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1o dll whom 1t may concern: :

statrt the i‘eti;lIﬁ tﬁp, he '.might' succeed in a, -

Be it known that I, Epwin T. MuNGER, a | plying current to the motors, thus putting the

Illinois, have mvented a certain new and

useful Improvement in Safety. Appliances |

for Idlectric-Railway Trains, (Case  1,). of

whicli the following 1s a full, clear, concise, -

and exact description, reference being had to

this specification.

0 .
My mvention relates to safety appliances

for electric ratlway trains.and 1s particularly
applicable in connection with the mechanism.

for controlling the operation of such trains

when 1t 1involves the use of a power brake
system, as well as an electric motor or mo-- v
| gineer's valve: at suc

tors for driving the train.
~ Generally stated my invention provides
interlocking safety devices .on such elec-

trically driven cars or trains for preventing |
accidents resulting from the brakes or brake-

controlling mechanism being in a condition
such as to prevent the motorman or driver

from controlling the brakes in proper man-.

ner. . - _ . |
My 1nvention may be applied, for. ex-
ample, to electric raillway trains which are

equipped with air brake systems. In such

equipments 1t i1s customary to provide’ at
each end of each car not only a controller. by
meansof which the motorsmay be controllecf:
but also a device for controlling the applica-
tion of the air brakes. In order that the

brakes may be effectively applied due to a
control exercised from any one of these-lo-

catlons 1n a train, i1t 1s essential that the

brake-controlling devices at the other é)dints_;

be 1n a certain operative positionor condition.
Serious accldents have resulted from the
failure to put'such brake-controlling devices

in proper runmng conditions before starting

the motors and thus putting the train in mo-
tion. If, for example, as 15 frequently the
case, a train has .been running in one direc-

tion with the motorman standing at the for-

ward end of the head car and he reaches the
end of the line, he will take his position at
the extreme opposite end of the train in-order
to commence the return trip. - If, under

- sucll conditions, the motorman should fail

55

to return the brake-controlling device or de-

vices at what was the forward end of the
train - to their normal position before going.
to what was the rear end of that train to

L% ]

t.lge accompanying drawings, forming a part

) ‘ _ |
“to permit the operation of the brakesas con- |
templated. In other words, the moter con- 110

train in motion, but upon attempting to ap-
ply the air brakes by the use of the engineer’s
valve or other controlling device at the-new
controlling position, the -motorman. might
find that the brakes could not be applied on
account of his failure to restore the brake-

60

controller at the extreme opposite end of the

train to its proper running position. .. ‘Insuch

‘a case- the motorman would have no: practi-
| cal ‘or suitable means of stopping.the:train

and ‘disastrous accidents may and,,in. fact,

have often. occurred from this cause....So, .

also, in many brake systems 1t is necessary
to open- certain valves-leading to .the. .en-

gineer's valve at any point 'before.'the en-

-at su oint can be used .to
effect the control of the air brake system.

It has sometimes hﬁppemjd that-the failure
of . the: motorman to open such governor

valves before starting a return trip has
| :

placed him in the position of being unsble to

| control the application of the brakes by, the

use of the engineer’s valve when the occasion

| for braking the train arises.

My invention has fér its object the provi-
sion of interlocking mechanisms and appl-
ances which will prevent the application of
any current to the niotor or motors of a tram
until the brake-controlling devices have been

placed in the proper position for the exercise

of such control of the motors. L
My .invention is particularly aﬁplic'ablg to
systems of train operation in which one or
more cars of the train are equipped with elec-
tric motors for driving such cars an these
motors are jointly controlled:from a master
controller located as desired on - the "train.
In common practice several of the cars of ‘the
train'may be provided with such master con-
trollers, and whether there i1s a motor on one
car only or, there are motors on several of the
cars, the control exercised from each of the
controllers governs all of the motors: * -
When an air brake system is employed. in
conjunction. with- such a motor-controlling
system, my. invention specifically consists’in
means associated with the controlling valves
of the air brake system which prohibit and
prevent any operation of the train under the

control of the motor controllers unless the

air brake controlling valves are properly set

i; '. '-:"h. “. :_ . .r' - r -
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troller becomes effective only upon the ! switch of the motor controlling mechanisin

