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CONTROL SYSTEM

Leslie bay, Chicago, 111,

assignor of one-half to

Lamar L. Day, St. George, Staten Island, N. Y.
Application August 6, 1942, Serial No. 453’,872
14 Claims.. (Cl 246—170)

This invention relates generally to electrical
control systems and more particularly to electri-
¢al systems for controlling the brakes of railroad
trains and the like, Certain subject matter dis-
closed herein is being claimed in my copending
" divisional application for -an Electric switch, Ser.

No. 623,812, filed October 922, 1945; and my co-
pending ‘continuation in part: application - for
Connectors for electric circuits, Ser. No. 623,813,
filed October 22, 1945, : e
"It is an important object of the invention to
provide, an electrical control system for applying
the air brakes or the like on railroad trains upon
" derailment of fhe train or dpon the derailment
of one or more of the cars thereof. CoE
- Another object of the invention is to provide
a system of this character for the automatic ap-
plication of the brakes of a train when derail-
ment occurs. . B

Still another object of the invention is to pro-
vide a system of this character wherein the ac-
‘tion is positive and certain. A
A further object of the invention is-to provide
a system of this character that may be readily
_installed on existing or old equipment as well
as on new equipment. o :

A still further object is to provide a system of
this character wherein 3 single wire is used, the
return_circuit being through ‘the track and/or
‘through the under frame ofthecars. -~ =

A further object is to provide a system of this
character wherein the train air line is opened.
first on the engine at the head of the train,
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Purther objects of the invention are to provide B

a.system of this character
by the various train’ and yard crews so that there:
will be a minimum of time consumed in train.
“assembly and switching operations by said train:
‘crews; that is easily tested; that is free from ac-
cidental “operation Or errors in operation; that:

“will use a minimum amount of current when the,
“gpen circuit” arrangement is used; that will in~
. .sure prompt operation under various operating
conditions even when cars with loose draw-bars
and coupling pins are -passing ove i
joint in the frack at the time of derailment; that
in¢ludes a signal to the enginner indicating that
.the brakes are being set; that is relatively inex-

-pensive to produce, install and maintain; thathas
relatively ‘few parts; that may include an emer-"

gency stop arrangement which may be operated
_manually by a member of the crew or the like;
that may include a signal on the respective cars
.to indicate that the system is in operation; and

. that includes a hermaphrodite split plug adapted-

that is easily operated

40

over an insulated4°

. .modification of the control switches;

50

.55

to insure proper connections between the cars;’
said plug being such that the parts may be con-
nected with a single operation and disconnected
at the right place without assistance of the train
crew or other personnel, and which,'w_ill‘ not
“short” when wet by rain or the ke, v o
Other objects and advantages of the invention
will be apparent to those skilled in the ‘art from
the following description or may be ascertained -
from a study. of the accompanying drawings' in
which certain modifications of the invention have
been shown. It will be evident that the principles
of the irivention 'may be incorporated in ‘various
forms and I contemplate the employment of-4ny
structures, arrangements, or modes of operation
that are properly within the 'scope of the ap-
pended claims. - - st i
In the drawings: I
Figure 1 is a diagrammatic view of the-entire
electrical - system ‘embodying my invention; ° .
Figure 2 is an enlarged diagrammatic side view
of one.of the control switches for. actuating the
system upon derailment; B
Figure 3 is a diagrammatic elevational view of
a car truck showing a control switch for-actuat-
ing the system upon derailment; - . e
Tigure 4 is a partial end view of .the

car truck

showing said switch from one end thereof; -« =

Tigure 5 is a plan.view. of the hermaphrodite
plug with portions cut away in one part to show
the interior construction thereof; . - o7tk

Figure 6 is a view of ‘the plig: taken on line

_6—56 of Figure 5;

Figure 7 is a diagrammatic view of the plugs
to show the arrangement thereof on the cars; .
Figure 8 is a diagrammatic view of a portion
of the electrical circuit ‘to show a modification
of the invention; - o
" Figure 9 is a diagrammatic view of another
portion of the electrical system showing & modi-
fication thereof; L S
Figure 10 is & diagrammatic view of still: an-
other portion-of the electrical system showing o
modification; . EEE R
Figure 11 is an end view, partly in section, of &
Figure 12 is a view of same, partly in section,
faken at right angles relative to Figure 11; and:'
Figure 13is a._sectional view taken on line
{3—1{3 of Figure 11, L
Throughout the ' dfawings  similar reference

characters represent similar parts although where

such parts are modified in ‘structure or operation
they are given a further differing reference char-
acter, S S ST
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Referring more particularly to Figure 1 the por-
tion of the electrical system indicated by the'char-
acter A is preferably installed on the engine; that
portion indicated by C is installed on each car;
and the portion indicated by the character E is
breferably on tthe last car of the train. B and D
indicate the couplings between the cars which
connect the cars together electrically.

