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UNITED STATES PATENT OFFICE.

GUY P. THURBER, OF PITTSBURGH, PENN-SYLVANIA.

TRAIN -CONTROL SYSTEM,

1,236,624.

Specification of Letters Patent,

Application filed December 20,1915, Serial No. 67,740,

To all whom it may concern.: ‘

Be it known that I, Guy P. TrURBER, a
citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, have invented
certain new and useful Improvements in
Train-Control Systems, of which the fol-
lowingis a specification.

This invention relates to an electrically
system- in” which electric
propulsion is employed, and has for an ob-
ject to control the trains through an electric
train controlling circuit, in such a manner
that the currents of the propulsion and
train controlling cirenits will not interfere
with each other.

A feature of the invention is to control
the train by a system of normally - closed
train-carried circuits so arranged that any
failure of the circuits will: operate the train
controlling mechanism. ‘The degree of con-
trol exercised may vary under different con-

ditions, but preferably any abnormal condi- -

dition will take the control of the train out
of the hands of the engineer and automat,-
cally stop the train. ‘

This invention employs the system of
train controlling circuits disclosed in Pat.
ent No. 1,195,584, Aug. 22,1916, and this ap-
plication is a continuation in part of the
application which matured into Patent No,
1,195,534,

The accompanying drawings, in which
like reference characters indicate like parts,
show in Figure 1 a diagrammatic view of
an_electrically propelled and controlled
railway car embodying the invention; Fig.
2 1s a modified form of the invention.

In Fig. 1, 1 may represent an electric car
receiving current from g trolley wire or
third rail 2 through the trolley 3. This cur-
rent may be of any suitable character and is
conveyed to the traction motors 4 by way of
the conductor 5 in which is interposed the
usual controller 6. The traffic rails 7 and 8
ferm a return path for the current and are
connected through the impedance bond 9
and conductor 10 to the generator 11. A
conductor 12 connects the generator 11 to
the trolley wire or third rail 2.

Carried on the train is a controlling: cir-
cait which may control the train, either by
the operation of signals, or by controlling
the brakes or power." This cirenit is nor.
tally charged from a suitable source of

- pature. . Preferably
part of the propulsion current is utilized to.

14 operates

~trolling cireuit and

supply furnishing a current having a dif- .

ferent ‘characteristic from that of the pro-
pulsion current. Thus, if the propulsion
current is a single phase current of a, certain
frequency, the current of the train circuit
may be a single phase current of a djf-
ferent frequency.

Patented Aug. 14, 1917,
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The source of supply for the train con-

trolling circuit may be of any suitable

energy derived from a

produce a current having a different char-

65

acteristic from that of the propulsion cur- .

rent itself.
transformer 13 having a shunt field winding
current having a constant value for the train
controlling circuit. The rotary. transformer
13 is supplied with current from the pro-
pulsion cirenit by means of the conductor
15. Another conductor 16 leads from rotary
transformer to a ground 17 on one of the
trucks,

at a constant speed to furnish

In the form shown a rotary -

70
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The modified current produced at the col- -

lector rings 18 feeds the primary 19 of a
transformer. The secondary 20 of the trans-
former is connected by means of a conductor
21 to the ground connection 17 on the truck
which has been already referred to. Cur-
rent flowing from the conductor 21 into the
truck 22 will flow from the truck into the

~rails 7 and 8 into truck 28 and from truck

23, to conductor 24, thence to armature 25,
thence to conductor 26, thence through eir-
cuit controller 27 and back through con-
ductor 28 to the secondary 20 of the trans-

former. The cirenit just described may be
fittingly termed the main train controlling

circuit, since the automatic control of the

car, or train, depends wholly upon the con-

dition of this circuit.

The circuit controller or stick relay 27
controls ‘in turn a subsidiary power con-
also controls the circuit
in which it is placed since its own armature
is in the same circuit. A circuit breaker 29
contrels an armature 30 normally forming
part of the propulsion conductor 5. The cir-
cuit breaker 29 is normally held in ener-
gized condition by means of current received

80 -
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from the collector rings 18 through the con- .

ductors 31 and 82, armatures 33 and 34 of
circuit controller 27, and conductors 35 and
36 leading from the front contacts of the
stick relay 27 to the circuit breaker 29-
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The armatures 33 and 34 are, as shown,.

under the control of the circuit controller
27, and, when the latter is deénergized by
the rupture of the main circuit, the ‘arma-
tures 33 and 34 drop.and thereby,break the
subsidiary power controlling circuit just de-

scribed thus deénergizing the circuit breaker

99, "This catses the armature 30 to drop to
open the propulsion circuit through the con-
ductor 5, but it will be observed that the
supply of current to the rotary transformer
1818 not
ruptedly.

