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To all whom 1t may concern:

Be 1t known that I, HARLEY A, JOHNSON,
a citizen of the United States, residing at La.
Grange, in the county of Cook and State of
Ilinois, have invented a certain new and use-
ful Improvement in Safety Appliances for
Electric-Railway Trains, (Case 1 ,) of which
the following is a full, clear, concise, ard ex-
act description, reference being had to the
accompanying drawings, forming a part of

~ this speciﬁcatlon.
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It is an object of my ihvention to provide
interlocking safety devices on cars electric-
ally driven, to prevent accidents resulting

from the brakes being in a condition to pre-

vent control of the train.
My 1nvention is particularly aﬁplic&ble to
systems of train operation in w

- these motors are fointly’ controlled from a
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master controller located as desired on the
train. In common practice several of the
cars of the tralin may be provided with such
master controllers, and whether there is a
motor on-one car only or there are motors

~on several of the cars, the control exercised

irom each of the controllers governs all of
the motors. In systems of this character,
alr brakes are usually employed to stop the

train, and my invention sieciﬁcally consists
| h the controlling

iIn means assoclated wit
valves of such air brake system by which, if
such valves are not properly set to permit
the operation of the brakes, the control ex-
ercised by the controllers is interrupted and
can only be restored by properly setting such
valves. ' -

In systems of control of the class above
described, 1t 1s usual to run controlling leads
through the frain and to connect these leads
to the several controllers, such leads being
connected to the electromagnetic mechan-
1sm employed to operate the motor, or, in
case several motors are in operation on the
train, a plurality of such electromagnetic
mechanisms are thus connected. An air
controlling valve is usually associated with
each controller and my invention in its sim-
plest form consists in switching means asso-
clated with each of such valves for Interrupt-

ing the main operating circuit of the associ-

ated controller if the valve is in a
to prevent applying the brakes, and
Ing a low resistance path between the con-

Fosition

ich one or
more cars of the train are equipped with .
electric motors for driving such cars and

or clos-

L

tive.

coOperate wit

Patented July 7, 1808:

erating circuit of the motor or motors when

the valve is in a position to permit the op-
eration of the br‘aﬂe'mechanism and the as-
sociated controller is in a neutral position.
As long as this path is closed all 'otﬁ;er con-
trollers on the train are rendered inopera-
Thus 1t will be seen I have necessi-
tated by my invention, for rendering any
controller operative, that the valve asso-
clated therewith must be in a position to per-
mit the operation of the brake mechanism
and all the other valves must be in a posi-
tion to prevent the operation of such mech-
anism from .the location of the other con-
trollers, which 1s a condition always to be
desired. - - | -

Other features of my invention not here

specifically indicated, will appear from the
70

description below. =
The several drawings illustrating my in-

ventlon are as follows: Figure 1 shows in dia-

grammatic view the operating mechanism
for controlling the motors on a train, and
assoclated therewith air brake operating
mechanism adapted to embody my i
tion; Figs. 2 and 3 are detailed front and top
views of devices which I preferably attach to
one of the air pipes of the braking system to

111) a valve i such pipe for ac-
complishing the results to be described; Fig.
4 shows 1n detailed sectional view a modified
form of operating mechanism for the main
switch of the main motor circuit, and Fig. 5
shows In detailed sectional view a modiged

form of air controlled switching mechanism -
for insuring proper working conditions in the

alr brake system before the car can be oper-
ated.

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-

trolling mechanism V, represented as associ-
ated with each end of each of two cars, the
dividing line between such cars being indi-
cated by the dotted line x, 4. '
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The system of control herein represented

| 18 that well known in the art, in which a mas-

ter controller located at either end of any car
In a train may 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, being connected from car to car
by jumper connections, as shown, and from

trolling leads used to control the main op- { these conductors connections are made to
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the eontroller C; as indicated. This con- | motors M, M to the operating circuit may be

troller consists of several movable contact ;

sections, as ¢, ¢!, and ¢? electrically connected

and arranged in accordance with ordinary |

construction to move together. Another
section ¢ is also adapted to be moved with

“the sections just mentioned. These several

sections are arranged to make contact with
a number of contact points when such sec-
tions 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 and therefore the motion of the
car. In this connection we are concerned
with but one of the circuits controlled by the
controller (C, this being a circuit adapted to
operate the main switch ot the motor con-
trolling mechanism by which an operative
circult is closed through the driving motors,
after which the controller further operates
to establish various speed conditions of such
motors, as desired. A storage battery B is
usually connected, as indicated, between
conductors 11 and 12 to operate the switch-
ing mechanism. |