Throughout the drawings it is to be under-
stood that all grounds are grounded to the frame
of the respective train units. All grounds are

Dreferably welded to the frame or such part as

they are connected to.

The primary electrical system preferably in-
cludes a storage battery 20 having its negative ter-
minal grounded at 22.
adapted to be connected
wires 26, 28 and 30,
32.
battery and the motor is a delayed action circuit
breaker34 and a main contyol switch-36. An elee-
trical generator 38, operated by any suitable
means such as a steam turbine or the like;. is
grounded at 40 and connected with Wire: 26 by a
wire 42, said generator being: adapted to. supply
current for operating the eleetrical control sys-
tem and/or for charging the storage. battery-20.
A signal bell 44 may, if desired, be included on the
engine and is connected to wire 30 by a wire 4§,
sald bell being grounded at 48. The motor 24 is
connected by any suitable well known mears, such
as. gearing or the. like, to. am air valve: 40 con-
trolling the pipe line 52 of the air brake system.

It: should: be borne in mind that, the wires: of
the main cireuit which carry .a heavysload are
relatively large to eliminate undue resistance and
possible overheating when the battery delivers
full power. ‘ .

‘The control circuit; includes a. magnet: 56 for
actuating the switeh 38, said magnet; acting on a
hinged bar: 58 of iron or other suitable material
which comprises part of said switch. Buttons 60
and 62 of insulating material may be attached to
the:magnet and the bar 58 respectively, said but-
tons being arranged to form a stop for limijting
movement of the bar. The. magnet. is connected
to wire. 28 by a. wire. 64: which: leaves the magnet at
65 and is:adapted to be connected to an insulated
wire. 66 on. the adjacent car: by means of g her-
maphrodite split plug 70 which. will be hereinafter
fully described. - - . ’
"+ Wire 66 runs the full Iength of the. car.and is
adapted to_be connected to the wire 66 of the
next car by a similar plug T0. The wires 86 of
the cars: may be relatively: small if desired: th
holding the cost thereof to. a minimum. o

Each ear is provided with: switches 12, there
being a switeh 72 secured adjacent. the: respective
ends.of the usual spring plates 74 of the car trucks
at each end of the cars, said switches, 72 being
connected by wires 16 to wires: 68 and are
grounded at 133. A more: detailed description of
the: switches: 12 will be given hereinafter.

For passenger cars a signal light 18 may be in-
stalled, said signal being grounded at 80 and con-
nected to wire 66 by means of a. wire 82 which has
a. switch 84 interposeq therein, said switch 84 is
shown as: being controlled by a solenoid 86 al-
though a magnet. or other suitable means may be
used to actuate same, , ‘

In order to insure an electrical connection be-
tween: the. frames of adjacent cars wires 88 are
grounded at: 92 to the respective frames and said
Wires: connected together through the plugs 10.
This connection provides a positive flow of cur-

to a motor 24 by insulated

the motor being grounded at,
Interposed in this connection between, the .

2,391,228
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rent throughout the control circuit. This ar-
rangement is particularly desirable to insure an
electrical connection between the cars should cars
having loose draw-bars and coupling pins be
passing over an insulated joint in the tracks when
derailment oceurs. If such an arrangement were
absent under such circumstances there might be a
delay in the setting of the brakes and severe dam-
age 10 equipment or personnel and bagsengers
might result. . ‘ S ’

As shown in the drawings the car at the rear of
the train is provided with a switch 26 adapted to
connect wire 66 of said car to a ground 98. If
desired such a switch and ground may also be in-

- cluded in.the control circuit of other cars. This

switeh is to permit manual closing of the control
circuit to effect setting of the brakes in case the
engineer fails to see a hand signal or should such
setting of the brakes be desirable for any other
reason. The switch 96 may also be closed to test
the control circuit and it. therefore .provides a
simple and effective. means for making such a. test.
It is'to be understood, of course, that the rear car
circuit, preferably also includes the, switches 12 as
shown.for the carsat.C.. . . .. R