‘Any suitable means may be provided for

‘restoring the broken “circuits, but’in the

presént’ instance there is provided a con-
ductor 37 connected to the condiictor: 26 at
one<end and terminating at its other end in
the contact 38.  Leading from the conductor

91 is a conductor 39 terminating in a circuit

cloger 40 fiormally held out of engagement
with the contact 38 by mieans of the spring
41, " When the circuit. closer 40 is brought
into” engagement with- the : contact 38 the

following restoring circuit s established.

From the secondary 20 of the transformer,

to ‘econductor 21; ‘to conductor 39, to’ cireuit’
closer 40, to contact 38, to conductor 37, to

circuit controller 27, to conductor 28 and
back to secondary 20. ‘

The establishing of this circuit will ener-
gize the circuit controller 27 and cause it to
pick up armatures 25, 34 and 83 thereby re-
establishing its own circuit and the circuit
through the circuit breaker 29, unless there
is a break down in the system, or unless
other conditions prevent it, in which case
the eircuits will remain broken.

In order to control the main controlling
circuit, insulated sections 42 such as are
shown in the co-pending application already
veferred to, are provided in the track rails
7 and 8 which divide the track into block
sections. By this means the train control-

ling circuit, which 1s normally completed

through the track rails, may be broken to
thereby control a car or train, passing over
an insulated section.

~ In order to prevent the operation of the
frain controlling apparatus when a car
passes over the insulated ~ section under
safety conditions a current path may be
provided which 1s adapted to connect the

insulated section to a rail of a block section

in order to nullify the effect of the insula-

tion in the rail. This path takes the form
of a jumper circuit, or conductor 43 con-
nected to the rail 7 at one end and to the
insulated section 42 at the other. A’ circuit

‘controller 44 is normally included in this

conductor and is under the control of the
track relay 45 responsive to conditions in
the block ahead of the train. This relay is
controlled by alternating ~ signal current

‘Which is impressed on each block section and

disturbed and continues uninter-

- saryto

1,236,624

is prevented from. passing from, block to
block by means of impedance. bonds 46
which connect the block rails at each end of
the insulated ‘section ‘and provide a path for

‘the propulsion current around the insulated

section.

It will be obvious that a deénergization of
the relay caused, for instance, by’ the pres-
ence of a train in the block ahead, will re-
sult in an interruption of the main train

70
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controlling circuit as a car passes over the

insulated’section.

The propulsion current is led from the

controller 6 through conductors 47 to the
field windings 48 of the motors 4, . The
armatures of the motors 4 of the rear truck
29, which is uninsulated from the car;-are

80

grounded on the truck: itself through the.

conductors 49, The armatures of the motors
of the forward: truck which is insulated
from the car body are.also grounded on the

85 ¢

frame of the rear truck through the con- .-

ductor 50. It will be noted that the motors

4 of the insulated truck are below the in- -

sulated portion 51 thereof, and in:order to

90 °

prevent the train controlling circuit from -
passing-around the insulation 51, it is neces- .

use an impedance 52. This imped-
anoe connects the forward and rear trucke

“and is connected to the insulated ‘trp.ck 923

at a point below the insulation 51

By this means the propulsion current re-
turns freely to ground from. the motors 4 on
the insulated truck 93, while completion of
the main train controlling circuit through
this ground circuit is prevented. Tt will be
obvious that, if the train controlling circuit
should be able to :
tion 51, or across
without going through  the track . there

would be no way of rupturing said train-

controlling ecircuit when a broken jumper
circuit is reached. The insulation 51 there-
fore constitutes means for forcing the train
controlling cireuit through the track rails
and jumper circuit, and: the impedance 52
constitutes a- means for grounding the pro-
pulsion current on the truck 22 while at the
same time preventing the completion of the
train controlling circuit through the ground
conductors for the motors. It is also to be
noted that the field winding 48 and the.ar-
mature windings of the motors 4 form an

impedance that effectually prevents the

‘train controlling circuit from. passing up

through ‘a pair of the conductors 47 from
one of the trucks 22 or 23, through the con-
troller 6 and back through'the remaining
pair of conductors 47 to the other truck and
thence to the rails thus forming a current
path around the insulation 51. ‘