When the controller C
bring the section ¢* mnto engagement with
the contacts 3-and 4, assuming that the line
switch s is thrown in the position shown in
dotted lmes, a circuit 1s closed as follows:

battery B, conductor 11, wire 6, contact 16,

switeh 17, contact 15, wire 5, contact 4, sec-
tion ¢*, contact 3, wire 14, resistance r, con-
tact 13, switeh s, wire 9, contact 18, switch
st, contact 19, wire 8, conductor 10, wire 28,
solenoid 27, wire 29, conductor 12 back to
B.  For this position of the con-
troller C 1t will be understood the section ¢
1s moved out of engagement with the con-
tacts 1 and 2, so that connection between
wires 7 and 9 1s opened. As a result of the
circult above described the solenoid 27 is
energized by which the core 26 is drawn
downwardly against the resistance of the
spring 45, closing switch s* and an operating
circult through the motors as follows:
third rail shoe s®, wire 24, switch s?, contact

25, resistance ™ and thence i series through
the motors M, M and field windings f, f to

~ ground back to the source of energy used to
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drive the cars. The spring 45 serves to re-
turn the core 26 to its normal position and
to thereby open the switch s* when the so-
lenoid 27 1s not energized. A trolley T is
shown as connected 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 1n-starting the same, and by suc-
cessive positions of the controller C the value
of the resistance r* may be varied as desired,
and other changes in the relations of the

1s moved so as to

effected 1n 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 p for furnishing air as require(lf to
operate the braking mechanism. This pipe
p extends throughout the train, as does a
second pipe p' known as the train pipe.
Connections are made from the pipes » and
p' at each position of control by pipes »* and
p? respectively, through valves v and ! to a
controlling valve of a type well known in the
art. A third pipe p* known as the exhaust
pipe,. i1s also connected to this operating
valve. A wvalve 9* is connected with the
train pipe p' and there are also connected to
this valve +* an air tank R! and operatin
cylinder 23 for operating the brakes. The

valve v* 1s adapted to be operated in such

a manner that when the pressure in the pipe
p* reaches a certain amount this valve is op-
erated to open a passageway between the pipe
p' and tank R!. This condition is main-
tained as long as the pressure in the pipe p!is
maintained, and when the air is permitted to
escape from the pipe p' and the pressure is
thereby diminished below a certain prede-
termined amount, the valve »* operates to
form a passage between the tank R* and the
cylinder 23, as a result of which the air in
the tank R! serves to set the brakes in a
manner well known. When the pressure in
the pipe p' is again increased to the amount
required to operate the valve v* connection
1s agaln established between the pipe »* and
the tank R! through such valve and an ex-
haust passage is 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 op-
erating the train, I make use of a switch s
assoclated with the operating handle of the
valve v' by which, when the valve v' is 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 op-
erating circuit through the solenoid 27 will
be established upon actuation of the con-
troller C 1in the manner already described.
From this 1t will be seen that if the valve 2!
1s not in an open position so that air can be
supplied from the supply pipe p to the train
pipe p', the controller C is rendered inoper-
ative by the opening of its circuit between
contacts 18 and 19.
connection that there is also a valve v located
in the supply pipe and that the operating
handles on valf":res v and o' are so related

| that the valve v must be opened before the

i

valve v' can be opened, and hence the switch
s' constitutes a means by which both of these
valves must be 1n open or operative position,

70

79

g0

& 865

90

N&,
v

100

118

123

1t 1s to be noted 1n this

19!
L -

177

"L - L



802,734 - o 1 )

- that is, a position to pérmit the operation | through solencids 27 to operate the same,
~ of the brake mechanism, in order to com- and hence for this condition the solenoids 27

- plete the operating circuit of the controller. | are rebdered inoperative. = =
_As shown diagrammatically in connection | I have above described in detail the con-
5 with the supply gipe p*, an air operated ! trolling mechanism for but one end of one
mechanism is made use of to control the | car, and this description applies equally to
switch 17 as a result of which, if the air | the other controlling mechanisms used, as
pressure in the supply p'iﬁe i1s not sufficient | well as to the brake and motor mechanism

- to operate the brake mec anism, the switch | indicated on the second car and hence no de-

10 17 1s maintained in open position and is not | tailed description of these other.controlling ,

~ closed until the air predsure has been in- | and operating mechanisms is necessary.
creased sufficiently to operate the brake | As shown in Fig. 1, the controllers C,
mechanism, for which condition the switch | C* and C* are in neutral position and the
17 1s closed. This mechanism consists of a | valves in the supply and train pipe connec-

15 cylinder 20 in which a piston 21 is adapted | tions are 1n closed position, wﬁi e the line gg
to move against the resistance of a spring | switches at-the controller are open; all of
22. The switch 17, as indicated, is con- | which should be to properly control ‘the
nected to the piston 21, so that movement | train from the controller é) I
of the piston by the air pressure in the cyl-| 'In Figs. 2 and 3 I have shown in detail