Referring more particularly to Figures.5, 6 and
ithe hermaphrodite split plugs 10. each comprise
‘@ pair of mating or matching parts 100 and (02.
Each part comprises a body of any suitable in-
sulating material such as Bakelite. or the like and
each: body is formed of opposed portions, 104 and
106 secured together- as by bolts 108. A rounded
prong R and a square prong S extend longitu-
dinally in each body and said prongs are provided
with a rounded head adjacent the inner ends hav-
ing serews I10 for securing respective wires f10a
thereto. Adjacent the prongs S and R are longi-
tudinally extending passages. (14 and 1§ respec-
tively having cross sections corresponding to the
cross. sections. of the adjacent prongs.

Adjacent the prong R is. a spring LI8 suitably
anchored in the body of the plug and having a
head 120 normally entering the passage 116 and
s0. formed as: to: permit. entrance of the mating

5 prong R of the ether part.of the plug. The head

120 is shown as being round although any other
suitable: shape may be provided and. when the
mating prong R is inserted in the passage 116
the head 120 is displaced, entering a recess. 122
provided therefor. The head. 120 is adapted to
[rietionally bear against the adjacent prong to
prevent. accidental separstion of the plug parts.
It is to be .understood, of course, that. a.similar
spring (18 is. provided for the prong S and plug
-102 is similar in construction to plug 100. 1
The passages 114 and 116 of each part of the
plug extend along corresponding sides of the-re-
-speetive prongs and receive. corresponding prongs
of the other-part. Thus the parts of the plug can
-only be connected together in one way and it is
impessible: to connect. them together improperly.
A gasket (21 may be provided between the
parts- 104 :and. 106 -of -each part-of-the. plug to
prevent. rain or-the like from penetrating into
the interior of the body and causing: a; short: cir-
cuit,-and if desired a flexible. sheath £2§ of metal
or the like may be provided to protect; the. wires
adjacent each plug. It has also been found de-
-sirable. to provide recesses or notches 200 in the
abutting ends of the matched parts of the plugs,
'said notches aiding in preventing “shorting” be-
tween the prongs S and R should the plugs be-
come wet from rain or snow:; - :
Referring to Figure 7 the arrangement of the
“plug: parts at. the ends.of the catsis-shown. . The
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construction of the plugs is such that the part
at'the end of one car will always match or mate
with the part at the end of an adjacent car. It
should be noted that the plug parts have flexible
connections 126 with their respective cars so that
said parts may be rotated or turned, if necessary,
to match the respective plug parts of the ad-
jacent cars.’ o S
“TThe switches 12 ‘each comprise a réesilient
winged member secured to the under side of the
spring plate T4 and insulated therefrom by a block
"138 of any well known type of electrical insulat-
- jhg material such as Bakelite or the like. The
winged member includes wings 130 which are op-
positely  disposed and downwardly inclined and
* ‘are adapted; when deformed upwardly, to contact
switch members 132 fixed to opposite sides of the
spring plate 14 by any suitable means such as
rivets 134 or the like. ‘Each part 130 has a
horizontal portion 136 which normally lies parallel
with rails 137 and such parts may terminate in
upwardly inclined free end portions 138. It is
to be understood: that the members 132 are
grounded to the spring plates 14 which form part
of the underframe. of ‘the respective cars, the
" “grounding of said members being shown at 133 in
Figure 1. The winged member of each switch 12
is connected to wire 66 hy a wire T6. - o
 The spring plates are customarily installed be-
tweeri the front and rear wheels 138 and 140 re-
spectively “of each truck of a car, as shown in
PFigure 3, the trucks being disposed adjacent the
réspective ends.of the cars. And end view of a
spring plate of a truck, with the switches 12
movnted thereon, is shown in Figure 4 and it
will be noted that said switches are disposed out-
wardly of and above the -top plane. of the adja-
cent rails 13T. -

The above described system is.an open circuit
afrrangement wherein normally there is no current
fiowing -therethrough and the operation. thereof
is as follows: . A
" The delayed circuit breaker 34 is normally
closed and the switch 36 is normally open as - well
as the switches 12:and the manual control switch
86. However, should .2 derailment -occur the
wheels of - one side of one or more car trucks
will fall outside the rails while the wheels on the
other side will drop between said rails. 'Thelower
horizontal parts 136 of the switch 12 disposed be-
tween the latter set of wheels will strike the ad-
“jacent rail-and will be thereby forced upward into