In Fig. 2 is shown & modified form of
train controlling circuit which differs from
the device shown
of a brake controlling device, and a timing

95 -
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pass around the insula- -
from one truck to another, .
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in Fig. 1 in the inclusion
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mechanism for preventing the closing of the

ruptured controlling ‘circuits until a definite

“'time has elapsed. The arrangement of the
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propulsion -and ‘train controlling circuits is

the same as in Fig. 1. :
The train, or car 1 as in Fig. 1 has an in-

sulated truck 28 and an uninsulated truck

22, and receives power from the conductor 2,

through trolley 3 and conductor 5 yhich
leads to a controller; not shown, as in Fig. 1.
The rotary converter 13 receives current

from the trolley 8 through conductor 15 and

*'is grounded by means of conductor 16. The

modified current is taken from the collector
rings 18 and feeds the transformer primary
19, the secondary 20 of which furnishes cur.
rent for the main controlling cireuit which
has included in it the cireuit controller 27.
Asin Fig. 1 the main controlling circuit nor-
mally includes a portion of the track rails,
Controlled from the main controlling cir-
cuit just as in Fig. 1 is the circuit breaker

29.  Branching off from the conductors 85

and 36 which lead to the circuit breaker 29,
are the conductors 53 and 54, which lead to
a magnet valve 55 arranged to control a
valve 56 disposed in an exhaust pipe 57 lead-
ing from the train pipe 58. The magnet
valve 55 is disposed in a branch pipe 59
leading from the pipe 57 and adapted to
supply fluid under pressure to hold the ex-
haust valve 56 in closed condition while the
magnet valve 55 is supplied with current.
Upon the breaking of the circuit through the
magnet valve 55 the fluid under pressure
normally holding the valve 56 is exhausted
from the pipe 60 whereupon the valve 56

" opens the passage through the exhaust pipe

57 to vent the train pipe 58.

As in Fig. 1 means are provided whereby
the engineer can restore the broken circuits
but in the device shown in Tig. 2 this cannot
be accomplished until a definite time has
elapsed after the automatic application of
the bralkes. ‘

The timing means employed preferably
takes the form of a Bourdon tube 61 nor-
mally held in expanded condition by fluid
under pressure supplied from the pipe 60.
The Bourdon tube carries a bridging con-
tact 62 adapted when there is no pressure in
the Bourdon tube to make contact with the
contact points 63 and 64. Contact 63 ig dis-
posed in a conductor 65 leading to a manu-
ally operable switch 66. Leading from the
switch 66 is a conductor 67 which is con-
nected to the conductor 26. Leading from
the outer contact 64 is a conductor 68 which
is grounded on the truck 92, :

"The Bourdon tube 61 can be adjusted to re-
quire a predetermined interval of time for
its operation so that current through the re-
storing cirenit cannot be supplied for a defi-
nite time interval after the automatic ap-
plication of the brakes. When, however,

2]

this time interval has elapsed the engineer

can by closing the switch 66, reénergize the
circuit controller 27 through the following
circuit; secondary 20, conductor 28, circuit

~controller 27, conductor 67, switeh 66, con-

ductor 65, contact 63, bridging contact 62,
contact 64, conductor 68, and conductor 21
back to transformer 20. “As will be obvious
the closing of the circuit described will en-
ergize the magnet 27 to close the train con-
trolling circuits.

In' this figure the main train controlling
circuit has included in it an insulation brealk
down detector 69 which will cause the cir-
cuit referred to to be affected by the leak-

age of current through the insulation be- -

tween the truck 23 and the body of the car.
This would result in the operation of the
train controlling devices already described.

What is claimed, is:

1. An electric propulsion and controlling
system comprising a car, propelling means
therefor, a propulsion cirenit, means for
utilizing the energy of a portion of the cur-
rent of the propulsion circuit to produce a
current of a ditferent characteristic, a nor-
mally closed train controlling circuit on the
car supplied by said current, a circuit
breaker for the propulsion civeuit normally
energized by the train controlling circuit
which when deénergized ruptures the supply
of propulsion current to the propelling
means for the car without rupturing the
supply to the current producing means, a
circuit breaker for the train controlling cir-
cuit energized by the train controlling cir-
cuit and normally holding the said train
controlling circuit closed, means for ruptur-
ing the train controlling circuit thereby de-
energizing the said second cireuit breaker,
and means for restoring the train control.
ling circuit thereby energizing both circuit
brealers and restoring the propulsion cir-
cuit. .

