a

switch or contact, and the arrangement of cir-
25 cults is such that when the master-controller
1s moved to 1ts second series or second paral-
lel position the resistance-governing contacts
~are operated 1n automatic succession subject
to the throttling effect of the.current in the
30 motor-circult of the particular car to cut out
the resistance-section. If during the pro-
gression of the resistance-contacts the motor-
current passes a predetermined safe maxi-
mum, the actuating-circuit for the contacts
35 1s opened, preventing any further elimination
of resistance until the motor-current drops
within safe bounds; but the resistance-con-
tacts which have been already closed are not
affected. 1f, however, there happens to be
40 no current flowing through the motor-circuit

and the control-circuit is energized, the en-

tire resistance will be cut out progressively,
exactly the same as if the motors were taking
their normal current. Such an arrangement
45 has been found to be objectionable under
some conditions of vperation. For example,

in a system in which the motors on each of the !

separate cars of a train are supplied with cur-

rent through collector-shoes on that car it is |

go evident that if after the resistance-contacts
on the several cars have been actuated in the
usual manner to cut out all resistance the
collector-shoe or trolley on anv one or more
of the cars breaks connection with the third

| proper order.

| rall or with the trolley-wire, as mav frequently g3

happen at cross-overs, or if the current to the
motors fails from any cause the resistance
may remain cut out, and when connection is
agaln made full line potential will be im-
pressed on the motors with no resistance in 6o
circult, rendering the equipment liable to se-
rious damage. A further instance in which
damage has resulted by reason of the resist-
ance-contacts being energized with no cur-
rent flowing through the motors is where a 65

‘train of cars is run from a siding or barn to

the third-rail or trolley tracks, current being

‘supplied by a cable hooked to the trollev or

collector-shoe of one car. 1t isseen that the
cable supplies current to the motors of one 70
car and to the control-circuits of all the cars,
and when the master-controller is turned to
start the motors on the car to which the ca-
ble 1s connected and to cause the automatic
progression of the resistance-contacts the re- 73
sistance will be cut out of the local motor-
circults of all the other cars of the train, so
that when their current-collecting devices
engage the trolley or third rail as the case
may be, the previously-inactive motors are 8o
at once subjected to full line potential.

One of the objects of the present invention
is to prevent the occurrence of damage in the
manner described by rendering the means
for cutting resistance out of a motor-circuit 8

1noperative except when the motor-circuit is

energized. - |
It happens at times in systems of train-
control that by reason of local short circuits
or other defects on an individual car of the go
train the return of the master-controller to.
1ts ofl position does not affect the control-cir-
cult of the defective car sufficiently to inter-
rupt the motor-circuit of that car and bring
all contacts to their off positions. This of g5

‘course places the train bevond the control of

the motorman and may cause a serious acci-
dent by reason of the failure of the train to
stop. . o

- A turther object of the present invention is
to lessen the danger of causing the motorman
to lose control by reason of local defects by
enabling the motorman to break the control-
circuits simultaneously at each car. '

In a system of the separately-actuated con- 10g
tact type interlocks must be provided to pre
vent the progression of the contacts in iir
It 1s usual to connect tc s

10T




o |

number of the main contacts auxiliary con-
tacts or switches, movable therewith and
through which the energizing-circuitsforsome
of the contacts pass. S
In one of its aspects the present invention

. centemplates a novel contactor construction

10

embodying in a single simple and compact
structure & main contact and interlocking

contacts. ~
Further objects

description thereof. - |

- The present invention isillustrated in the

" 20

23

' accompanying drawings, in which—-
15

_cordance with the

‘Figure 1 represents diagrammatically a
motor and control équipment arranged in ac-
1ce present invention and
adapted to form one unit of a train system.

Fig. 2 shows a train of two cars equipped 1n

accordance with the presentinvention. Kigs.
3, 4, and 5 are respectively front elevation,

~ side elevation, and plan of the cut-out switch.

Fig. 8 is a cross-section taken through a set ol

contacts on the cut-out switch. Figs. 7 and

8 are views. showing details of the cut-out

-gwiteh., Fig. 9 is & cross-section of my 1m-
~ proved main and interlocking contact device;
and Fig. 10 is a front elevation thereof, show--

- ing.the interlocking contacts.

3° e _ charaet
~ * throughout the drawings and speciiication to

 Similar reference charaeters will be used

~indicete like parts.

the two motors of & car e%uipment. C indi-
35

. T}' 'T’,’;.'

