
July 17, 1934. H. W. BRYAN ET AL 1966,538 
CONTROL SYSTEM 

Filed April 17, 1932 

S. 

n HESS 
SS 

OOOOOO 

n S 000000 RN S 
N r 
S S S 

m - 

s 

OOOOOO T 
Ys 

w 

R 

OOOOOO 

34uc11 tot 
Aaroa ?i Zrtyazz 

& theird tota KanzAA MVitae/sava 
2 x 2. - -e-Cé 

  

  



5 

0 

15 

50 

55 

Patented July 17, 1934 1966,538 

UNITED STATES PATENT OFFICE 
1,966,538 

CONTROL, SYSTEM 

Harold W. Bryan, South Hills, and Frank H. 
Nicholson, Edgewood, Pa., assignors to . The 
Union. Switch & Signal. Company, Swissvale, 
Pa., a corporation of Pennsylvania 
Application April 17, 1931, serial No. 530,814 

14 Claims. (Cl 177-311) 
This invention relates to control systems, and, 

although it has been primarily designed for em 
ployment in connection with brake-control 
means on trains, its utility is by no means to 
be limited to such function as it is susceptible 
Of use in other fields. 
The main object and feature of the invention 

is the provision of means for testing or indicat 
ing the integrity of one or more circuits that 
control normally deemergized translating means 
without, however, energizing said translating 
means when testing the circuit or circuits. 
In the accompanying drawing the invention is. 

disclosed in a concrete and preferred form by 
means of a diagrammatic view of the circuits 
here involved. . 
In the exemplification shown in the drawing, 

there are two circuits which here have one path 
in common, said path being conveniently indi 
cated by conductor C, reference characters A and 
Bindicating line wires which in conjunction with 
common path C and other devices to be present 
ly described constitute two line circuits. These 
line circuits may be conceived as extending from 
a control station D to a remote station E, and 
in the present instance said control station is 
one of a plurality of cars, such as the cab of 
the engine, and said remote station is another 
One of a plurality of cars, such as the caboose 
of a train. Any number of intervening cars 
may, of course, be present, and it will be seen 
that the line circuits extend from car to car. 
M' indicates a translating device, here a traffic 
controlling device Such as a brake-control mag 
net, connected across conductors A and C. M2 
indicates a similar translating device connected 
across conductors B and C. M' and M2 are of 
the type of brake-control means that are nor 
mally deenergized, and which when energized 
apply the brakes. Any suitable means may be 
provided to energize M' and M. In the present 
instance is shown a source of direct current O 
having one lead o' connected to path C and the 
other lead o connected through wires o3 and ot 
to either one or both of line conductors B and A. 
The arrangement is here such that when the 
engineer's brake Valve W is in the position shown 
in the drawing, that is in release, running or 
holding position, the contacts are open and no 
current is supplied to the line wires, but that 
when valve W is moved to bring contacts v', v2 
and 5 into engagement with contacts v3, vi and 
6, current is supplied to both M' and M2 to 

thereby energize them and give a service applica 
tion of the brakes. When valve V is moved into 

an intermediate or lap position in which con 
tacts v' and y are in engagement with contacts 
v3 and v but in which contacts 5 and y are out 
of engagement, M only is energized whereby the 
brake application already made is maintained. 

It will be understood that with such construc 
tion it is desirable to provide means for testing 

60 

the integrity of the line conductors so that the 
engineer may be assured at all times that the 
brakes will function if operated. Also, on long 
freight trains, it is desirable that the crew in 
the caboose be kept informed as to the depend 
ability of the brakes. .. . . . 
... Accordingly, the following means, or their 
equivalent, are provided to test the integrity of 
the line circuit: . . . . . . . . . ... ". . . . . 