2. A car, a metallic member on the car
insulated both from the truck of the car and
from the body thereof, a car circuit com-
pleted through said metallic member and
through the track, a propulsion circuit hav-
ing a current of a different characteristic
from that of the car circuit using the track
as a return, and a path for the propulsion
circuit adapted to permit the flow of cur-
rent having the characteristic possessed by
the current 1 the propulsion cireuit but pre-
venting the flow of the current in the train
control circuit and bridging both the me-
tallic member and the insulation surround.-
ing the same.

8. In an electrically propelled and con-
trolled railway system, a train having an in-
sulated and an uninsulated truck spaced
apart in the direction of the length of the
train, a source of current on the train, a nor-
mally closed train circuit charged from said
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source and completed through the traflic
track, a propulsion circuit, having a cur-
rent of a different character from that of
the train circuit utilizing the track as a
‘return path, and means, bridging the insu-
lated truck, forming a path for the propul-
sion circuit, and impermeable to the train
circuit. ,

4. An electric propulsion and controlling

-system comprising a train propelling means

therefor, a propulsion circuit, means for
utilizing the energy of a portion of the cur-
rent of the propulsion circuit to produce a
current of a different characteristic, a cir-
cuit supplied by said current having in-
cluded in it the primary of a transformer, a
normally closed train controlling cireuit on
the train having included in it the secondary
of the transformer, a cireuit breaker for the
;propulsion eircuit normally energized by the
train controlling circuit which when de-
energized ruptures the supply of propulsion
current to the propelling means for the train
without rupturing the supply to the cur-

vent producing means, a circuit breaker for.

‘the train controlling circuit energized by the
train controlling circuit and normally hold-
ing the said train controlling circuit closed,
means for rupturing the train controlling

30. circuit thereby deénergizing the said second

circunit breaker, and means for restoring the
train controlling circuit thereby energizing
both circuit breakers and restoring the pro-
pulsion circuit. ‘

5. An electric propulsion and controlling

cuit, means for utilizing the energy of a
portion of the current of the propulsion cir-
cuit to produce a current of a different char-
acteristic, a normally closed train controlling
cirenit on the car supplied by said current,
train controlling' means controlled by the
train controlling circuit, means for affecting
said train controlling circuit to operate said

-train controlling means, means for restoring

the train controlling means to normal condi-
tion, and means for preventing the restora-

Copies of this
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tion of the controlling means to normal con- .

dition until after a predetermined interval
of time. , ‘

6. An electric propulsion and controlling
system comprising: a train, a propulsion
circuit, means for utilizing the energy of a
portion of the current of the propulsion cir-
cuit to produce a current of a different char-
acteristic, a normally closed train controlling
circuit on the train supplied by said current,
braking means on the car controlled by the
train controlling circuit, a circuit breaker
for the propulsion circuit normally ener-
gized by the train controlling circuit, means
for affecting said train controlling circuit to
operate said braking means and sald circuit
breaker without affecting the supply of cur-
rent to the modifying means, restoring
means, and means for placing the restoring
means in condition to be operated after a
certain. interval of time. , L :

7. An electric propulsion and controlling
system comprising: a train, a propulsion eir:
cuit, means for utilizing the energy of a
portion of the current of the propulsion cir-

-cuit to produce a current of a different char-

acteristic, a circuit supplied by said current
and having -included 1n it the primary of a
transformer, a normally closed train con-
trolling circuit having included in it the sec-
ondary of the transformer, train controlling

50.
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means controlled by said train controlling -

_circuit, means for affecting said train con-

80

trolling circuit to operate said train control- -

ling means, means for restoring the train
controlling means to normal condition, and
means controlled by said train controlling
means for preventing the restoration of the
controlling means to normal condition until
after a predetermined interval of time.
Signed at Pittsburgh, in the county of

- Allegheny and State of Pennsylvania this

11th day of December A. D. 1915.
. GUY P. THURBER.
Witnesses: ‘ '
Max H. SroLvITz,
CarEARINE LiyNCH.

patent may be obtained for five cents each, by addressing the Commiséioner of Patents,

Washington, D. C.”
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