Ry,'contrtﬁling resistances R® to R8;a contact:

cates a motor-controller of-the séparately-ac-
e, including line-contacts
+ registance-contacts R’ to

tuated contact ¢
3 and '’

'8, which connects the motors in series; con-
n

tacts P and P/, which make the parallel con-

nections for the motors; contact B, which-

- gerves to complete a bridge connection about
the series contact and the resistances before

45

~ the series contact is broken in changing from

series to parallel,” and the throttling and

" ehecking relay O, which limits the rate of au-

. tomatic progression of ‘the resistance-con-

.SO‘

tacts. RS is the reversing-switch for de-

termining the direction in which current |
passes through the motor-armatures. K K"

are master-controllers at opposite ends of the

car, the controller K being shown in devel-

oped form. T is the trolley or other source

~ of current-supply. X and X’ are switches

55

‘arranged in the control and main circuits. 1,

2, 3, 4, and 5 are train-control wires connect-

- ing the mastér-controllers in parallel to the

. local control-circuits of $he several cars of |
" the train, these wires having suitable coup-
lings f at their respective ends, whereby con-
nection between cars is made. The parts

6o

 and arrangement of parts just described may

have any desired or usual form, since they
‘themselves form no part of the present in- |

of the present invention
- will appear in connection with the following |

Referring to Fig. 1, M’ and M? represent |

—
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vention except as will be hereinafter pointed 65

-out. S .
 One of the features of the present invention
resides in the relay Q, which'is controlled by

current in the motor-circuit and which in. -

turn controls the actuating and maintaining

circuits of the resistance - controlling con-

tacts, the arrangement being such that when
no current flows in the motor-circuit the re- -
“sistance-controlling circuits are interrupted

at their relay; but when the motor-circuit 1s
energized current will flow through the coil
of the relay, causing it to complete the actu-
ating and maintaining circuits of the resist-

ance-contacts. It is thought that the oper-

ation of this relay will be more fully under-

stood in connection with a description of the
_entire system as outlined above.
Assuming that the main switch X’ and the

switch X adjacent controller X are closed
and that the controller K is moved so as to
bring its contacts into engagement with the

row of fixed contacts 12 to 5* along the dotted

line @ @, current will flow from T through

70

75

80

85

switches X’ X, blow-out coil £, fixed contact

3b and the movable contacts of the controller
to contacts 3¢and 2P, and from thence through -

the movable contacts of the controller-to con-
tacts 22 and 4*. From contact 4* a circuit
may be traced through train-wire 4, wire 40,
and cut-out switch U; to be hereinafter de-
seribed, to coil w of the reversing-switch, and
if the reversing-switch is in a position other
than its forward

position current will. pass

Qo

95

from the magnet w, through finger w*, finger

w3, upper contact of interlock #’, to ground.

Electromagnet w is thereupon energized,
throwing t%l

whereupon the exciting-circuit of the magnet
is broken at finger w? and a new circuit 1s es-
tablished through finger<w* and the actuating-

coils of contacts T, T2, T% and T*, to ground,
“thereby closing contacts T/ to T*. A second
circuit may be traced from contact 2% of the
| master-controller through train-wire 2, wire

20, the cut-out switch U, the uplper contact
of interlock p’, the actuating-coil of contact
S, lower contacts of interlock #, which are

now. closed, through contacts 6%, upper con- .

100

e switch to the position shown,

IOS. |

110

tacts of interlock 7/, upper contacts of inter- .

lock 72, upper contacts of interlock 7°, upper
contacts of interlock r, to ground, thereby
energizing coil of contact. S and completing
the motor-circuit -as follows: from -trolley
T, through switch X', contacts T’ -and 1%,

contact T¢, throttling-coil o of relay O, con-
‘tact v of the reversing-switch, armature of

motor M/, contact v’ of the reversing-switch,
field of motor M’, resistance-sections R¢ R°
RP Re ‘contact S, resistance-sections R& R
Re, contact T4, contact »* and v* of the re-
versing-switch, armature of motor M? con-

‘tact v* of the reversing-switch, field of motor

M? to ground. The motors are therefore

1135
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connected across the line 1 series and 1n se-
ries with all vesistance.

Upon moving the controller to its second
position-=namely, to that in which line o b
coineides with the line of {ixed contacts—a
further circuit is completed through contact
12 train-wire 1, wire 10, cut-out switch U to
the contacts controlled by the relay O,
thence through checking-coil o/, the lower
contact of interlock s, the upper contact of

interlock 7°, contact ¢, actuating-coil of con-

tact »’, upper contacts of interlocks »* 7 r*, to
From the civeuit connections above
traced it will be apparent that if no current
is flowing through the motor-circuit and the

control - circuits are energized from a sepa- .

rate source of current-supply main contacts
T to T* and contact S will be closed and that
if relav Q were not interposed the resistance-

sections would be automatically and progress-
ively cut out of circuit in the manner de-

scribed in myv patent above referred to. 'The
energizing-circuit for the resistance-contacts,
however, passes through contact gof the relay
(Q, so that it is impossible to operate the re-
sistance-controlling contacts unless the con-
tact ¢ is closed.. As illustrated in the draw-
ings, the actuating-coil of relay (} 1s connect-
ed to the motor-circuit at a point between the

line-contacts TV and T? and to the ground.
As soon, therefore, as line-contacts T” and 1%

are closed current is free to flow from trolley

through the line-contacts directly to the coil

35

of relavy Q to the ground, energizing the coil
and closing contact g; but if the trollev on
the car in question is receiving no current the
relay will not be energized, and therefore the

- energizing-circuit for the resistance-contacts

40

45

§0
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- econtact R’. upper contacts of interlocks.