20 inder will operate such switch. The spring | one form of construction of the switch st 85
22 1s adjusted for the air pressure used in the | and means for securing such switch to the
supply pipe to cause the piston and associ- pipe: p*. - A supﬁorting ‘member: 38 is ar-

- ated switch to_operate asindicated above. | ranged to carrv the base 39 of 1nsulating ma-
As shown in Fig. 5, the tension of the | terial to which contacts 18 and 19 are se-

26 sgi‘ing 22 may. be regulated by means of the | cured. This supporting member 38 is gq
‘threaded plug 30 in the end.of the cylinder | adapted to be clamped to the pipe 9° by a
to provide for adjusting this switch mechan- clip 37, as indicated. A lever 36 pivoted? at

- 1sm for various air pressures. . - .| 40 to the base 39 has secured thereto by insu-

My system includes a further protective lating means, the switch member s* adapted

30 feature, as a result of which, if the air con- | to engage the contacts 18 and 19 or to be dis- g5
trolling valves are not. left in a position to engaged therefrom as such lever is moved
permut the operation of the air brake mech- upon 1ts pivot. This lever has formed in
anism from another location on the train, | its outer end a slot, as indicated, to engage

-the solenoid 27 will be rendered inoperative, | a screw 30 secured In the operating handle

85 thus indicating that at some point the rela- | 34 of the valve v, as a result of which when 106
tion of the valves is not right and requiring | the handle 34 is moved from the position in-
the proper adjustment of such valves before | dicated to a vertical position the lever 36 is
the train can be started. Thisconditionmay | moved upon its pivot 40 so as to disengage
be illustrated with regard to the controller I the switc]?x s' from the contacts 18 and 19.

40 C as follows: The controller 18’ shown in nor- In Fig. 4 T have shown a modified form of 108
mal or neutral position, that is, the position | mechanism for operating the main switch s?
in which it is left when it is desired to op- | in which the solenoid 27 is adapted to op-

- erate- the train from one of the other con- | erate a needle valve 44 by means of a core 42
trollers. For this condition the valves » and | and to therebv open connection from pipe

45 v' should occupy a vertical position in order p°> adapted to {)e' connected with the supp]fy 110
to shut off the pipes p* and p® and thus posi- Pipe p, the air pressure thus admitted by the
tively prevent improper opening of the train | valve serving to move the piston 32 in the
pipe p* or the supply pipe p by means of the cylinder 31 against the tension of the spring

operating valve associated with the con- | 33. A s ring 43 is provided to insure the

50 troller C. 1In the event, however, of the closing of the valve 44 when the solenoid 27 115
valves being carelessly or maliciously moved | is not energized. After the switch s* is
to a position to open the pipes p* and p? | actuated by this means when the solenoid

- whether the operating valve is moved to a | 27 is deénergized, the valve 44 is returned to
- position to improperly operate the system | its seat and an exhaust passage 41, which is

°5 or not, the switch s* is:moved to a closed po- | closed by the valve 44 in its operative posi- 12¢

sition, as a result of which a cireuit is closed | tion, is opened to permit the air in the cylin-
~as-follows: conductor 12, wire 7, contact 1,-} der 31 to escape and to permit the spring 33
- section ¢, contact 2, wire 9, contact 18, | to move the switch 2 to 1ts open position.

- switch §', contact 19, wire 8, conductor 10, | While I have shown my invention in the

60 that is, a circuit of very low resistance is | particular embodiment herein described, ‘I 19:
closed across the conductors 10 and 12, and | do not, however, limit myself to this con-
hence this path of low resistance will take | struction but claim all equivalent constric-
any current delivered to the conductors 10 | tions and ' modifications - that will readily

~and 12 by another of the controlling mech- suggest themselves to those skilled in the art.

65 anisms, instead of such current going | 1. In combmation with s car adapted to 130
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he electrically driven, a motor therefor,
means for supplying electric energy from
feeders to the operating circuit of sueh mo-
tor, switching mechanism for controlling
such circuit, electromagnetic mechanism
adapted to control such switching mechan-
ism, a controller on such car adapted to con-
trol the energizing circuit of such electro-
macnetic mechanism, contacts operated by
such controller to close one break in a low
resistance path between the terminals of
such electromagnetic mechanism when the
position, brake
mechanism carried by such car, operating
means for such brake mechanism and means
associated with such operating means for
closing such low resistance patﬁ when such
operating means is in a condition to permit
the operation of such brake mechanism and
such controller is in a neutral position.