- contact with the members 132 of said switch thus
-¢closing the control circuit and causing magnet 56
to.draw bar 58 toward it so as to close the main
-gireuit: switch 386, Upon closing of said switch
“36 the motor 24 is supplied with current and. is.
caused to operate, thereby- opening valve 50 of
.the air brake system. The brakes are thus set
and.as-the valve 50 is located on the engine at’
the head of the train the brakes at said head are
set first which is the most desirable arrangement,
the ‘brakes on the-rest of the cars being. set
.progressively toward the rear end of the train.

At the-time the control circuit is-closed the’
‘solenoid 86 is energized to-close’ switch 84, thus
- furning 6n-the warning light 18. If such & light
‘i installed: in each car of & passenger train the

<
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signal light 18 is primarily intended for passenger
trains and may be eliminated if desired, particu-
larly from freight cars.: o o
However, if desired, fhe motor 24 may also he
connected by gearing or the like with the motive
power control whereby said ‘motive power,
whether steam, electricity, or an internal combus-
tion engine or the like, is shut off automatically
and simultaneously with the setting of the brakes.
T+ is also to be understood that if desired substitu-
tions may be made for various parts of the sys-
tem. - For example a solenoid may be used in-
stead of magnet 56; a light may be used instead
of the bell 44; or a magnet may be used in place
of solencid 85.- Other similar substitutions may
also be made for these and other parts. Ce
The delayed circuit breaker 34 is interposed in
the main circuit to break said circuit after the
valve 50 has been opened by the motor -and the
pbrakes of the train have been applied. An alter-
native arrangement may include a self-protected
motorized valve for the air line control and such
a valve may be so designed and constructed as-to
break the main circuit when the valve is opened,

thus-effecting de-energizing of the magnet 56 and

allowing the switch 36 to return to its normal open

-position. The circuit preaker 34 could then he

dispensed with. . :
Tn order to convert the system into a closed

circuit arrangement the parts shown in Figures

8, 9 and 10 would be added. In Figure 8 an am-

" meter {50 is adapted to be connected by switch
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“passengers of the ‘respective cars are given a

warning ‘signal that an emergency setting of the
-prakes i§ being made. ~ The warning bell 44 is also
caused to operate, said bell being energized when
~the switch 86 is closed. Thus the engineer is au-
tomatically given
power of the engine: It is :to ‘be noted that.the

a signal to shut off the motive

75

159 to wire 65 on the engine and behind the switch
152 by wire 154. There would also preferably be
a _varia.ble resistance unit 156 which is adapted
to be attached to wire 65 by a switch 162 and wire
158, said unit 156 being grounded at 160, A
switch 162 is interposed in wire 65 for controlling
the current through the variable resistance -unit.
In Figure 9 means is shown for grounding wire

- 85 and/or wire 66 by means of a wire 164, the cur-

rent through said wire being controlled by a
switch 166. It is to be understood that each car
may ‘include such an arrangement which would
be adapted to ground the wire 66 of the car adja~-
cent to a “cut” in the train or.at the end of the
train. In Figure 10 an ammeter {68 is adapted
to. be connected by a wire 178 to wire 66 by the
switch 96, said ammeter being grounded -at 112,

1n the closed circuif system the delayed circuit
breaker 34 and switches 72 and 96 would normally
Le closed. Theswitches 12 would be hooked up in
series on each car and also would be in series with
the switch 96 on the rear car of the train which
is normally the caboose on a freight or the ob-
servation car of a-passenger train. Switches 152
and 162 would be positioned to complete the ‘cif-
cuib through wire 65 (Figure 8). Switch 36 would
be constructed and arranged to be in the open
position while current flowed through magnet 56.
The switches 12 would then be opened by strik-
ing a rail so that the control circuit would he
broken upon derailment of a car or cars. _.The
magnet 56 becomes de-energized with the break-
ing of the control circuit thus causing switch 3610
close and complete the main circuit for operation
of motor 24. The motor then opens the air valve

. 5@ and effects application of the brakes as already

described." o . : P
When a car is to be switched or the train. cut
in two;.one of the switches 166, Figure 9, is closed
to prevent breaking of the control circuit when a
posterior ‘car is detached from the train.assem-
1y, although normally the switches 166 are open
when the train is moving. " N
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The ammeters, one en the engine and one on
the: rear unit or car- of the: train, when propexly
constructed and connected, indicate to. erewmen
whether or not the current in the control cireuit
is uninterrupted. If desired galvanometers or
the like may be used instead of the. ammeters,

TFo: connect the ammeter 150 into: the: circuit,
switch 152 is: positioned: to.connect with wire 153,
the current returning to wire 65 beyond said
switeh threugh wire {54, and: in order to render
the variable resistance unit effective switch 182
is-positiened to connect wire 65 with wire 158, .