will remain broken, thereby preventing the
cutting out of resistance from the motor-cir-
cuit witen the motor-circuit is inactive. The

further operation of the system on any car on

which the trollev is energized is as follows:

The completion of the circuit last traced

throuch the actuating-coil of the contact
R’ causes this contact to be actuated, cut-
ting out resistance-section R*.  The current
in passing through coil o’ energizes it and
breaks the actuating - circuit. of the coil,
which operates contact R’. A second cir-
cuit has, however, been established before
the complete closing of contact R'—namely,
the cireuit passing through the actuating-

coil of contact S is broken at the upper con-
tact of interlock 7 and is reéstablished |

through the lower contacts.of this same inter-
lock, contaet ¢, through the actuating-cotl of

rt 4 to ground.  This latter circuit is the

maintaining-circuit for contact R’ and also
for the remaining 1¢s1si3nce-contacts.

impossible to actuate the resistance-contacts

3

" cuit, but it is also impossible to maintain n

closed position the resistance-contacts which -

have been previously operated, thereby pro-
viding an effective safeguard against cutting
out any or all resistance from the motor-cir-
cuit except when the motors are actually be-
ing accelerated. |

~ The relay O is actuated with each of the
resistance-controlling contacts and in case
the current in the motor-circuit rises above a
predetermined maximum is maintained 1n 1ts
open-circuit position until the current drops
to its normal value, as explained 1n my prior
application, Serial No. 175,176, filed-Septem-
ber 30, 1903. When relay O again closes,
a cireutt is established as before through the

Jower contact of interlock s; but now instead

of passing through the upper contact of inter-
lock r1° the current passes through the lower
contact of the interlock, then through the up-
per contact of interlock 2%, actuating-coil of
contact R? actuating-coil of contact R®, up-
per contacts of interlocks 7* 7#, to ground.
Contacts R? and R?® are thus closed, cutting
out additional resistance-sections R* and Re.
As in the case of contact R’ closing of con-
tact R? breaks the actuating-circuit at the
upper contacts of interlock 7** and estabhshes
a maintaining-circuit at the lower contact of
interlock 7%, this being the maintaining-cir-
cuit for contact R/, which now mstead of pass-
ing through interfocks to the ground passes
through actuating-coil of contact R? actuat-
ing-co:l of contact R, upper contact or inter-
lock 7%, upper contact of interlock r*, to
oround, thereby maintaining contacts R’
and R® closed. In this same manner (sub-
ject to the checking action of coil o’ and the
throttling action of coil 0) resistance-sections
Re and Rf and RY and R# are progressively
cut out.

It will be seen that when the contact R* is
closed an actuating-circuit similar to the ac-
tuating-circuits for the resistance-contacts 1s
established at the lower contacts of interlock
% through interiock b?% actuating-eoil of
contact B, interlock p? to ground, thereby
closing contact B. As we have seen, the en-
ergizing-circuit for the series contact S and
the . maintaining - circuit for the resistance-
contacts passes through interlock 6%, and
therefore upon the closing of contact B the
coils of the series and resistance-contacts will
be deénergized, permitting these contacts to
open. The prior closing of contact B has,

however, established a complete circuit be-

tween the motors and around the resistance-
sections, so that the motor-current is not in-
terrupted nor is the resistance reinserted dur-

ing this operation.
‘_ This |
cirruit, it will be seen, alsu passes through |
contacts g of relav Q, so that not only 1s 1t

Upon moving the controller to its third po-
sition-——namely, that in which the hine ¢ ¢ reg-
isters with the line of fixed contacts—a fur-
ther eircuit mavy be traced through contact 3*

65 when no current is flowing in the motor-cir- | to train-wire 3, wire 30, cut-out switch U, up-

70

75

30
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100G

10§

1IO

115

120

125

130




10

20

4L

per contacts of interlock s, actuating-coil of
contact P’, actuating-coil of contact P, con-

tact b3, upper contacts of interlocks ' 72 7% 74,

to gronnd. Centacts P and P’ are therefore

closed, connecting the motors in parallel.

" The closing of contact p’ breaks the circuit of
the bridging-coil at contact p?, thereby caus-

ing contact B -to open and removing the
bridge about the resistance. The opening of
contact B breaks the actuating-circuit for the
parallel contacts at b°; but previously—
namely, upon the closing of contact B—a

shunt is established about.the contact 6° by
means of the auxiliary contact p. ~The mo-

tor-circuit when the controller is in its third
Fosition is as follows: trolley T, switch X/,
i

ne-contacts T and T?, contact 1%, throttie-

coil 0, contact v of reversing-switch, armature
of motor M/, contact v/, field of motor M/, re-
sistance-sections R4 to R2, contact F’; to
oround. A furthercircuit is established from

- contacts TV and T? to contact P, resistance-

30

sections R¢€ to Re, contact T*, reverser-con-

‘tacts v and v, armature of motor M? con-

tact v, field of motor M?, to ground. =
On moving controller K to its final posi-

tion—namely, that in which the line d d coin-

cides with the line of fixed contacts—the ac-

tuating-circuit for the resistance-contacts will
again be established at contact 1* and auto-