Suitable means are provided to supply to the 
line conductors a current of a character different 
from that of source. O. As here shown X and Y 
represent two terminals of a circuit connected to 
a source of alternating current, and by prefer 
ence these means are located in the control sta 
tion. Interposed between this circuit and the 
one composed of conductors A and C is a trans 
former T', the primary 3 of which is in circuit 
X-Y and the secondary 4 of which is connected 
between conductors A and C. At the remote sta 
tion is a transformer T2 which is here constructed 
and connected as follows: primary 5 of the trans 
former extends between A and C, and Secondary 
6 is included in a circuit that controls, relay R. 
A second secondary 7 is also in an inductive rela 
tion to primary 5, but in addition said secondary 
7 is connected in series. With primary 5 by reaSOn 
of conductor 11, and also is connected to a front 
contact of circuit breaker 8 controlled by relay R. 
Circuit breaker 8 is connected to line conductor 
IB, which latter in turn is connected at the con 
trol station to conductor C. Windings 5, 6 and 7 
are so related to each other that, when the line 

cuit A, C, will energize primary 5, which latter in 
turn will energize both secondaries 6 and 7 with 
the result that R2 will be energized and will pick 
up 8 to thereby close the circuit between B and C, 
and this latter circuit will then receive current. 
from secondary 7. If current, however, flows 
through primary 5 and secondary 7 in Series the 
influence of these two windings will be opposite 
to each other and substantially equal so that 
secondary 6 will receive practically no current 
and consequently relay R2 will become deenergized 
and circuit breaker 8 will drop thereby opening 
circuit B-C. 
Any suitable indication means may be employed 
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a low resistance short-circuit be established be 

to denote the flow of current in the line circuit.S. 
At the remote station it is convenient to include 
a lamp L2 in multiple between Secondary 6 and 
relay R2. At the control station it is convenient 
to include a lamp L' between conductorSB and C. 
Also, if desired, the indicating means may in 
clude a relay R' included between conductorS B 
and C, and this relay can then control a circuit 
breaker 9 in circuit X-Y. 

Suitable blocking or filtering means, Such as: 
are well-known in the art, may be inserted in the 
various leads to segregate the direct and alter 
nating currents. For instance, conductors A and 
B may be provided with condenSerS 12, 13, 14 and 
15 to prevent the direct current from flowing 
through the transformers, and choke coils 16 may 
be inserted in the leads to the Source of direct 
current. So also magnets M' and M2 can be pro 
tected from the alternating current by having a 
high impedance, and this high impedance pre 
vents an undue drain of alternating current from 
the checking circuit. 
At the control station is located a shunt around 

circuit breaker 9, and in this shunt is located a 
manually operated circuit breaker 10 biased to its 
open position by spring 10. When the System is 
to be started, switch 10 is closed thereby energiz 
ing transformer T. Alternating current will 
now flow over line conductors A and C, and this 
current flow will in turn energize Secondary 6 to 
thereby close the circuit B-C at 8, and also light 
ing lamp l.2. Current induced in Secondary 7 Will 
then flow over conductors B and C and will light 
lamp L' and also energize relay R.' thereby pick 
ing up 9, so that switch 10 may now be opened. 
So long as alternating current flows in the line 
conductors, that fact will be indicated at both 
stations by lamps L' and LP and the engineer is 
therefore assured as to the integrity of these line 

If now conductor A should break or 

tween A and C, then transformer T will no longer 
be energized, and as a result lamp L will be 
extinguished, R2 will be deemergized, circuit B-C 
will be ruptured, at 8, lamp L' will be extinguished, 
relay R' will be deenergized and circuit X-Y will 
be ruptured at 9 thereby deemergizing transformer 
I. 

ductor A, through primary 5, Over conductor 11, 
and through secondary 7. The result will be that 
secondary 6 will receive practically no energy 
and hence lamp L.2 will become extinguished and 
relay R2 will become deemergized thereby dropping 
armature 8, and thus extinguishing lamp L. and 
deenergized relay ir'. In this case, therefore, 
tainsformer T' Will likeWise receive io current 
and indication of failure of integrity in the line 
circuits will be given at both stations. If con 

* ductor B should become ruptured or a low resist 
ance short circuit be established between B and 
C, then lamp,' will become extinguished and re 
lay R' will become deenergized. This in turn, 
Will deemergize transformer T', as before, and Will 
thus deenergize transformer it thereby extin 
guishing lamp L2 and deenergizing relay. R2. 
Again, in these circumstances, the result will be 
indication of failure in the line circuits at both 
stations and the discontinuance of the power 
Supply. 
This application is a continuation in part of 

application Ser. No. 512,922 filed February 2, 1931. 
We claim: 
1. In a control system involving three conduc 

tors A, B and C extending from a control sta 
tion to a remote station, the combination there 

If conductor C should become ruptured, then 
current from transformer T' Will fiOW over coil 