10

15

proper setting of the devices for controlling
the air brake mechanisin. |
These and the other features of my inven-
tion will be more fully understood from the
following description of a preferred eibodi-
ment, which, however, - contains certain ini-
provements and modifications of my broad
invention which I do not claim as my own.
This description may be read.in conjunction
with the.accompanying drawings, in which
Figure 1 shows in diagrammatic view the
operating mechanism for controlling the mo-
tors on a train, and associated therewith air
brake operating mechanism adapted to em-
body my invention; Figs. 2 and 3 are de-

~ tailed front and top views of devices which I

20

Ereferably attach to one of the air pipes of the
raking system to coéperate with a valve in
such pipe for accomplishing the results to be
described; Fig. 4 shows in detailed sectional
view a medified form of operating mechan-

- 1sm for the main switch of the main motor

25

circuit, and Fig. 5 shows in detailed sectional
view a modified form of air controlled switch-
Ing mechanism for insuring proper working

- conditions in the air brake system before the
car can be onerated. | | -

30

35

Referring to Fig. 1, it will be noticed that
several sets of identical mechanism are. indi-
cated, that 1s, a controller C and brake con-
trolhing mechanism V, represented as asso-

clated with each end of each of two cars, the

dividing line between such cars being indi-
cated by the dotted line z, y. The system of
control herein represented 1s that well known
in the art, in wﬁich a master controller lo-

“cated at either end of any car in a train may

40
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control switching mechanism for regulating
the speed of a motor on one of such cars or
motors on several of such cars. As shown in

the drawings, 10, 11 and 12 are conductors

arranged to extend throughout the train, be-
ing connected from car to car by jumper con-
nections, as shown, and from these conduc-
tors connections are made to the controller
C, as indicated. This controller consists of
several movable contact sections, as ¢, ¢!, and
c? electrically connected and arranged in ac-
cordance with ordinary construction to move
together. Another section ¢’ is also adapted
to be moved with the sections just men-
tioned. " These.several sections are arranged
to make contact with a number of contact
points when such sections are moved in the
operation of control, and in a manner well
known in the art the several circuits closed
by such operation are adapted to operate

switching mechanism for controlling the

driving motors of the car, as'a result of which
controller C controls these motors a_,n'd there-
fore the motion of the-car. In this connec-

tion we are concerned with but one of the cir-

cuits controlled by the controller C, this be-"

ing a circuit adapted to operate the main

by which an operative circuit is closed
through the driving motors, after which the

| controller further opérates to establish vari-

ous speed conditions of such motors, as de-
sired. A storage battery B is usually con-
nected, as indicated, between conductors 11
and 12 to operate the switching mechanism.

When the controller C is moved so as to

e il - — =l

| bring the section ¢? into engagement, with the

contacts 3 and 4, assuming that the line
switch s is thrown in the position shown in
dotted lines, a circuit is closed as follows:
battery B, conductor 11, wire 6, contact 16,
switch 17, contact 15, wire 5, contact 4, sec-
tion ¢, contact 3, wire 14, resistance r, con-
tact 13, switch s, wire 9, contact 18, switch
§', contact 19, wire 8, conductor 10, wire 28,
solenoid 27, wire 29, conductor 12 back to
battery B. - For this position of the control-
ler.C it will be understood. the section ¢* is
moved out of engagement with the contacts
‘1.-and 2, so that connection between wires
7 and 9 1s opened. = As a result of the. circuit
above described the solenoid 27 is energized
by which the core 26 is drawn downwardly
against the resistance of the spring 45, closing
switch ¢ and'an operating circuit through
‘the motors as follows: third rail shoe s*, wire
24, switch s?, contact 25, resistance " and
thence in series through the motors M, M and
fleld windings f, f to ground back to the
source of energy used to drive the cars. The
spring 45 serves.to return the core 26 to its
‘normal position and to thereby open the
switch s**when the solenoid 27 is not ener-
gized. A trolley T is shown as connécted to
the wire-24 in order that power may be taken
from an overhead trolley instead of a third
rail, if desired. The closing of the circuit
through the motors results in starting the
same, and by successive positions of the con-
troller C the value of the resistance  may bhe
varied as desired, and other changes in the
relations of the motors M, M to the operating
circuit may be effected in any well-known
way familiar to those versed in the art.