- ‘matic .progression of the resistance-contacts

4

takes place as before, contact R’ being closed

first and then contacts R* and R? R?and R,
Rt and R, as before, until finally the motors

remain connected in parallel with no resist-
ance in circuit. During this latter progres-
sion of the resistance-contacts the circuits, £s

before, pass through the contact ¢ of the re-

- lay Q, which must be energized before the re-

40

45

sistance-contacts.can be closed or held closed.
- For reverse.-movements of the car or train

the controller is provided with but two run-

ning positions ¢’ and b’. In order to reverse,

the controller is first moved so that the line

a’ & coincides with the fixed contacts. - In-

" stead of contact 42 being energized as before

50

~ through the armature of the motors.. Other-
‘wise the circuits in the first and also in the

55

60

contact 5® will be first energized, and a circuit
will pass from this contact to train-wire 5,
wire 50, to cut-out switch U, to magnet w’ of
the reversing-switch, throwing the reversing-
switch in the opposite direction and revers-
ing the direction in which the current passes

second running position for reversé move-

‘ment are-the same as the corresponding eir--
euits during the forward movement o
“train, T

Another feature of the ]ijr_es‘em_; invention
resides in the cut-out U, which is artanged

between the motor-controller and reversing-.

switch and the train-wires. This switch con-
sists of a cylinder provided with a series of
fixed contacts u, adapted to engage with cor-

i 65 responding members of two series of fixed | said cap,

the

815,806 -

| contacts « w2 ~ The parts are so arranged

that when the contacts v are 1n engagement

with the contacts v’ and «?, as illustrated 1n

TFig. 1, the controller connections between
‘the train-wires and the controllers C and RS

7°

are completed ; but upon moving the cylinder
through a predetermined angle the contacts

are disengaged from each other and the local
control-circuits are disconnected from the
train -wires and the master -controller. A
spring 16 is Inced under tension when the

| cut-out cylinder is in the position illustrated ;.

but the cylinder is held against 'mtati(:}ll""bj;_

means of a stop U’, which engages an arm U’,
projecting from the cylinder-shaft. This

stop forms part of or is actuated by the core

of an electromagnet U?, which when energized
releases the .cylinder and permits the spring

16 to retura it to its off position. In order

that the cut-out switches of all the cars may
be actuated simultaneously, I have provided
an additional train-wire.6, which is connected
to the upper contactu’ of the cut-out switch

by means of the wire 66. The corresponding

contact u’ is connected to one terminal of the
coil of the electromagnet U3, the other ter-

' minal of which is grounded.. -

¢ It is spparent that when wire 6 1s energized,
whether intentionally or by reason of the
grounding of the ¢ontrol-wires or from other
cause, the electromagnet U? will be ener-

gized, causing the several cut-out switches to
be thrown end isolating the control-circuits
of each car. Manually-operated switches U*-

are placed nesr the master-controllers and

75

3¢

90

95

I0C

_serve to connect the train-wire to the'trolley.

The motorman meay ab ony "time, therefore, _'
cut out the control-cireuits of all the cars of

the train by simply closing the local switch
U4 Any suitable means may be provided
for returning the switches to their operative

positions, or they may be returned manually.

A preferred form of cut-out switch U 1s
illustrated in detail in Figs. 3 tc 8. .It con-
sists of a.slab of insulation 11, having secured

105

110

thereto end plates 12 and 13, whica form

bearings for the shaft 14 of cylinder 15. On
‘the cyhnder 15 are mounted the contacts u,
| which are adapted to engage with the fixed

contacts ¢’ and «? and m order to provide

! suitable insulation between the series of con-

tacts the cylinder 15 may be made of insu-
lating material within which the contacts v

are embedded.. Suitable insulation is pro-
vided tor the fixed contacts by mounting
wt and ¥® are termi-

them upon the slab 11.
nals for receiving, respectively, the end. of

- wires 10, 20, 30, 40, 50, and 60 and the con-
nections to the local control-circuits and the

tripping-magnet. The parts are illustrated

housed in a cap 17, fastened to or forming
part of the shaft 14, is secured at one end to
as shown in dotted lines at 18 in Fig.

11§
120

125

‘in their off position-in Figs. 3 to 7, namely,
| with the -contacts broken. A spring 16,

130
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- until the catch 23 drops behind the shoulder |

15

. 20

25

815,826

4, and at its other end enga
12 at 19. When the cy
from its off position,
under tension,

inder is turned
the spring 16 is placed
and when free to do so returns

the cylinder to the off position. Secured to
1s'an arm 21, having
‘& shoulder 22 near its outer end, said shoul-

the upper end of shaft 14
der extending
such position that when the arm 21 is turned

22 the switch is inits circuit-closing position
and is so- held ‘agdinst the tension of the

spring by means of the catch. The electro-

Inagnet 24, whose circuit is closed through
the upper set of contacts, is mounted within

a suitable bracket 25 adjacent the catch 23 |
‘and has a pin 26 extending from its core 27

through an elongated slot 28 1n the catch.
Upon energizing the coil of magnet 24 the
catch is tripped, releasing the cylinder and
permitting the spring to throw it quickly to
1ts off position, Interrupting the control-cir-
cuits and the tripping-magnet circuit. A
spring 29 surrounds the core of the magnet,
preventing the catch from being jarred out of
posttion. A thumb-lever 31 on the arm 21
enables the operator to return the cut-out