o. 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 ecircuit, electromagnetic mechanism
adapted to control such switching mechan-
ism, two controllers on such car each adapted
to control the energizing circuit of such
electromagnetic mechanism, contacts op-
erated by each controller to close one break
in a low resistance path between the ter-
minals of such electromagnetic mechanism
when the controller is in a neutral position,
brake mechanism carried by such car, op-
crating means for such brake mechanism
associnted with each controller and means

associated with each of such operating means
for closing such low resistance pat% when

such operating means is in a condition to per-
mit the operation of such brake mechanism
and the associated controller is in a neutral
position. | |

3. 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 controling
such cireuit, electromagnetic mechanism
adapted to control such switching -mechan-
ism, two controllers on such car each adapted
to control the energizing circuit of such
electromagnetic mechanism, contacts Op-
erated by each controller to close one break
in . low resistance path between the termi-
sals of such electromagnetic mechanism
when the controller is in a neutral position,
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 opera-
tion of such pneumatic mechanism and a
switch associated with each valve-for closmg

such low resistance path when such valve 1s

———1
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brake mechanism and the associated con-
troller is in a neutral position.

4. In combination with a car adapted to
be electrically driven, a motor theretor,
means for supplying electric energy from
feeders to the operating circuit of such mo-
tor, a controller for controlling such ecircuit,

brakes carried by such car, mechanism for
pneumatically operating such brakes, a
valve for controlling the operation of such
pneumatic - mechanism, means assoclated
with such valve for rendering such controller
inoperative when such valve is in a position
to prevent the operation of such brakes, and
means for rendering such controller mopera-
tive when the air pressure in such pneu-
matic mechanism is not sufficient to operate
such brakes.

5. In combination with a car adapted to
be electrically driven, a motor theretor,
means for supplying electric energy from
feeders to the operating circuit of such mo-
tor, switching mechanism for controlling
such circuit, two controllers on such car each
adapted to operate such switching mechan-
ism, brakes carried by such car, mechanism
for pneumatically operating such brakes, a
valve for controlling the operation of such
pneumatic mechanism, means assoclated
with such valve for rendering one of such
controllers inoperative when such valve 1s
in a position to prevent the operation of
such brakes, means for rendering the other
controller inoperative when such valve is n a
position to permit the operation of such
brakes, and means for rendering both of
such controllers inoperative when the air
pressure in such pneumatic mechanism 1s
not sufficient to operate such brakes.

6. In combination with a car adapted to
be electrically driven, a motor t 1erefor,
means for supplying electric energy from
feeders to the operating circuit of such mo-
tor, switching mechanism for controliing
such circuit, two controllers on such car each.
adapted to operate such switching mechan-
ism, 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 opera-
tion of such pneumatic mechanism, means
associated with each of such valves for ren-
dering the corresponding controller inopera-
tive when such valve is in a position to pre-
vent the operation of such brakes, means for
rendering the other controller inoperative
when such valve is in a position to permit

' the operation of such brakes, and means for
ine both of such controllers inopera-

rendering
tive when the air pressure in such pneumatic
mechanism is not sufficient to operate such
brakes.

7. In combination with a car adapted to
be electrically driven, a motor therefor,

in a position to permit the operation of such | means for supplying electric energy from
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feeders to the operating circuit of such mo-
tor, switching mechanism for controlling
such circuit, electromagnetic mechanism
adapted to control such switching mechan-
ism, two controllers on such car each adapt-
ed to control the energizing circuit of such
electromagnetic mechanism, brakes carried
by such car, mechanism for neumatically

operating such brakes, a valve assoclated

with each controller, each of such valves
adapted to control the operation of such
pneumatic mechanism, a switch associated
with each valve for closing a low resistance
path between the terminals of such electro-
magnetic mechanism when such valve 1s 1n
to permit the operation of such

- troller is in a neutral position, and means for

20

30

rendering both of such controllers inopera-

tive when the air pressure in such pneumatic

mechanism is not sufficient to operate such |

brakes.

8. In a system of train control, a plurality

of cars, an electric motor carried by one of
such cars, means for supplying electric en-
ergy to the operating circuit of such motor,

switching mechanism for controlling such

circuit, a controller on each of such cars
adapted to operate such switching mechan-
ism, contacts operated by each controller
and adapted when such controller is n &

" neutral position to close one break in a local

35

40
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circuit adapted to control the main operat- |
‘ing eircutt,

rakes carried by such car, mech-
anism for
brakes, a valve associated with each con-
troller, each of such valves adapted to con-
trol the operation of such pneumatic mech-

anism, means associated with one of such |

valves for closing such local circuit and ren-
dering the corresponding controller mopera-
tive when such valve is In a position to pre-
vent, the operation of such brake mechanism
and means associated with such valve for
rendering a controller on another car moper-

" ative when such valve is in a position to per-

~ mit. the operation of such brake mechanism

50
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and when the associated controller is mn a
neutral position. - -
9. In a system of train control, a plurality