The normal position of switch 162 is such as

{0 provide a continuous: eircuit- through wire 65
but. it may be positioned to connect the variable
resistance unit with the source of electrical power
by the engineer or fireman before the. train is cut
to set out or pick up a ear or for other operating
reasons. This will divert: the flow of eurrent te
ground (60 through the variable resistance unit
156, which is adapted to be manually regulated
and graduated in units of cars in a frain to ren-
der the resistance equivalent to the train being
handled. Thus an undesired application of the
brakes wilt be avoided: when the train is eut.

Figures 11, 12 ang 13 show & modification of
‘the switches 72. Qpposed W-shaped frame mem-
bers 2108 are secured to the spring plate 14 hy
holts. 212. The members. 210 are spaced apart
-and: recejve therebetween s movable switeh mem-
ber including & hody portion 214 having laterally
extending shafts 216 pivoted in respective frame
members: 210. The end portion of each shaft 21§
is provided with: a sleeve 218 of electrical insulat-
ing material such as Bakelite or the like. Within
the member 214 is a pipe 219, each end of which
is threaded and projects outwardly longitudinally
of said body 214. Caps 220 and: 222 are sorewed
on: the upper and lower ends. respectively of said
pipe and said caps abut against respective adja-
cent: ends of the body 214. Cap 220 closes the
upper- end of body 214 and cap 222 is provided
with a square opening in which is slidably re-
ceived a. rod 224 square in cross section, said rod
having a head 226 within the pipe 219 and is
adapted to.slide freely therein. A spring 228, re-
acting against cap 220 and head 226 yieldingly
urges rod 224 outwardly. The. lower end of rod
224 is provided with a block 230. of steel or other
suitable material, which is received on a reduced
portion 232 of rod 224. The free end of the re-
duced portion 232 is overturned at 234 for reten-
tion of said block on rod 224. .

Semi-circular electrical contact members 236
are disposed adjacent opposite sides of the mov-
able switch member. The semi-circular members
236 include lateral arms 238 adjacent the respec-
‘tive ends thereof, said arms having end portions
240 secured to respective frame members 210 by
bolts or screws 242, thus holding said contact
members in position and grounding them to the
frame of the car through frame members 210 and
spring plate 74.

The contact members 238 are disposed in par-
'allel planes between which the switch member is
‘adapted to swing and the radius of said contact
members 238 coincide with the radius of the
path of the upper end of said switch member.
The positioning and spacing of the contact mem-
bers 236 is such that when the switch member
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swings from a vertical position the upper end

“thereof, which is shown as comprisihg the cap
220, will contaet same. However, to prevent, con-
tact between the switch member and the contact
members when the former is in a vertical posi-

75
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tion, said eontact members are  provided with
central U-shaped portions whieh extend out-
wardly and in which blocks 244 are seeured by
serews 246 or by any other suitable means, The
blocks. 244 are of Bakelite, fiber or other suitable
electrical insulating: material and have opbesed
concave portions 24§ in which the cap 220 is re-
ceived. The resilience of the contact members
urges the blocks 224 against the cap 220-and nor-
mally retains the switch member in its verticel
position. ’ -

The wire 16 is secured to the body 214 by a
screw 248. Inasmuch as the switch member is
insulated by sleeves 218 from the frame members
210 no electric current will fow- through the
switch when the switch member is in the vertical
position wherein the cap 220 is held against con-
tact with the: contact members 236 by blocks 244.