- cylinder to its operative position after it has

30

35

40

‘an-arm 32, whereby
ually in order to cut

‘the actuating -

been tripped. The catch 23 is provided with
1t may be tripped man-
out a single car without
atfecting the others. L |
~ In Figs: 9 and 10 T have shown in detail a
main contact and its interlocks, the particu-

lar contact represented being the’ bridging |
’é nave seen, the circuit of
coll of the series contact is.

contact B.  As we have

broken at b when the bridging contact is
closed. Since the object of the bridging con-

tact is to prevent the interruption of the mo- |

tor-circuits during the change in the motor
connections from series to parallel,.it is im-

- .perative that the series contact be not opened

- only operate to _
closed position. Furthermore, the main-

55

until the bridging contact has been fully

closed. . Also the actuating - circuit of con-
tact B is broken at b* when the contact is

closed, and it is necessary that the actuating- |

circuit of the bridging contact: shall not be
broken before contact is completed 1n order
that the weaker maintaining - current need

maintain the contact in’ its

fore the.actuating-circuit is broken at % |

- The mechanism illustrated provides in a sim-

bc

65

ple and compact construction, easily in-
spected and repaired, means for accomplish-
ing the above results. This same constrye-
tion serves equally well for the other main
contacts having interlocking contacts sub-
Ject to such changes as will be obvious from
the diagrammatic contact arrangements

shown in Fig. 1. - 1 is the coil of the electro-

magnet, suitably supported within a frame 2

es with end plate |

_ |- 0%, and b*,
radially along the arm. A
catch 23 is pivoted.upon the end plate 12 in |

| the core 3

surrounds the shaft

-mally holding them a

-May require.

1 and the series
‘The circuit

the opening of contacts b* and b

-

D,
and provided with a core 3.
ber 4 of the contact B is mounted upon an in-
sulating-support 5, secured to the frame at
one side of the electromagnet. On the oppo-
site side of the magnet and mounted on a
similar support 6 are the fixed contacts
_ projecting laterally from the
port. . The movable
18 carried by _
at 8 and supported at its other end

by a curved leaf-spring 9. As the core
| moves upwardly

IPW: or downwardly contact B is
respectively closed or opened. “The movable

‘contact members 510, p2o p3o and 0*° consist
ood conducting

of disks of copper or other

The fixed mem-

bf:' sz |

! su% :
member 41 of contact B
one end of an arm 7, pivoted to

75
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material provided with hubs of insulating

material molded thereon.

These disks are

assembled upon a rod 10, which passes
loosely through the hubs of the disks. " Col-

lars 11, 12, 13, and 14 on this shaft serve as

stops for imiting the movement of the disks
' A coiled spring 15

aWay from each other.

. 10 and. bears against the
hub of disks #° and b*® res
ainst the stops 11 and
12, but permitting t]

eachotherand enabling them to moveslightly

pectively, nor-

em to move toward

90

out of parallelism to each other, as occasion |

The lower end of rod or shaft
10 1s secured to one end of a lever 17, pivoted

at 18 by means of a double hinge-joint, and

‘the other end thereof passes through a guide-

bearing in a bracket 23. A second lever 19,
ivotaily secured to the core 3 at 8 and to the
ame 2 at 20, is provided with a hook 21, en-

95

100

gaging with a pin carried by lever 17. - Con-

sequently the movements of the core are
transmitted. to shaft 10, but reversed in di-
rection. In'the positions of the parts illus-
trated the contact B is closed, and similarly

contact &’ in the maintainine-circuit of co1l 1
~ o

105

and contact % in the actuating-circuit of the

parallel contacts are also closed, while con-
tacts 6 and b*in the actuating-circuits of coil
coil, respectively, are open.
of the series coil, and which is
broken at contacts 5, operates on.full poten-
tial, and in order to disrupt any arcs which

blow-out ‘coll adjacent thereto and provide
deflecting-plates 322, whereby any incipient

~arc 1s blown outwardly and away from adja-
cent contactors. | '

The operation of the switch is as follows:
Assume contact B open and contacts b® and
b* closed. _ )
passing through contact b2

! energizes this co’l
and causes the core 3 to be

drawn up.

the core reaches the limit of its movement,
due to the manner in which arm 7 is support-
ed. Also, by reason of the springs 15 and 16,

i 1s delayed
unt:] contact B is closed -and until the con-

tacts b" and b* are likewise closed; but the

110

‘may be formed at these contacts I arrange o

T15-

120

The actuating - circuit of coil. 1 -

Con-
| tact Bis thereby closed, but somewhat before

Iz5 .
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final movement of the core brings the collars
12 and 14 into engagement with disks 0*° and-

1% and moves them away from their respec-

IO

15

tive fixed contacts, at the same time com-
pressing the springs 15 and 16, as illustrated.