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
controller on another of such cars adapted to
control such circuit, contacts operated by
such controller when such controller is in 2
neutral position to close one break in a local

circuit, brake mechanism carried by each of

such cars, operating mechanism associated
with such controller for controlling such
brake mechanism and means associated with
such operating mechanism for closing such

Jocal circuit and thereby preventing the op-

~ eration of such motor when such Opel‘&til_lg

pneumatically operating such

l

iy il

A —

|

‘ergy to the operating circult o

mechanism is in & condition to permit the
operation of such brake mechanism and such
controller is in a neutral position. ' -

10. In a system of train control, a plural-
itfy of cars, an electric motor carried by one
of such cars, means for supplying electric en-

65

vo

ergy to the operating circuit of such motor, a

controller on each of such cars adapted to
control such circuit, contacts operated by
each controller when such controller 1s in &
neutral position to close one break in a local

circuit, brake mechanism carried by each of

such cars, operatin mechanism on each of

79

such cars for controlling such brake mechan- -

ism and means associated with each of such
operating mechanisms for closing such local
circuit and thereby preventing the operation
of such motor when such operating mechan-
ism is in a condition to permit the operation
of such brake mechanism and the corre-
sponding controller is in a neutral position.

“11. 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

controller on another of such cars adapted to
control such circuit, contacts operated by

such controller when such controller 1s in a

neutral position to close one break in a local
circuit, Emke- mechanism carried by each of
such cars, operating mechanism associated
with such controller for controlling such
brake mechanism, means &ssociateg with
such operating mechanism for rendering the
controﬁer inoperative when such operating
mechanism is in a condition to prevent the
operation of such brake mechanism, and
means associated with such operating mech-
anism for closing such local circuit and there-

by preventing the operation of such motor

| when such operating mechanism 1s 1n a con-
dition to permit the operation of such brake

mechanism and such controller is In & neu-
tral position. ' _

12. In a system of train control, a plural-
ity of cars, an electric motor carried by one of
such cars, means for supplyin

Ircul such motor,
a controller on each of such cars adapted to
control such circuit, contacts operated by
each controller when such controller is n a
neutral position to close one break in a local

circuit, brake mechanism carried by each of
mechanism on each of

such cars, operatin
such cars for controlling such brake mechan-

‘jsm, means associated with one of such oper-

ating mechanisms for rendering the corre-

sponding controller inoperative when such
operating mechanism is in a condition to

prevent the operation of such brake mechan-
ism, and means associated with each of such
operating mechanisms for closing such local
circuit and thereby preventing the operation

of such motor when such operating mechan-
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of such cars, means for

1Ism I8 in a condition to
of such brake mechanism and the corre-
sponding controller is in a neutral position.

13. In a system of train control, a plural-
1ty of cars, an electric motor carried y one
, supplying electric
energy to the operating circuit of such motor,
switching mechanism for controlling such
circuit, eiectrmna,gnetic mechanism adapted
to control such switching mechanisimn, a con-
troller on each of such cars adapted to control
the energizing eircuit of such electromagnetic
mechanism, contacts operated by each con-
troller to close one break in a low resistance
path between the terminals of such electro-
magnetic mechanism when the controller is
in a neutral position, brakes carried by such
cars, mechanism for pneumatically o erating
such brakes, a valve for control img the
operation of such pneumatic mechanism and
means assoclated with such valve for closing
such low resistance path when such valve is
In & position to permit the operation of such
brakes and the corresponding controller is in
a neutral position. o

14. In a system of train control, a plural-
ity of cars, an electric motor carried gy one
of such cars, means for supplying electric
energy to the operating circuit of such motor,
switching mechanism for controlling such
circuit, eiectromagnetic mechanism adapted
to control such switching mechanism, a con-
troller on each of such cars adapted to con-
trol the energizing circuit of such electro-
magnetic mechanism, brakes carried by such
cars, mechanism for pneumatically o erating
such brakes, a valve for controlling the oper-
ation of such pneumatic mechanism, means
assoclated with such valve for closing a low
resistance path between the terminals of
such electromagnetic mechanism when such
valve is in a position to permit the operation
of such brakes and the corresponding con-
troller is in a neutral position and means for
opening the operative circuit of such con-
troller when such valve is in g position to
prevent the operation of such brakes.

1ty of cars, an electric motor carried y one
of such cars, feeders adapted to supply elec-
tric energy to the operating circuit of such
motor, switching mechanism on one of such
cars for controlling such circuit, conductors
extending through the train, an electro-
magnetic mechanism bridged between two
of such conductors and adapted to control

another of such cars for operating such elec-
tromagnetic mechanism, contacts operated
by such controller to close one break in g low
resistance path between such two conductors
when the controller is.in a neutral position,
brakes carried by such cars, mechanism for
pneumatically operating such brakes, a valve

assoclated with such controller and adapted |

permit the operation |

controller is in g neutral

‘r1ed by such cars, mechanism for pneumatic-
15. In a system of train control, a plural- |

ciated valve 1s in g
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to control such pneumatie mechanism and g
switch operated by such valve and adapted

to be moved to a position to close such low

resistance path between such two conductors

‘when such valve is in a position to permit the

operation of such brakes and such controller
1$ In a neutral position.