The switches of the embodiment shown in Fig-
ures:11, 12-and 13 are located on the spring plates
similarly to the switches 12 shown in Figure 2,
with the blocks 230 located above the top plane
of the rails and outwardly thereof, Considering
a. single switch, upon derailment of a car the
block of said switeh adjacent the wheels: which
drop. between the: rails. will: strike the top or ball
250: of the adjacent: rail. The rod 224 is forced
upwardly compressing: spring 228 .which absorbs
the resulting shock: At the same time the for-
ward mation of the ear will cause the mevable
switch member-to swing as indieated by the dotted
line 252 in Figure 1}, The. upper end of the
switch member: will swing into, contact with the
contact members 236 and complete the cireuit
through the switch thus closing the control cir-
cuit which in turn effects operation of the main
circuit and the application of the brakes of the
train. .

In order to use a switch of this character in 3
closed eircuit system it: would be necessary to ar-
range the contact members so that when the mov-
able switch member is vertical there would he
electrical contact between members: 236 and said
movable switch member and when said switch
member is swung out of the vertical position the
electrical contact would be broken,

If desired, a. casing or cover 254 may be pro-
vided to enclose the switch and said casing may

‘be secured by indentations 256 therein which en-

gage the upper edge of the lower horizontal por-
tions of the frame members 210. A slot 258 is
provided in the bottom side of the casing in
which the depending portion of the movable
switch member is received, said slot being wide
enough to prevent. contact of the switch member
with the sides thereof and long enough to. permit
swinging of the switch member for completion of
the cireuit through the switch., :

It will be understood that many variations of
the invention can be made from the disclosed
embodiments and it is not intended that the
scope thereof shall be limited to the forms shown
and described, nor otherwise than by the terms
of the appended claims. .

I claim: .

1. In an electrical system for eontrolling the
application of the brakes of & railroad train hav-
ing an air prake system with a valve therefor, a
main control system including a battery having
a ground, an electric motor having a ground and
operably connected to. the air valve, a main eir-
euit wire adapted to connect the battery and
motor together, a delayed aetion circuit breaker
and a normally 6pen main, econtrol switch. inter-
posed in the main eireuit wire, a control eireuit
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wire extending throughout the 1ength.of the train
and-connected: to -the main circuit wire between
the: circuit: bredker and-fhe main switeh, a mag-
" pet interposed in the control circuit and adapted
to- close the main -switch when-energized by cur-
rent. flowing through ‘the control circuit, and an
auxiliary ‘switch having -one part connected to
the control “clrcuit :wire and- the-other’ part
grounded, said switch being normally open and
so: positioned:on-a-car-of- the train :that same
will ‘strike a rail ‘and be closed upon derailment
of saidcar. - ¢ oo e

-2, The invention defined by claim 1 wherein
an electric: signal having a ground is connected
to the main ‘control circuit wire between the main
switch and the motor. -+ * " - o

3. The invention defined by claim 1 wherein
there is included an ‘electric signal on a-car of
the train, said signal having a ground, a connec-
tion for said signal with the control wire of said
car, a normally open switch interposed in said
connection, and electrical means having a ground
and adapted to close said switch when energized,
said electrical means being connected with the
control circuit wire. .

4. The invention defined by claim 1 wherein
the cars of the train are provided with auxiliary
switches at each side adjacent the ends thereof,
 said switches being disposed adjacent the respec-

tive rails of the railroad track on which the train
~is operated. - :

5. The invention defined by claim 1 and in-
cluding hermaphrodite plugs connecting the por-
tions of the wire of the control circuit on respec-
tive cars, said plugs being between the respec-
tive cars. » o

6. In an electrical system for controlling the
application of the brakes of railroad trains and
the like having an air brake system including an
air valve whereby the air line may be opened, a
main control system including a source of elec-

_tric power, electrically operable means for actu-
ating the air valve, means including a main
switch adapted to connect the electrically oper-
able means with the source of power, a control
cireuit including a normally open control switch,
and electrically actuated means connected with
the control circuit and adapbed to be energized
by current flowing through said cireuit, said elec-

rically actuated means being so constructed and
 arranged as to close the main switch when ener-

gized, and said control switeh being so positioned
on a unit of the train that it will be closed by
derailment of said unit.

7. The invention defined by ¢laim 6 including
a manually operable switch which ig operable at
times only for closing the control circuit.