The air brake controlling system shown in
connection with this invention consists in a
motor M' adapted to drive an air pump P
connected to an air tank R and supply pipe #
for furnishing air as required to operate the

braking mechanism. This pipe p extends
th’roug'flout the train, as does a second pipe
p' known as the train pipe.. Connections are
made from the pipes p and p* at each position
of control by pipes p* and p*® respectively,

pipe p* known as-the exhaust pipe, is also
connected to thisoperating valve. A wvalve
v® 1s connected with the train pipe ' and
there are also connected to this valve v*an air
:tank R* and operating cylinder 23 for operat-

70

79

80

Bo

90

100

105

110

115

through valves v and 2! to a controlling va,l*v}e |
1 of a type well known in the art. A third
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operated msucha manner that when thepres-

stre i the pipe p'reaches a certain amount
Ctias valve 1s operated to open a passagewny
between the pipe p' and tank R This con-
d:tion 1z mammtained as long as the pressure in
the pipe p' s mantained, and when the air
15 permitted to escape from the pipe p' and
{he pressure 1s thereby diminmished below a
certam predetermaned amount, the valve +*
operates to form a passaze between the tank
R" and the evhinder 23, as a result of which
tire sur in the tank R serves to set the brakes
i aomanner well known.  When the pressure

H

-

i Lhe prpe p!is again increased to the anount |
required to operate the valve v* connection is.

15
aran estabhished between the pipe p' and
the tank R through such valve and.an ex-
haust passage 15 opened from the cylinder 23
by which the brakes are released. -

¢ In order to provide that the conditions in

the air brake system shall be proper for oper-

atn¥ the train, I make use of a switch s! asso-
ctated with the operating handle of the valve
7' by which, when the valve v 15 in a position
to open the pipe p* to the operating valve,
connection will be established between the
contacts 18 and 19 and therefore the operat-
ing circult through the solenoid 27 will be es-
tablished upon actuation of the controller C
in the manner already described. From this
it will be seen that if the valve ¢! 1s not in an
open position so that air can be supplied from
the supply pipe p to the trhin pipe p!, thecon-
troller C is rendered inoperative by the open-
ing of its circuit between contacts 18‘and 19.
It 1s to be noted 1n this connection that there
1s also a valve viocated in the supply pipe and
that the operating handies on valves v and
are so related that the valve ¥ must be opened
before the valve ¢! can he opened, and hénce

25
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the switch s' constitutes a means by. which:

both of these valves must be 1n open or oper-
ative position, that 1s, a position to permit
the operation of the brake mechanism, in or-
der to complete the operating circutt of the
controller. .

As shown diagrammatically 1n connection
with thesupply pipe p*, an air operated mech-
anism 1s made use of to controll the switch 17
as & result of which, if the alr pressure in the
supply pipe 1s not sufficient to operate the
brake mechanism, theswitceh 17 1s maintained
in open position and is not closed until the air
pressure has been increased sufficiently to 0[)‘-;
crate the brake mechanism, for which condi-
tion the switch 171sclosed. Tlus mechanism
consists of a cylinder 20 in which a piston 21
is adapted to move against the resistance of a
spring 22. The switch 17, as indicated, 15

00

55

* gg connected to the piston 21, so that movement

7 of the piston by the air pressure in the cylin-
¥t der will operate such switch. - The spring 22
Q'Qadfuste(l for the atr i)res_'s_ure used in the

supply pipe to-cause the piston and asso-

T ciated switch to operaro as indicated above.

2

Asg'shown in IFig. 5, the tension of the sprine
22 may be reguTutcd by means of the thread-
ed plug 30 m the end of the exlinder to. pro-
vide for adjusting this switeh mechanism for,
Various air pressures.: | L
My system includes a further protective
feature, as a result of which, if the air con-
trolling valves are not left in 2 position to
permit the operation of the airl)mku mechan-
1sm from another location on the train, the
solenoid 27 wall be rendered mmoperative, thus
indicating that at some point the relation of
the valves 1s not right and requiring the

| gk e - - -

train can be started. This condition may
be tlustrated with regard to the controller C
as follows: The controller is shown in nor-
mal or neutral position, that is, the position
in which 1t 1s left when it 1s desired to operate
the train from one of the other controllers.
i For this condilion the valves v and ' should
occupy a vertical position in order to shut off
| the pipes p* and p* and thus positively pre-
vent lmproper opening of the tramn pipe p' or