16. In a system of train control, g plural-
1ty of cars, an electric motor carried by each
of such cars, feeders adapted to supply elec-
tric energy to the operating circuits of such

motors; switching mechanism for controlling

such circuits, conductors extending through
the train, an electromagnetic mechanism
bridged between two of such conductors and
adapted to control such switching mechan-
1sm, a controller on each of such cars adapted
to operate such
contacts operated by each controller to close
one break in a low resistance path between
such two conductors when the controller is
In & neutral position, brakes carried by such
cars, mechanism for pneumatically operating
such brakes, a valve associated with each
controller and adapted to control such prneu-
matic mechanism and s switch operated by

each valve, each of such switches adapted to

~close such low resistance path when the asso-

ciated valve is in a position to permit the
operation of such brakes and the correspond-
ing controller is in a neutral position.

17. In a system of train control, a plural-
1ty of cars, an electric motor carried by each
of such cars, feeders adapted to supply elec-
tric energy to the operating circuits of such
motors, switching mechanism for control-
1 such circuits, conductors extending
through the train, an electromagnetic mech-
anism bridged between two of such conduc-
tors and adapted to control such switching
mechanism, a controller on each of such cars
adapted to operate such electromagnetic

Inechanism, contacts operated by each con-

troller to close one break in a low resistance
path between such two conductors when the
position, brakes car-

ally operating such brakes, a valve asso-

~clated with each controller and adapted to
~control such pneumatic mechanism and a
-switch operated by each valve, each of such
- switches adapted to close such low resistance
“path when the associated valve is
tion to permit the o
and the corresponding controller is in a

‘neutral position and each of such switches
such switching mechanism, a controller on

eration of such brakes

acdapted to open the operative circuit of the
corresponding controller when the asso-

. position to prevent the
operation of such brakes.

18. In a system of train control, a plural-

iti-y of cars, an electric motor carried y one
0

tric energy to
motor, switching mechanism on one of such

electromagnetic mechanism,

such cars, feeders adapted to supply elec-
the operating citeuit of such
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cars for controlling such circuit, conductors | mechanism for opening the operative circuit

extending through the train, an electromag-
netic mechanism bridged between two of
such conductors and adapted to control such

switching mechanism, a controller on an-

other of such cars for operating such electro-

magnetic mechanism, brakes carried by such

cars, mechanism for, pneumatically operating
such brakes, a valve associated with such
controller and adapted to control such pneu-
matic mechanism, a switch operated by such
valve and adapted to be moved to a position
to close a low resistance path between such

two conductors when such valve is 1n & posi-

tion to permit the operation of such brakes,

and means associated with such pneumatic
mechanism for opening the operative circuit

of such controller when the air pressure is not

sufficient to operate such brakes.

19. In a system of train control, a plural-
itv of cars, an electric motor carried by each
of such cars, feeders adapted to supply elec-
tric energy to the operating circuits of such
motors, switching mechanism for controlling
such circuits, conductors extending through
the train, an electromagnetic mechanism
bridged between two of such eonductors and
adapted to control such switching mechan-
ism, a controller on each of such cars adapted
to operate such electromagnetic mechanism,
brakes carried by such cars, mechanism for

~ pneumatically operating such brakes, a valve

30

associated with each controller and adapted

to control such pneumatic mechanism, &

switch operated by each valve, each of such
switches adapted to close a low resistance

~ path between such two conductors when the

45

50

55

60
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associated valve is in a position to permit the
operation of such brakes and the correspond-

ing controller is in a neutral position, and
means associated with such pneumatic mech-

anism for oYening the operative circuit of

such controller when the air pressure is not
sufficient to operate such brakes.

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

electric energy to the operating circuits of
such motors, switching mechanism for con-

trolling such circuits, conductors extend-

ing through the train, an electroma etic |

mechanism bridged between two of such con-
ductors and adapted to control such switch-
ing mechanism, a controller on each of such

cars adapted to operate such electromagnetic

mechanism, -brakes carried by such - cars,
mechanism for pneumatically operating such
brakes, a valve associated with.each control-
ler and adapted to control such pneumatic
mechanism, a switch operated by each valve,

each of such switches adapted to open the
0peratitre~ circuit of the correspﬁnding con-:
troller when the associated valve is in & posi- |
tion to prevent the operation of such brakes,

and means associated with such pneumatic

‘pneumatic mech

of such controller when the air pressure is not
sufficient to operate such brakes.