This operation permits the actuating-circuit

of contact B to rema’n effective until after
contact B is completely made and the main-

taining-circuit therefor established through

contact §’. Furthermore, the circuit of the
series co’ls is not broken at b* unt:] after con-

tact B is closed. Upon deénergizing coil 1,

by reason of energizing the parallel contacts,

y

and thereby breaking the maintaining-cir-
cuit of coil 1, breaking of contact at b® is simi- |
farly delaved until contact B is fully opened, !
viving suflicient time for the parallel con-
{aets 1o become closed and establish ther

maintaining-circuit before the actuating-cir-

20 §c-ui1: therefor is broken at 63.
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ments of the several fesatures of my invention
in detail in order to clearly explain the prin-
ciples and modes of operation of the various
features, I do not desire to limit the present

invention to the particular details illustrated

further than is indicated in the a _pendedi

claiins, for in the broader aspects the pres-

‘ent invention may be embodied in various
30 forms.. ; R

. What I cl*aim‘;gsfn;éw, am_i desire to s'_écu'fe
by ' etters Patent of the United States, is—

"1. In asystem of train control, a train wire"

or wires, a control-circuit on each of a plural-

ity of cars normally connected to sald train:

wire or wires, and means controlled from a
snele point upon the train for simultane-
ously breaking the connection between said
train wire or w.res and said cirewits.
9. Tn a system of train control, a train wire

or wires, a control-circuit on each of a plural-

ity of cars, a master-controller for energizing

said train wire or wires and said circuits, and -

means for simultaneously interrupting the

connections between said train wire or wires

and sald circuits. . P
3. In asystem of train control, a train wire
or wires, a control-circuit on eachof a plural-
ity of cars, a master-controller for connect-
ing said train wire or wires and said c.reuits

to o source of current-supply, and means con-

trolled from a single point on the train for si-
rultaneously interrupting the connections
hetween said train wire or wires and said cir-

4. TIn asystem of train' control, a train wire
of wires, a control-circuit on each of a plural-
ity of cars normally connected to said train-
wire, a master-controller for energizing sad
train wire or wires and said circuits, and
moeans controlled from a single point on the
train for disconnecting said eircuits from sa:d
train wire or wires. N o

5. In a system of motor control, & plural- |

-

While I have described speciﬁprembodi'- |
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motors, ‘a master-controller, electrical con-

nections between said master-controller and

each of said control-circuits, and means in-
dependent of the master-controller for simul-
taneously interrupting the connect.ons be-
tween sa-d master-controller and sa:d control-
circuits. - : -
6. In a system of train control, a train wire
or wires, a control-circuit on each of a plural-
ity of cars, a master-controller, a switch be-
tween each control-circuit and said train wire
or wires, and means for simultaneously open-
ing all of said switches. - o
7. Ina'systemof train control, a train wire
or wires, a control-creuit upon each of a plu-
rality of cars, a master-controller, au electro-
magnetic switch between each of sald con-

‘trol-circuits and said train wire or wires, and
means located at a single point on the train
for energizing sald switches. R |

8. In a system of train control, a train wire

‘or wires, a control-c:rcuit upon each of a plu-

rality of cars and connected to sa’d train wire

or wires, a master-controller for energizing-

and deénergizing sa’'d train wire or w.res and

said control-circuits, and additional means

for simultaneously deénerg'zing sad control-
circutts. -~ - :
~ 9. In a system of train control, a train wire

or w.res, a control-circuit upon each of a plu-

rality of cars and connected to said wire or

‘wires, a master-controller for energ:zing and
deénerg zing sa‘d control-circuits, and add:-

tional means controlled from a single point
to the train for detnergizing said confrol-cir-
cuits. | - -' '

10. In a system of control, a plurality of
motors or groups of motors, motor-control-
ling devices for each of said motors or groups
of motors, a master conirolling device, and

means for rendering said master .controlling
device inoperative as.to said motor-control-
ling devices whenever the corresponding mo-

tors or groups of motors are deénergized. -
11. In a system of control, a plurality of
motors or groups of motors, independent cir-
cuits for said motors, local controlling de-
vices for said motors or groups of motors, a
source of current-supply, & master-controller
for connecting said controlling devices to
said source of current-supply, and means for
rendering said -controlling devices imopera-
tive whenever the corresponding motor-cir-

‘cuits are deénergized.

12. In asystem of motor control, a plural-
ity of motors or groups of motors and cir-

ity of motors or groups of iotors, & control- 63
“circuit for each of said motors, or groups of
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cuits therefor, a speed-corttrolling device for

oy
+

master - controller, controlling - ¢ircuits for

said specd-controlling devices connected in

parallel to said master-controller, and means
for rendering said controlling-circuits mop- .

e

‘each of said motors or groups of motors, a -

125
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circuit is interrupted. -
13, In a system of motor control, a source

erative whenever the corresponding motor-

of current-supply, a motor-circuit connected
thereto, a speed-controlling device for said

motor, a control-circuit for said speed-con-
trolling device, and means for rendering said

control - circuit inoperative whenever said |

motor-circuit is deénergized. _
14. In a system of motor control, a plural-

- ity of motors or groups of motors, separate

15

~speed-controlling devices therefor, separate

control-circuits for said speed-controlling de-

vices, & master-controller, -and means for in-.

terrupting said control-circuits whenever the

- corresponding motor-circuits are interrupted.