thesupply pipe p by means of the operating. ¢

valve associated with the controller C. In
the event, however, of the valves heing care-
lessly or maliciously moved to a positién Lo
open the pipes p* and p*, whether the oper-
ating valve 1s moved to a position to 1improp-
erly operate the systemn or:not, the switch s

which a circuit 1s closed as follows: conduc-
tor 12, wire 7, contact 1, section ¢, contact 2,
wire 9, contact 18, switch s', contact 19, wire
8, conductor 10, that 1s, a circult of very low
resistance is closed ditross the conductors 10
and 12, and hence this path of low resistance
will take any current delivéred to the con-
ductors 10 and 12 by another of the control-
ling mechanisms, instead-of such current go-
ing through solenoids 27 to opcrate the same,
and hence for this condition the solenoids 27
are rendered inoperative. I have above de-
scribed in detail the controlling mechanism
for but one end of one car, and this descrip-
tion applies equally to the other controlling
mechanisms used, as well as to the brake
and motor mechanism dicated on the sec-
ond car and hence no detailed description of
these other controlling and operating mech-
anisms is necessury. Asshownin Iag. 1, the
controllers C', C* and € are in neutral posi-
tion and the valves.in tlie supply and tramn
pipe connections are in closed position, while
the line switches at the controller are open, all
of which should be to .properly control the
train from the controller C. ' :

~ In Figs. 2 and 3 T have shown in detail ane
form of construction of the switch s and
nieans.for securing such switeh to.the.pipe

i

i
I
|
|

e base 39 ofdipsuliting mateuial . to
8 aid 19-a)¢ secured, - This
i 38E s adaptedi™tor be’
i:“?-* ._‘ > | - .

carry tl
which contacts 1

i supporting men

proper adjustment of such valves before the

1s moved to a closed position, as a result of

7. A su]){)ortiil,t_r;"‘nmnﬂ‘)m‘ 38 is'arranged to .
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" clamped to the pipe p* by a clip 37, as indi-
-cated. A lever 36 pivoted at 40 to the base
39 has secured thereto by insulating means,

the switch member s adapted to engage the

s contacts 18 and 19 or to be disengaged there-
from as such lever is moved upon its pivot.
This lever has:formed in its outer end a slot,
as indicated, to engage a screw 5o secured 1n

“the operating handle 34 of the valve ¢, as a
10 Tesult of which when the handle 34 is moved
from the }i'osit-ion indicated to a vertical po-

- sition the lever 36 is moved upon its pivot 40

so as to disengage the switch s' from the con-

tacts 18 and 19. : I
15 In Fig. 4 I have shown a modified form of
" mechanism for operating the main switch s*

in which the solenoid 27 is adapted to oper-

‘ate a needle valve 44 by means of a: core 42
and to thereby open connection from pipe p®
o¢ adapted to be connected with the suppf)y
pipe p, the air pressure thus admitted by the
valve serving to move the piston 32 in the
cylinder 31 against the tension of the spring
33. A spring 43 is provided to insure the

25 closing of the valve 44 when the solenoid 27
is not energized. ~ After the switch s? is actu-
ated by this means when the solenoid 27 1s

deénergized, the valve 44-is retyrned to-its-

‘seat and an exhaust passage 41, which 1s

30 closed by the valve 44 1n its operative posi-
tion, is opened to permit the gir in'the cylin- |

der 31 to escape and to permit the spring 33

to move the switch s* to 1ts open position.

. While I have shown my invention in the

35 particular embodiment herein described, I do

“not, however, limit fnyself to"this construc-

" tion but ‘claim all equivalent constructions

and modifications that will readily suggest
themselves to those skilled 10 the art.
40 Iclaim: =~ F E :

1. In an electric railway train, the combi-

nation of a brake system, a plurality of brake

controlling mechanisms therefor, an electric

. motor controller, and means assoclated with

45 said brake controlling mechanisms for ren-

dering the motor controller inoperative when |

any of the brake controlling mechanisms 18
in & condition to prevent setting the brakes.
o 1In an electric railway train, the combi-
50 nation of a brake system; a plurality of siumi-
| lar brake controlling me¢hanisms located -at

différent points on said train and each avall-
able for the control of the brake system, an .

olectric motor controller, means associated
55 with said brake-controlling mechanisms for
‘rendering the rzotor controller ineffective to
start the motor or motors when any of the
brake controlling mechanisms is 1n & condi-
tion to prevent setiing the brakes. - l
60 3. In an electric car, the combination of
ona or more electric motors for driving the
car, a plurality of motor controllers, a brake
gystem, & brake controlling device associated
with each motor controller, -and means op-
65 erated by said hrake controlling devices -to

‘yent the g

‘brake mechanism.