1,966,538 
with of a first transformer T' the secondary of 
which is connected with conductoi's A and C at 
the control station, a second transforiner T 
the primary of which is connected with conduc 
to1's A and C at the remote station, a relay R? 
having its winding connected with a first Second 
ary on transformer T2, a second secondary On said 
transformer T2 connected with conductoi's 3 a.ind 
C through a front contact of Irelay R2 aid SO re 
lated to the other windings on transformer i 
that if current flows through the primary and 
the Second Secondary in Series the VoltageS in 
duced thereby in the first secondary will be equal 
and opposite, a relay R' at said control Station 
having its winding connected across conductors B 
and C, a circuit for the primary of transformer 
T' including a front contact of relay R, and a 
source of alternating current, a normally open 
manually operable contact included in Said Cir 
cuit and connected in multiple with Said contact 
of relay R', and indicating devices connected in 
imultiple With said relays. 

2. In a control system involving three conduc 
tors A, B and c extending fro;in one station to 
another, the cornbination thelewith of a first 
transformer T located at one station and supply 
ing current to conductors A and C, a second 
transformer 2 located at the other Station and 
receiving current froin conductors A and C and 
provided with two secondary windings, a relay R° 
having its winding receiving energy from the first 
secondary winding of transformer T, tie Second 
secondary winding on transformer T2 being con 
nected across conductors B and C through a front 
contact, Qf Said elay and oeing SO related to the 
other windings of the second transformer that in 
the event of a difference of potential across Con 
ductors A and B the voltages created in the first 
secondary winding due to current in the primary 
and the second secondary winding are equal and : 
opposite, a Second relay R' at the first station 
having its winding receiving energy from con 
ductors B and C, means controlled by relay R' for 
Supplying current to the primary of said first 
transformer T, and indicating devices connected 
in multiple With Said relays. 

3. in a control System involving three coinduc 
COrS A, B and C extending from One station to 
another, the combination therewith of a winding 
at the first Station connected across conductors B 
and C, a circuit breaker located at the first sta 
tion and controlled by said winding, means con 
trolled by said circuit breake1 for creating a dif 
ference of potential across conductors A and C, a 
Second Winding located at the Second station and 
receiving energy from said conductors A and C, 
a circuit breaker at Said Second station controlled 
by Said second winding, and means controlled by 
Said second circuit breaker for creating a differ 
ence of potential across conductors B and C if and 
only if said second winding is energized. 

4. Circuit means including: a first and a sec 
Ond circuit, Said two circuits composed of a path 
common to both circuits and of two conductors, a 
transformer between the two circuits the primary 
of Which is in the first circuit and the secondary 
of which is in the second circuit, said primary 
and Secondary being not only in an inductive rela 
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tion but also connected in series with their wind 
ingS opposed to each other, means to supply cur 
rent to the first circuit to energize the primary 
of the transformer, a third circuit, a secondary 
in said third circuit which is in such inductive 
relation to the primary and first-mentioned sec 
ondary as to be energized when current is flowing 150 
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in the primary but not when current is flowing 
through both the primary and the first-men 
tioned secondary in series, a circuit breaker in the 
Second circuit, and means energized by the cur 
rent flow in the third circuit for holding said cir 
cuit breaker in its closed position as long as the 
Secondary. of the third circuit is energized. 