21. In a system of |
ity of cars, an electric motor carried by each
of such cars, feeders adapted to supply elec-

tric energy to the operating circuits of such-

metors, switching mechanism for controllinﬁ
such circuits, conductors extending throug

the train, an electromagnetic mechanism
bridged between two of such conductors and
adapted to control
ism, a controller on each of such cars adapted

to operate such electromagnetic mechanism,

brakes carried by-such cars, mechanism for
pneumatically operating such brakes, 2 valve
associated with each
to control such pneumatic.mechanism, a

such switching mechan-

controller and adapted

train control, a plural-

70

75

80

switch operated by each valve, each of such

switches adapted to close a low resistance

‘path between such two conductors when the

associated. valve is in a position to permit the
operation of such brakes and the correspond-
ing
such switches adapted to open the
operative circuit of the corresponding con-

controller is in a neutral position and.
each of

85

Q0

iroller when the associated valve is in a posi-

tion to prevent the operation of such brakes,

and means associated with such pneumatic
mechanism for opening the operative clrcult

of such controller when the air pressure is not

sufficient to operate such brakes.
- 22. In a system of train control, a plural-
ity of cars,

of such cars, means for supplying electric

an electric motor carried by one

95

100

energy to the operating circuit of such mo-

tor, switching mechanism for controlling
such ¢ircuit, a controller on each of such cars
adapted to operate such switching mechan-
ism, brakes carried by such car, mechanism
for pneumatically operating such brakes, a
valve for controlling the operation of such
anism, means assoclated
with such valve

on another car inoperative when such valve

for rendering a controller

105

110

is in a position to permit the operation of such

brake mechanism, and means for rendering
each of such controllers inoperative when
the air pressure in such pneumatic mechan-
ism is not sufficient to operate such brakes.
23.  In a system of train control, a plural-

energy to the operating circuit of such mo-
tor, switching mechanism for controlling

such circuit, a controller on each of such.

cars adapted to operate such switching

mechanism, brakes carried by such  car,.

mechanism for pneumatically operating such

‘brakes, a valve associated with each con-

troller, each of ‘such valves adapted to
control the operation of such pneumatic

mechanism, means associated with one of

such valves for rendering the corresponding

116

ity of cars, an electrie motor carried by one
of such cars, means for supplying electric

120
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a position to prev.ent the operation of such |

brake mechanism, means associated with
such valve for rendering a controller on an-

- other car inoperative when such valve is in a

position to permit the operation of such
brake mechanism, and means for rendering
each of such controllers inoperative when
the air pressure in such pnenmatic mechan-
1sm 1s not sufficient to operate such brakes.
24. In a system of train control, a plural-
ity of cars, an electric motor carried by one
of such cars, means for supplying electric
energy to the operating circuit of such mo-
tor, switching mechanism for controlling
such circuit, electromagnetic mechanism
adapted to control such switching mechan-
1sm, a controller on each of such cars adapted
tocontrol theenergizing circuit of such electro-
magnetic mechanism, brakes carried by such
cars, mechanism for pneumatically operating

such brakes, a valve for controlling the oper- -

ation of such pneumatic mechanism, means
associated with such valve for closing a low
resistance path between the terminals of
such electromagnetic mechanism when such
valve 1s in a position to permit the operation
of such brakes and the corresponding con-
troller is in a neutral position, and means for
rendering each of such controllers inopera-
tive when the air pressure in such pneumatic
mechanism is not sufficient to operate such
brakes. _

25. In a system of train control, a plural-
1ty of cars, one or more electric motors car-
ried by one of such cars, means for supplying
electric energy to the operating. circuit of
such motor, switching mechanism for con-
trolling such circuit, a controller on each of
such cars adapted to operate such switching
mechanism, brakes carried by such ecars,
mechanism for pneumatically operating such
brakes, a valve for controlling the operation
of such pneumatic mechanism, means for

- opening the operative circuit of one of such

controllers when such valve is in a position
to prevent the operation of such brakes, and
means for rendering each of such controllers
inoperative when the air pressure in such
penumatic mechanism is not sufficient to
operate such brakes. _

26. In a system of train control, a plural-
1ty of cars, an electric motor carried by one
of such cars, means for supplying electric
energy to the operating circuit of such mo-
tor,switching mechanism for controlling such
circuit, electromagnetic mechanism adapt-
ed to control such switching mechanism, a
controller on each of such cars adapted to
control the energizing circuit of such electro-
magnetic . mechanism, brakes carried by
such cars, mechanism for pneumatically op-
erating such brakes, a valve for controlling

the operation of such pneumatic mechanism, |

means associated with such valve for closing

a low resistance path between the terminals |

802,734

of such electromagnetic mechanism when
such valve is in a position to permit the op-
eration of such brakes and the corresponding
controller is in a neutral position, means for
opening the operative circuit of such con-
troller when such valve is in a
prevent the operation of such brakes, and
means for rendering each of such controllers
inoperative when the air pressure in such

pneumatic mechanism is not sufficient to -

operate such brakes.