4 892,677

render any one of said electric motor control-
lers ineffective to apply current to the motor
or motors when the brake controllin devices
are in & condition to release the brakes.

4. In an electric motor driven railway jo

‘train, the combination of a brake system, &

plurality of brake controlling devices located
at different points on said train, a plurality

of electric motor controllers located at differ-

ent-points on said train, and means. 88S0CI-
ated with each brake controlling device to
render any one of the motor controllers in-
offective to control the supply of current to
the motor or motors when the brake control-
ling device is in a condition to release the
brakes. -~ . . -

5. In an electric railway car, the combina-

‘tion of a motor controller, a brake system, a
‘brake controller, a switch for controlling a

circuit through the motor ‘controller and
thereby governing the effective operation of
such motor controller, and means for me-

chanically oﬂe_ra.ting such switch by the

brake controlier.

" 6. In combination with acar adapted tobe

electrically driven, a motor therefor, means
for supplying electric energy from feeders to

75

89

85

90

the operating cireuit ;of such motor, a con-

troller for controlling -such "circuit, brake
mechanism carried by such car, operating

means for'such brake mechanism and means
associated - with such :operating means for

rendering - such controller inoperative when

such opérating meansisin & condition to pre-

peration of such brake mechanism.

7. In edmbination with a car adapted to be
electrieally driven,. a motor. therefor, means
for supplying. electric energy from feeders to
the opgrating circuit of sucﬁ motor, switching

‘mechanism for controlling such eircult, a con-

troller- adapted to operate such switching
mechanism, - -brake. mechanism carried by
such car, operating means for such brake
mechanism, and means associated with such
operating means for rendering such controller
inoperative when such _oﬁeratmg means 1s 1
a condition to prevent the operation of such
brake mechamism. = - L

)
ar

100

gl

10

110

8. In combinat-io_l_lﬁw;th: 8 car qa.da'pt'e_d to be

electrically .driven, a motor therefor, means
for supplying electric ‘_enerﬁy from feeders to

‘the operating-circuit of such motor, switching
mechanism . or,Gonf,r,ollin “such- circutt, two
“eontrollers on such: car each adapted to oper-
ate such switching mechanism, brake mech-

anism carried by such car, operating means
for such brake mechanism, means associated
with such operating means for rendering one

| of such controllers inoperative when suclvop-
‘erating means 1S 1. condition to prevent the

operation. of such brake mechanism. and
means for rendering the other controller 1n-

operative when such o erating means is 1-a
t th

condition to permit the operation of such

Ll
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the operating circuit of such.motor; .a con-

ried by such car, mechanism for.

when such valve is in a position to. prevent;

892,877

9. In combination with a car adapted to be’
clectrically driven, a motor therefor, means:
for supplying electric energy from feeders to |
troller for controlling such circuit, brakes car-

‘ pneumatic-
ally operating such brakes, a valve for con- |
trolling the operation of :such pneum'ai-ic,l
mechanism, and means associated with such.
valve for rendering . such controller Inoper-
ative when such valve is in a position to pre-
vent the operation of such brakes. = o

10. In combination with a car adapted to
be electrically driven, a motor | therefor,.
means for supplyving. electric enerpy from
feeders to the operating.circuit of suc 1motor, |
switching mechanism for controlling such'|
circuit,  two controllers on such car each
adapted to operate such switching mechan-
1sm, brakes carried by such car, mechanism.
for pneumatically operating such brakes, -a.
valve for controlling the operation of such
pneumatic. meéchanism, . means associated
with such valve for rendering one. of such
controllers inoperative when such vilve is'in
a position to. prevent the operation.of such
brakes, and means for rendering the other
controller inoperative when'such valve isin a
rosition to .permit. the operation of such
orakes. - . . T