5. In a control System involving three conduc 
tOrS, A, B and C extending from one station 
to another, the combination therewith of a wind 
ing at the first station connected across the con 
ductors B and C, a circuit breaker controlled by 
Said winding, means at the first station con 
trolled by said circuit breaker for creating a dif 
ference of potential across conductors: A and C, 
a winding at the second station and receiving 
energy from the conductors A and C, a circuit 
breaker at said second station controlled by the 
last mentioned winding, means controlled by the 
last mentioned circuit breaker for creating a dif 
ference of potential across conductors B. and C 
if and only if a difference of potential exists 
across conductors A and C, the winding and cir 
cuit breaker at the said first station preventing 
said means at the said first station from cre 
ating a difference of potential across conductorS 
As and C unless a difference of potential exists 
across conductors B and C, an indicating, de 
vice at the said second station responsive to the 
difference of potential across conductors A and 
C, and an indicating device at the first station 
responsive to the difference of potential across 
conductors B and C. ... . . . . . . . . . 
- 6. In a control system involving three con 
ductors, A, B and C'extending from one station 
to another, the combination therewith of a Wind 
ing at the first station connected across the con 
ductors B and C, a circuit breaker controlled 
by said winding, means at the first station. Con 
trolled by said circuit breaker for creating a dif 
ference of potential across conductors. A and C, 
a winding at the second station receiving energy 
from the conductors A and C, a circuit, breaker 
controlled by the winding at the second station, 
means at the second station controlled by Said 
circuit breaker for creating a difference of po 
tential across conductors B and C if and only 
if a difference of potential exists acroSS conduc 
tors A and C, an indicating device at the Said 
second station responsive to the difference. of 
potential across conductors A and C, and an in 
dicating device at the first station responsive to 
the difference of potential across conductors B 
and C. . . . 7. A control system including: two circuits 
each extending between two stations, means lo 
cated at one station to supply current to one of 
said circuits, means located at the other station 
to be energized by current flow in the first men 
tioned circuit and to thereby produce a current 
flow in the other circuit, indication means lo 
cated at the first station to be energized by cur 
rent flow in the second circuit, and normally 
energized switch means automatically Operative 
to cut off the supply of current to Said indica 
tion means upon failure in the integrity of either 
of said circuitS. 

8. Circuit means including: a first and a sec 
ond circuit, said two circuits composed of a path 
common to both circuit.S and of two conductors, 
a third circuit, a transformer comprising a pri 
inary winding included in the first circuit, a 
first secondary Winding included in the second 
circuit and a Second Secondary included in the 
third circuit, Said primary winding and first 

Secondary winding being not only in inductive 
relation but also connected in series and opposed 
to each other, means to supply current to the 
first circuit to energize the primary winding of 
the transformer, the second secondary of the , 
transformer being in such inductive relation to 
said primary winding and first secondary wind 
ing as to be energized when current is flowing 
in the primary winding but not when current 
is flowing through both the primary and the first 
secondary winding in series, a circuit, breaker in 
the Second circuit, a winding included in the 
third circuit. energized by the current flow in 
the third circuit due to the energization of the 
second secondary winding for holding said cir- . 
:cuit breaker in position closing the Second cir 

... cuit, said third", circuit being deemergized upon 
ithe flow of current through the primary and 
first secondary winding to permit said circuit 
breaker, to move to its circuit opening position. 

3. 

, 80 

... 9. In an electric brake controlling system, the 
-combination with means included in a normally 
open circuit for controlling the brakes, of means 
operative to open and close said circuit for con 
trolling the operation of said means, a normally 
closed circuit, a source of current in said nor 
mally closed circuit, means in said normally 
closed circuit operable automatically upon dam 
age to either of said circuits for opening the cir 
cuit through said source of current, and means 
operable upon the opening of Said normally 
closed circuit for warning of said damage. 

10. The combination with electrically con 
trolled devices on a train adapted upon ener 
gization to effect an application of the brakes, 
and main train wires connected to said devices, 

erable to close the circuit through said source of 
current to effect the energization of Said devices, 
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of a source of direct current normally cut out 
'of circuit with said train wires and devices, a 
switch device on the head end of the train op 

115 
a normally closed circuit warning System in 
cluding a source of alternating current and said 
train wires and comprising a plurality of nor 
mally closed warning circuits and a normally 
closed current transmission circuit for normally 
inducing a current in each of said warning cir 
cuits, an electric relay switch device normally 
energized and maintaining said transmission cir 
cuit closed and operative upon deenergization to 
open said circuit to said train wires, said relay 
switch device being deemergized upon breakage 
of any of said train wires and the consequent 
opening of the circuit through said electrically 
controlled devices, and means included in each 
of said warning circuits to cause a Warning to 
be given upon the opening of said transmission 
circuit by said relay switch device. 

11. In an electric brake controlling System for 
trains, the combination with means included in 
a normally open circuit System for controlling 
the brakes, a switch device operative to open 
and close said circuit to control the operation of 
said means, a plurality of main train wires in 
cluded in Said normally open circuit, a normally 
closed circuit system for indicating the condi 
tion of the normally open circuit, said normally 
closed circuit System also including said train 
wires and comprising a current transmission cir 
cuit and two warning circuits inductively en 
ergized by current in said transmission circuit, 
Warning means included in said warning circuits 
operative upon the deemergization of said warning 
circuits to cause Said Warning means to sound a 
Warning, and electric relay switch devices Oper 
ative upon the interruption of the current flow 
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4. 
ing through said normally closed circuit for de 
energizing Said closed circuit System. 