- Inotors or groups of motors, a speed-control-
ling device for each motor or

20

| s

‘trolling devices,

15. In a system of control, a plurality of

[ group of mo-
tors, actuating - circuits for said speed - con-

a source . of current-s?ply, a
master-controller for connecting sai

- tors or groups of motors are deénergized.

35

40

taiming-circuits to said source of
ply, and means for mterrull:l).tmg said main-
e

- MO 0TS
ling device for each motor or group of motors,
actuating and maintaining circuits for said.
speed - controlling devices, a _source of cur-

- motors
50
- - of motors, normally

16. In a system of control, a plurality of

‘motors or groups of motors, a speed-control-
~ lIing device for each motor
30

irolling devices, a source. of current-supply, a
master-coniroller for connecting said' main-
current-sup-

taining-circuils whenever the corresponding

motors or groups of motors are deénergized.

17. In a system of control, a-plurality of

or groups of motors, a speed-control-

rent-supply, a master-controller for connect-

ing saild actuating and maintaining circuits
to sald source of current-supply, and means

for interrupting said actuating and main-

‘taining circuits whenever the corresponding

motors or groups of motors are deénergized.
18. In a _
or groups of motors, speed-conirol-

ling devices for each of said motors or groups

- saxd speed-controlling devices, actuating-cir-

95
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closed by current

cuits for said switches, s master-controller

for connecting said actuating-circuits to &
‘source of current - supply, and a switch in

each of said actu&un%;circuits arranged to be
In'tlie corresponding motor

or group of motors. e .

~ 19. In a system of ¢ontrol, a plurality o

motors or groups of motors, speed-control-
ling devices for each of said motors OF groups

~ of motors, normallﬁ_ open switches governing |

said ‘speed-control

=

-

actu-
ating-circuits to said source of current-sup- r
piy, and means for mterrupting said actuat-
ng-circuits whenever the cerrésponding mo-

system of control, a plurality of

open switches governing

4

T

' with a series of contacts
-Tresistance-sections

circuits for said switches, a master-controller
for connecting said maintaining-circuits to g
source of current-supply, and a switch in
each of said actuating=-circuits arranged 1o be

closed by current in the corresponding motor

or group of motors.
. 20. In a system of motor control, a plural-
1ty of motors or groups of motors, and cir-

cults therefor, a resistance for one of said mo-

tors or groups of ‘motors, a controlling-cir-
cuit for said resistance, and means for ren-
dering said controlling-ecircuit Inoperative
whenever the corresponding motor-circuit is

-Interrupted. -

- 21. In a system of motor control, a source
of current-supply, a motor-circuit connected
thereto, a resistance for said motor, a control-
circuit for said resistance, and means for ren-

dering said control-circuit inoperative when-

ever said motor-circuit is deénergized.

- 22.; In a system of motor control, a plural-
;iwfof ‘motors or groups of motors, separate
resistances therefor, separate control-circuits

for eliminating said resistance from the re-
spective motor-circuits, a master-controller,
and ‘means for interrupting the control-cir-

cuits when the corresponding motor-circuits
are interrupted. | L
device for or group of me- |
tors, maintaining-circuits for said speed-con-

23. In a system of motor control, a‘plﬁral-
ity of motors or groups of motors, & resist-

7z
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ance for each motor or groups of motors, a.

control-circuit for each of said resistances,
separate circuit connections between the

source of current-supply and each motor-or

95

groups of motors, and means for interrupting -

the said control-circuits when the correspond-
Ing circuit connections to ‘the source of cur-
rent-supply are interrupted. o

ICO

24. In a system of motor control, a motor-

circuit, a source of current-supply, a resist-
ance for said motor-circuit, a control-circuit
for said resistance, and means for rendering
said control-circuit inoperative whenever the
current in the motor-circuit is interrupted.

25.. In a system of motor control, a plural--
1ty of motors or groups of motors, a separate

connection to the source of current-supply
for each motor or groups of motors, resist-
ances for said motors, independent control-
circuits for each of said resistances, a master-

controller for controlling the supply of cur-

rent to said tontrol-circuits, and means oper-
ative upon the interruption of current to any
one of said motors or groups of motors for

105
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[I§

rendering the corresponding control - circuit -

moperative. _ . |
-26. In a system of motor control, a motor-
cIrcuit, a series of resistance-sections together

| in and eliminating them
from the motor-circuit, a control-circuit in-
means for causing automatic progres-

n
L]

cludin.§
.. daviceg,_ ‘mmntalin.ing- | sion of said resistance-governing contacts,

for introducing the

120
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and means for rendering said controlscircuits | for limiting the movement of the disks away 65

inoperative when no current is flowing in the
motor-circuit. - L
27. In a system of motor control, a motor-
circuit, a resistance, a control-circuit for cut-
ting said resistance out of the motor-circuit,

a source of current-supply, and means for 1~
terrupting the control-circuit when said.

source of current-supply is deénergized.
- 28. In a system of motor control, a motor

- or groups of. motors on each of a plurality of

cars, resistances for each motor or groups of

motors, a motor-controller on each car imclud-

30

35 -

4c

535

60

ing controlling-circuits for connecting the |

motors of that car to the corresponding cur-
rent -collecting device and for varying the
amount of resistance in the motor-circuit, a
normally open switch in.each resistance-con-
trolling circuit for rendering it inoperative,
and means controlled by the respective mo-
tor-currents for closing said switches.