11. In combination with a car adapted to
be electrically driven; a motor therefor,
means for supplying electric energy from
feeders to the operating circuit of.such mo-
tor, switching mechanism for controlling
such circuit, two centrollers on such car each

adapted to operate such switching mechan- |-

1sm, brakes carried by such car, mechanism .
for pneumatically operating such brakes, a.
valve associated with each controller, each of
such valves adapted.to control the operation
of such pneumatic mechanism, means asso-
ciated with each of such valves for rendering
the corresponding controller inoperative |

the operation of such brakes, and means for
rendering the other  controller inoperative
when stich valve is in a position to pérmit the
operation of such brakes. .~ '
12. In a system of train control, a plural-
ity of cars, an electric motor carried by one of
such cars,. means for supplying electric. en-
ergy to the operating circuit of such motor, a
confroller on each of such cars adapted to
control such circuit, brake mechanism car-
ried by each of such cars, operating mechait-
1sin on each of such cars for.controlling sych
brake mechanisms, means- assoclated. with
one.of such operating mechanisnis for render-

- m om [

g the cofrésponding controjier inoperative f

when.such, operating mechanism is in & con-
dition to prevent the opeération of such brake.

1

mechanism, ‘and means associated with such
operating. mechdanism for rendering a con-
troller on anotlier car inoperative when such,

F
a

1

!

I

mit the operation of such brake mechsanism.

| ‘operating mechanism is in & condition to per-

13. :In-a system of train control; g plural-:-

1ty.of cars, an electric motor carried by one:of
-such- cars, .means for supplying -electric en-"»g

ergy to the operatingcircuit of siich motor, a -

]

controller on: 'each of

nir A such cars adapted: to '
~control such circuit, brake mechanism car--

ried by each of such cars; operating mechans

‘vent the operation of such brake:mechan

1sm:on each of such cars for controlling such

-

brake mechanisms, and méans assowigtecd

with each of such operating méchanisms for
reudering a controller on another C4T INOPer-

70

ative when such operating mechanism is in o

condition to permit the operation of such

brake mechanism. | T

-14. In a system of train control, a plural-
1ty of cars, an electric.-motor carried by ene of.

such -cars, -means for supplying electric en-
ergy to.the operating civcurt of such motor,

80

85

switching: mechanism for . controlling “suciy -

creuit, ‘a controller on..cach of such “cars
adapted to operate such switching. inechan-

1sm, . brake mechanism_ carried by each of .

such cars,’ opérating mechanism on eacth.of

such cars for controlling such brake mechan- .

1sms, means associated with one of su choper-

90

ating mechanisms for rendering the COITEe- ...

sponding controller inoperative wheiti- such .

operating mechanism is ini a condition to pre-

and means.associated with such operating
mechanism for rendering a controller on

‘other car -illhper&tivé‘-'.xi-'hen such operating

mechanism is 1n a condition to permit.the op-
eration of such brake mechanism. . 3
-15. In-a system. of train control, a pl

ural-

1ty of cars, an electric. motor carried by one of

1

]
-
,
L]
=
.
]

such cars, means.for supplying electric en-
ergy to.the operating circuit of such motor,

-switching, mechanisni for .controlling such

circuit, a' controller on each of such cars

- adapted to operate such switching mechan-
1sm, brakes carried by such dar, mechanism,
110

for pneumatically ‘operating such brakes, . a
valve for cmftrofling:.the operation of such
pneumatic mechanism, and means associated
with such-valve for rendering a controller on

another car im];era.t-iw;e when such valve s in
& position to release such brake mechanism.

tsn;

all- -

3o

100
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115

- 16. In a system .of train .control, & plu- |
rality. of cars, an electric motor cartied by one

of such cars, means for supplying électric

energy to the operating circuit of ‘such
motor, switching mechanisin for controlling

120

such circuit, & controller on each of such cars
adapted -to operate such switching:mechan--