27. In combination with a car adapted to
be electrically driven, means for supplying
electric energy from feeders to the operating
circuit of the motor thereof, switching mech-
anism for controlling such circuit, electro-
magnetic mechanism adapted to control
such switching mechanism, a controller on
such car for operating such electromagnetic
mechanism, contacts operated by such con-
troller to close one break in a low resistance
path between the terminals of such electro-
magnetic mechanism when the controller is
in a neutral position, air brakes on such car, a
main operating valve for such brakes asso-
clated with such controller, supply and train
pipe connections from the braEe system of
the car to such main valve, auxiliary control
valves in such supply and train pipe connec-
tions, and means associated with such aux-
itliary control valves for closing such low re-
sistance path when such auxiliary control
valves are in a position to permit the opera-
tion of such brake mechanism and such con-
troller 1s in & neutral position.

- 28. In combination 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
such elrcuit, air brakes on the car, a main
operating valve for such brakes associated
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 connections,
means assoclated with such auxiliary control
valves for rendering such controller inopera-
tive when such auxiliary control valves are
In 8 position to prevent the operation of such
brakes, and means for rendering such con-
troller inoperative when the air pressnre in
the brake system is not suflicient to operate
the brakes. , - |

29. In asystem of train control, an electric
motor carried by one of the cars of the train,
means for supplying electric energy to the
operating circuit of such motor, switching
mechanism for controlling such circuit, a
controller on each of such cars adapted to
operate such switching- mechanism, contacts
operated by each controller and adapted
when such controller is in a neutral position
to close one break in a local circuit adapted
to control the main operating circuit, air

brakes on such train, a main operating valve

position to
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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
5 such supply and train pipe connections,
means associated with one of the main operat-
ing valves and controlled by the correspond-
ing auxiliary control valves for closing such
local circuit and rendering the corresponding
12 controller inoperative when such auxihary

‘control valves are in a position to prevent the |

operation of such brakes, and means asso-
ciated with such main operating valve and
controlled- by such auxihiary control valves

15 for rendering a controller on another car in-
- operative when such auxiliary control valves |
are in a position to permit the operation of |

such brake mechanism and when the con-

troller associated with such auxiliary control |

20 valves 1s in a neutral position. |
30. In a system of train control, an electric
motor carried by one of the cars of the train,

feeders adapted to supfly electric energy to
the operating circuit of such motor, switch-

26 ing mechanism on one of such cars for con-

trolling such ecircuit, conductors extending

througﬁl the .train, efectroma,gnetic' mechan-
1ism bridged between two of such conductors |

and adapted to control such switching mech-

80 anism, a controller on another of such cars

for operating such electromagnetic mechan-
ism, contacts operated by such controller to
close one break in a low resistance path be-
- tween such two conductors when the con-
36 troller is in a neutral position, air brakes on
the train, a main operating valve for such
brakes associated with such controller, sup-

ply and train pipe connections from the brake

system of the train to such main valve, auxil-
40 iary control valves in such supply and train

H

pipe connections, and a switch operated by |

1907.

one 'of such auxiliary control valves and

adapted to be moved to & position to close

such low resistance path when such auxiliary
control valve is in a position to permit the
operation of such brakes and such controller
is in a neutral position., o

- 31. In a system of train control, an elec-
tric motor carried by one of the cars of the

| train, feeders adapted to supply electric

energy to the operating circuit of such mo-
tor, switching mechanism on one of such cars

for controlling such circuit, conductors ex-
tending through the train, an electromag-

netic mechanism bridged between two of
such conductors and adapted to control such
switching mechanisin, a controller on another
of the cars for operating such electromag-
netic mechanism, air brakes on the train, a
main operating valve for such brakes asso-
ciated with such controller, supply and train
pipe connectionsfrom the brake system of the

train to such main valve, auxiliary control
train pipe connec- -

valves in such supply and
tions, a switch operated by one of such aux-
iliary control valves and adapted to be moved

to a position to close a low resistance path

between such two conductors when such
auxiliary control valve is moved to a position
to permit the ogeratio’n of the brakes, and
means associated with such brake system for
opening the operative circuit of the controller
when the air pressure is not sufficient to op-
erate the brakes. ' .

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

L HARLEY A. JOHNSON.
Witnesses: o S
| Epwin T. MUNGER,
~ApoLrH A. DANs.
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