29. In a system of train control, a motor or |
‘groups of motors on each of a plurality ot

cars, resistances for said motors, local con-

trol-circuits on each car including circuits for

connecting the motor or motors of each car

‘to the corresponding current-collecting de-
vice and control-circuits for said resistances,

train-lines connecting the several control-cir-

cuits, s master-controller for controlling the

supply of current to said - train-lines, and
means controlled by the motor-currents for
rendering corresponding resistance -control
circults operative. | -

30. An electromagnetic switch, comprising
an electromagnet, fixed contact members ar-
ranged on opposite sides and between the

‘ends thereof, cooperating movable contact
members, and operative connections between |
said movable contact members and the core

of the electromagnet, one of said connections

including a resilient section, whereby the-
opening of one of said contacts is delayed.
"~ 31. An electromagnetic switch comprising
an electromagnet, fixed contacts arranged on

opposite sides and between the ends thereof,
cooperating movable contact members on

one side of the electromagnet arranged i

pairs, and operative connections between
said movable contact members-and the core
of the electromagnet including resilient spac-

ing devices within each pair.of movable con-

tact members. |

32. A contact member coinprising & rod, a
plurality of contacts arranged in pairs loosely
mounted thereon, and insulated therefrom,
stops for limiting the separating movement

of the contacts of each pair, and a spring be-
pair for holding |.

tween the contacts of each

them against said stops.

pair of metallic disks provided with hubs of
insulating material, said rod passing loosely

from each other, and a spring between the

“hubs of the disks, whereby the disks are nor-

mally held in parallelism against sald stops

but are enabled to move out of parallelism -
“and toward each other. '- |

~ 34. An electromagnetic switch. comprising

contact members, a movable contact member
carried by the core of the electromagnet, a

rod upon which are yieldingly mounted a se-
Ties of contacts arranged 1n pairs and adapted

to cotperate with said fixed auxiliary contact
members, & pivotally-supported lever con-
nected to the core of the electromagnet, and
an operative connection between saud lever

and said rod. - -

35.- An electromagnetic switch comprising

an electromagnet, a main contact member
operatively connected to the core thereof, an
auxiliary contact member comprising .a rod,

a plurality of contacts arranged in. pairs
loosely mounted thereon and msulated there-
from, together with means for yieldingly po-
sitioning the contacts upon said rod, an oper-

“ative connection between said rod and the

core of the electromagnet, and fixed main
and auxiliary contact members. .
36. An electromagnetic switch comprising

an electromagnet, a main contact member

operatively connected therewith, an ‘auxil-
iary contact member comprising a rod, a plu-
rality of contacts yieldingly mounted thereon
and 1nsulated therefrom, a lever pivoted to
said electromagnet, an operative connection

between said lever and said rod; and fixed
main and auxiliary contact members.

37. An electromagnetic switch, comprising
an electromagnet, a movable maimn contact
yieldingly supported and pivoted to said elec-

tromagnet, an. auxiliary movable contact

member comprising a rod, a serles of contacts
yieldingly mounted thereon and msulated
therefrom, a pivoted lever pivotally connect-
ed to said electromagnet, an operaiive con-

nection between said lever and said rod, and

fixed main and movable contact members,
38. An electromagnetic switch comprising
an electromagnet, a movable mam contact

‘member oper_a,tively related thereto, a- mov-

able auxiliary contact member comprising a
rod; a series of contacts yieldingly mounted
thereon and insulated therefrom, an opera-
tive connection between said rod and said

electromagnet, and fixed main and auxiliary
contact members, the arrangement of the
parts being such that the opening of some of

auxiliary contacts is delayed until after the
main contact has been opened.

| '39. An electromagnetic switch conmprising
33. A contact member coniprising a rod, a { an electromagnet, a’ movable mam contact
| member operatively related thereto, an aux-

iliary movable contact member comprising a

through the hub of the disks, stops on the rod | rod, & series of .contacts yieldingly mounted

7€

an electromagnet, fixed main and auxiliary -
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thereon and insulated therefrom, an opera-| In witness whereof I have hereunto set my
- tive connec(tiigi b(ftween s&jd rodland electro- | hand this 19th day of August, 1904, .-~ -
magnet, and tixed main and auxiliary contact | . o ot e o
| megﬁaers,‘ the arrangement of pagir:s being| GEORGE 5. HILL'_
5 such that certain of said auxﬂiary contacts | - Witnesses: T
- are closed previously to the opening of cer- | - BENyaAMIN B. Huwi,
- tainother contacts. - . . | .- HreLeN ORFoORD.
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