A R

isn1, brakes carriéd by such ‘car, mechanism

for pneumatically operating such brakes, a

varve associated with each contfoliér,  each

of such valves adapted to control thé opera-

tion of such pneumatic. mechanism, means
associated with one.of such valves for render-
g the corresponding controller inoperative

when such valve is in a position to prevent

130
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‘the operation of such brake mechanism, and
means assoclated with such valve for render-

ing a controller on another car inoperative

when such valve 1s 1n a position to permit

the operation of such brake mechanism.
17. In a system of train control, a plu-

Tality of cars, an: electric miotor carried by

- éach of such cars, means for supplying elec-

10

15

20

such operating mechanism 1s'1n a condition
- to permit the operation of such brake mech-

25

30

~ mechanism for pneumatically operating such

35

.. valves for rendering the corresponding con-

40

- other car inoperative when such valve is 1n:a

45

‘such brake nmiechanism, and means associated

tric energy
er on each of such cars
adapted to control such circuits, brake mech-
anism carried by each of such cars, operating

mechanism on each of such cars for control-

ling such brake mechanism; means associated
with one of such operating mechanisms for

rendering the corresponding controller in-
operative when such operating mechanism

1s In a condition to prevent the operation of

with such operating méchanism for rendering
a.controller on another car inoperative when

anism. T o
18. In a system of train control, a plu-
rality of cars, an electric motor carried by
each of such cars, means for supplying elec-
tric energy to the operating circuits of such
motors, switching mechanism for controlling
such circuits, a controller on each of such
cars adapted to: operate such switching
mechanism, brakes carried by such cars,

brakes, a valve associated with each con-
troller, each of such valves adapted.to con-
trol the operation of such pneumatic mechan-
ism, means associated with. one of such

troller inoperative when such. valve is 1n a
osition to prevent the operation.of such
rake mechanism, and means associated with

such valve for rendering’ a - controller on an-

position to permit the operation of such brake
mechanism.

19. In a s :
rglity -of cars, ohe or more electric motors

. ‘carried by one of such cars, means for sup-

50

b5

60

plying electric energy to the operating cir-
cuit of such motor, switching mechanism for
controlling such circuit, a controller on each
of such cars adapted to operate such switch-
ing mechanism, brakes carried by such cars,
mechanism for pneumadtically operating such
brakes, a valve for controlling the operation
of such pneumatic ‘mechanism, and means
for opening the operat L ¢ ‘
such controllers when such valve is in a posi-
tion to prevent the operation of such brakes.

20. In-a system of train .control, a ply-
rality of cars, an electric motor carried by
each of such cars, feeders adapted to supply

- electric energy to the. operating circuits. of

85

such motors, switching mechanism for con-
trolling such circuits, conductors extending

ystem of traiﬁ.‘c'ontrél, a plu-

ive circuil of one of

802,677

through the train, an electromagnetic mechar -

1sm bridged between two of such conductors
and adapted to control such switching mech-
anism, & controller on each of such cars

‘adapted to operate such electromagnetic

to the dopemting circuits of such
-motors, a contro

t

i
l

mechanism, brakes carried by such cars,
mechanism for pneumatically operating such
brakes, a valve associated with cach con-
troller and adapted to control such pneu-
matic mechanism, and a switch operated by

cach valve, each of such switches adapted to

open the operative circuit of the correspond- :
ing controller when the associated valve 1s -

in a position to
brakes.

-21. In combmation 'with a car adapted to
be electrically driven, means for supplying
electric energy from feeders to the operating
circuit of the motor thereof, a controller for
controlling such circuit, air brakes on the car,
a main operating valve for such brakes asso-
clated with such controller, supply and train
pipe connections.from the brake system of
the car to such main valve, auxiliary control
valves in such supply and train pipe connec-
tions, and means assoclated with such auxil-
iary control valves for rendering such con-
troller inoperative when such auxiliary con-
trol valves are 1n a position to prevent the

prevent the operation of such

1
-

-

operation of such brakes.
- 22. In a system of train control, an elec-
tric potorg carried by one of the cars of the
train, means for supplying electric energy to
the operating circuit of such motor, a con-
troller on each of such'cars adapted to con-
trol such circuit, air brakes on such train, a
main oPemting valve on one of such cars for
controliing such brakes, supply and tram
pipe connections from the brake system of
the train to each of such main valves, auxil-
iary.control valves In such supply and tram
pipe connections, means assoclated with the
auxiliary control valves associated with onc
of such main valves for rendering the comu-
troller associated therewith moperative when
such auxiliary control valves are 1n a posi-
tion to prevent the operation of such brakes,
and means assoclated with such auxihary
control valves for rendering a controller on
another car inoperative when such auxiliary
control valves are In a position to permit the

. operation of such brakes.