8. In an electrical -system for controlling the
application of the brakes of railroad trains and
the like having an air brake system including an
air valve whereby the air line may be opened, a
main control circuit including a source of elec-
tric power, electrically operable means for actu-
ating the: air valve, means including a main
switch adapted to connect the electrically oper-
able means with the source of power, a control
cireuit including & normally open control switch,
electrically actuated means connected with the

control circuit and adapted to be energized by’

current flowing through said circuit, said elec-
trically actuated means being so constructed and
arranged as to close the main switch when en-
" ergized, and said control switch being so posi=-
tioned on a unit of the train that it will be closed
by derailment of said unit, and a delayed action
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circuit breaker in the main éontrol circult con-
nected in series with: the -control ‘switch. and
adapted to .operate after-a predetermined in-
terval for breaking the main and control circuits:
", 9" The invention defined by claim 6 wherein the
{rain comprises: a plurality- of separable units
and each unit includes a portion of the control
circuit, a hermaphrodite plug between the re-
spective units of thetrain for connecting fogether
the portions of the control circuit of said units,
and -fiexible :connections’ hetween the plugs and
the units to whichthey are attached. :

10. In an electrical system. for automadtically
controlling the application of the brakes of a
railroad train having an’air brake system, elec-
trically: operable means;-an air valve adapted. to
e operated thereby and located adjacent the
head of the train for:controlling the air brake
system whereby the brakes at the head of ‘the
train areset first upon brake applying actuation
of said valve, a main electrical control system
including a source of power connected with the
electrically operable means, a normally open main
switch in said main control system, a control cir-
cuit, electrical means connected with the control
circuit and adapted to close the main switch when
energized, and a normally open control switch for
the control circuit so positioned on a unit of the
train that it will be closed by derailment of said
unit.

11. In an electrical system for controlling the
application of the brakes of railroad trains and
the like having an air brake system including an
air valve whereby the air line may be opened, a
main control system including a source of electric
power, electrically operable means for actuating
the air valve, means adapted to connect the elec-
trically operable means with. the source of power,
a normally open switch for controlling the cur-
rent to the electrically operable means, a nor-

- mally open control circuit, means connected with
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the control circuit adapted to be energized by
current flowing through the control circuit, a
normally open switch means adapted to close said
control circuit, said last mentioned means being
so positioned on a unit of the train that it will be
closed upon derailment of said unit, and a de-

‘layed action circuit breaker for the control cir-

cuit and main circuit whereby both circuits are
broken after the electrically operable means has
actuated the air valve to set the brakes.

" 12. In an electrical system for controlling the
application of the brakes of a railroad train com-
prising a plurality of separable units and having
an air brake system with a valve therefor, a main
control system including a source -of electrical
power, electrically actuated means operably con-
nected to the air valve, a main circuit adapted to
connect the electrically actuated means with the
source of power, a normally open main control
switch interposed in the main circuit, a control
circuit extending throughout the length of the
train with portions thereof on the respective train
units, an electrical device adapted to close the
main switch when energized by current flowing
through the control circuit, a normally open
auxiliary switch for the control circuit so con-
structed, arranged and positioned on a train unit
that it will be closed upon derailment of said unif,
and hermaphrodite plugs between the train units
and adapted to connect together the portions of
the control circuit carried by said units, said
plugs being so constructed and arranged that the
parts thereof can be connected together in but
one way.
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.- 13. In an electrical system; for controlling the
application of the brakes of a railroad train hay-
ing a plurality of separable units and having an
alr-brake system, electropneumatic means. con-
trolling the air brake system, a main circuit for
said means, electrical means controlling the main
cireuit, & control circuit for the last mentioned
means, said control circuit extending throughout
the length of the train, at least one control eireyit
switch on each unit of the train adapted to be

- agtuated upon derailment of said unit, and at
least cne manually operable control circuit switch
on each unit of the train adapted to be actuated
at times only,

14. In an electrical system for controlling the
application of the hrakes of railroad trains and
the like having an air brake system including an
air valve controlling the air line, said train com-
prising g plurality of separable units: a main
control system including a -source .of electric
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power, electrically operable means for actuating
the air valve, means including a main switch
adapted to. connect the electrically operable
means; with. the source of power, 4 control circuit
extending substantially the length of the train
with portions of sald circuit on said umits, a con-
trol switch in the control circuit, electrically actu-
ated means connected with the control circuit and
adapted to be centrolled thereby, said electrically
actuated means being so constructed and ar-
ranged as to actuaie the main switch, said control
switch being so positioned on. a unit of the train
that it will be actuated by derailment of said unit,
a hermaphrodite plug for connecting together the
control circuit between the train units, said plug
being adapted to be connected together in but
one way, and. flexible connections between the
plugs and the respective units to which, they are

attached,.
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