12. The combination with electrically con 
trolled devices on a train adapted upon energiza 

* 5tion to effect an application of the brakes, and 
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main train Wires connected to said devices, of a 
Source of direct current normally cut out of cir 
cuit with said train wires and devices, a switch 
device on the head end of the train operable to 
close the circuit through said source of current, 
train Wires and devices; a normally closed circuit 
warning system for indicating the condition of 
Said train wires, said warning system including 
a source of alternating current and said train 
Wires and connprising a plurality of normally 
closed warning circuits and a normally closed 
current transmission circuit normally energizing 
the Warning circuits, and means operable upon 
the deemergization of any of said normally closed 
circuits for deenergizing the other of said nor 
mally closed circuits, and means included in said 
Warning circuit.S operative upon the deemergiza 
tion of the warning circuits to indicate that said 
circuits are deenergized. - 

13. The coir bination with two sets of electri 
cally controlled devices on a train adapted upon 
energization to effect an application of the brakes, 
of a brake application train wire connected to one 
set of said devices, a release train wire connected 
to the other set of devices, a return wire con. 
niected to both sets of devices, a brake controlling 
source of current normally cut out of circuit with 
said train wires and devices, a brake switch on 
the head end of the train operable to connect said 
Source of current in circuit with said wires and 
both of Said Sets of devices to effect the energiza 
tion of Said devices, a normally energized warn 
ing circuit System indicating the condition of said 
train wires and including electrically controlled 
warning neans at the head end of the train, elec 
trically controlled warning means at the rear of 
the train, a source of current for energizing the 
warning circuit system, a transformer on the rear 
end of the train having a primary winding con 
nected in circuit with the last mentioned source 
of current through said application train wire 
and return train wire, and having two secondary 
windings, one of which is connected in circuit 
with the electrically controlled warning, means 
at the head end of the train through said re 
lease train wire and said return train wire, and 
the other of said secondary windings being con 
nected in circuit with the electrically controlled 
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Warning means On the rear end of the train, both 
of Said secondary windings and the circuits in 
Which they are included being deemergized upon 
the deenergization of said primary winding by 
the interruption of the current through either the 
application train wire or the release train wire, 
the first mentioned secondary winding being 
adapted, upon the iraterruption in the current in 
Said return wire to render said priinary winding 
ineffective to maintain the Second mentioned sec 
Oildary Winding and its circuit energized, means 
Operative to indicate a warning upon the de 
energization of the Second mentioned secondary 
Winding, an electric relay Switch device opera 
tive upon the deeinergization of the first men 
tioned Secondary Winding to open the circuit, 
through the second inentioned Secondary Wind 
ing, means Operative to indicate a Warning upon 
tine opening of the circuit through the second 
mentioned secondary winding, and another elec 
tric relay switch device operative upon the open 
ing of the circuit through the second aentioned 
Secondary Winding to deemergize. Said primary 
Winding. - - - 

14. The combination with electrically con 
trolled devices on a train adapted upon energi 
Zation to effect an application of the brakes, and 
Killain train wires connected to Said devices, of a 
SOULice of direct current normally cut out of cir 
cuit With Said train Wires and devices, a SWitch 
device on the head end of the train operable to 
close the circuit through Said Source of current, 
train wires and devices; a normally closed cir 
cuit Warning System for indicating the condition 
of Said train wires, said Waining Systein, includ 
ing a Source of alternating current and said train 
Wires and compirising a plurality of normally 
closed Warning circuits and a norinally closed 
current transmission circuit, a transformer hav 
ing a primary winding included in said current 
transmission circuit and two secondary windings 
energized by current in Said primary winding, 
each one of Said Secondary windings being in 
cluded in one of said warning circuits, a relay 
switch device operable to deemergize the Warn 
ing circuit System upon the interruption of cur 
rent in any of said normally closed circuits, and 
means included in said warning circuits opera 
tive upon the deenergization of the Warning cir 
cuits to indicate that the warning circuits are 
deenergized. 

HAROLD W. BRYAN. 
FRANK. H. NICHOLSON. 
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