23. In a system of train control, an elec-

tric motor carried by one of the cars of the

train, means for supplying electric energy to
the operating circuit of such motor, a con-
{roller on each of the cars of the train adapt-
ed to control such circuit, air-brakes carried
by the train, a main operating valve for such
brakes on each of the cars, supply and train
pipe connections from the. brake system of
the train to each of such main valves, auxil-
iary control valves in such supply and train
pipe copnections, and means agsoclated with

‘each of such main valves and controlled by
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19

20

25
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the corresponding auxiliary control valves | brake controlling mechanisms therefor,

for rendering a controller on another car mn-
operative when such auxiliary control valves
are in a position to permit the operation of
such brake mechanism. _
24. In a system of train control, one or
more electric molors carried by one of the
cars of the train, means for supplying electric

“energy to. the operating circuit of such mo-

tor, switching mechanism for controlling
such circuit, a controller on each of the cars
adapted to operate such switching mechan-
ism, air brakes on the train, 8 mainoperating
valve for such brakes associated with one of

such controllers, supply and train pipe con-:

nections from the brake system of the train
to such main valve,; auxiliary control valves
in such supply and train pipe connections,
anid means for opening the operative circuit

of one of such controllers when one of such

auxiliary control valves is In a position to
prevent the operation of the brakes.

25. In a system of train control, an elec-
tric motor carried by each of the ¢cars of the
train, feeders adapted to supply flectric en-
ergy to the operating circuits of such motors,
switching mechanism for controlling sudh

| _.c-irquit.s, conductors extending through. the
train, electromiagnetic mechanism bridged | trol of the car by that controller.’

30

35

40

45

between two of such conductors and adapted

to control such switching mechanism, a con-
troller on each of such cars adapted to op-
erate: such electromagnetic mechanism, air
brakes on the train, a main operating valve
for such brakes associated. with each con-
troller, supply and train pipe connections
from the brake system of the train to each
of such main valves, auxiliary control valves
in such supply and train pipe connections,
and a switch associated ’WitL each of such
main valves and adapted to be operated by
one of such auxiliary control valves, each of

such switches adapted to open the operative .

circuit of the corresponding controller - when
the associated auxiliary control valve 1s 1n a
position to prevent the operation of the
brakes. : |

26. In an electric railway train, the con-
bination of a brake system, a plurality of

L

4

an
.electric motor controller, and means .]fosi-
tively operated by said brake controlling

50

mechanisms for rendering the motor con-

- troller inoperative when any of the brake
controlling mechanisms is out of 1ts proper
running position. - -

27 .
bination of a plurality of similar brake con-
trolling mechanisms located at different
points on said train and each .available for
the control of the brake system, an electric
motor controller, and means positively oper-
ated by said brake controlling mechanisms
for rendering the motor controller inopera-
tive to start the motor or motors when any

“of the brake controlling mechanisms is out ot

| its proper running position. ;

98. In an electric car, the combination of
one or more electric motors for driving the
car, a plurality of motor controllers, a brake
system, a brake controlling device associated

n’an electric railway train, the comn-

09

60

69

70

with each motor controller, and means i-

rectly operated by said brake controlling de-

| rec . |
| vices tc render any one of said electric motor
| controllers inefféctive to apIi)ly current to the:

motor or motors when the ‘brake controlling
| devices are not in proper position for the con-

29. In an electric motor driven railway

train, the combination of a brake system, a

| plurality of brake controlling devices located

at different points on said train, a plurality
of electric motor controllers located at difier-
ent points on said train, and means directly
operated by each brake controlling device to
render any one of the motor controllers in-
effective to control the supply of current to
' the motor or motors when the brake control-
ling device is not in proper position for the
control of the train from the point at which
the electric motor controller is located.

In witness whereof, I hereunto subséribe
. my name this 27th day of November, A. D.
1907. '

g EDWIN T. MUNGER.

- Witnesses: -

Avorpa H. Daws,
- HarrLEY A. JOHNSON.
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