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RAILWAY-TRAFFIC-CONTROLLING APPARATUS.

Application filed May 21, 1925,

. My invention relates to railway traffic con-
trolling apparatus, and particularly to ap-
paratus of the type comprising train-carried
governing mechanism which is controlled
by train controlling current in the trackway.

Under some circumstances it has been
found desirable to apply train controlling
currents of higher values to -one part of a
railway and of lower values to another part.
For example, in the case of a railway having
steam propulsion territory and electric pro-
pulsion territory, it may be advantageous
under some conditions to apply train con-
trolling current of higher values to the
trackway of the electric propulsion territory
than to the trackway of the steam propul-
sion territory. A similar condition may ex-
ist when two adjoining railways use train
controlling currents of different values and
a train traverses both railways. Under
such conditions, means are provided on the

~train for changing the condition of the
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" train-carried governing mechanism in ac-
cordance with the changes in current values
of the trackway controlling currents when
the train passes from either territory into
the other. :

One feature of my invention is the provi-
sion, in combination with apparatus of this
character, of means for enforcing the opera-
tion of such change-over means when the
train passes from steam propulsion territory
into electric propulsion territory, the pen-
alty for failure of the operation of ihe
change-over means beiug that the train is

prevented from proceeding at full speed in

the electric propulsion territory.

I will describe two forms of apparatus
embodying my invention and will then point
out the novel features thereof in claims.

In the accompanying drawings, Fig. 1 is
a diagrammatic view showing one form of
apparatus embodying my invention. Fig. 2
is a view showing a modification of a portion
of the apparatus shown in Fig. 1 and also
embodying my invention.

Similar reference characters refer to simi-
lar parts in both of the views.

Referring first to Fig. 1, the reference
characters-1 and 1* designate the track rails
of a railway over which traffic normally
moves in the direction indicated by the ar-
row, and which railway includes steam pro-

Serial No. 31,759.

pulsion territory and electric propulsion
territory. The track rails are divided by
insulated joints 2 into a plurality of track.
sections, of which only two sections A—B
and B—C are shown in the drawings. Sec-
tion A—B is located in steam propulsion
territory and section B—C is located in elec-
tric. propulsion territory, but it will be un-
derstood that in most instances each terri-
tory will include more than one track sec-
tion. : ’

- Located adjacent the exit end of éach track
section is a transformer designated T with
a suitable exponent, for supplying track cir-
cuit current to the rails of the section. The
secondary 58 of each transformer T is con-
nected across the rails of the associated sec-
tion, so that track :circuit current flows

‘through the two rails of the section in series.

Each section is also provided with a second -
transformer - designated by the reference
character L, with a suitable exponent, for
supplying local current to the rails of the
section.  As here shown, the secondary 60
of each transformer L is connected to the
middle points of two resistances 3 and 4,
which are connected across the rails adja-
cent the entrance and exit ends of the section
respectively, so that the local current sup-
plied by each transformer L-flows through
the two rails of the associated section in
multiple.

The primaries 59 and 61 of the trans-
formers T and L are supplied with alter-
nating train controlling current from a suit-
able source which is not shown in the draw-
ing. 4

In practice, the supply of either or both
of the train controlling currents to the track
rails of each track section by the track trans-
formers T and the local transformers L, will
be controlled by traffic conditions in advance
of the section. Such controlling . means
forms no part of my present invention and
is omitted from the drawing for the purpose
of simplification. ‘

The steam propulsion territory is occu-
pied by a train designated as a whole by the
veference character N, which train is pro-
vided with governing mechanism controlled
by the train controlling currents in the track
rails. As here shown, a magnetizable core
5% is located in advance of the forward
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wheels and axle of the train and is provided
with two pick-up coils 67 and 7% 1001 ted in
inductive relation with the two track rdils
1 and 17, 1'especfiV°1 y. Located at some other
suitable’ point on the train'is a second mag-
netizable core 5* provided with

coils 6& and 7% which are disposed in in-
ductive relation with me two track rails 1
and 17, respectively.

The forwazrd plck -up.coils 67 and 77, which
I will term the “4rack” coils, crve included
in a circuit DT Whlcn elrcuit. passes from
the lower coil 7%, through tires 8 and 9,

contact 10——10n on a cllmoe over switch P,
wire 11, grid 1‘7 of a vacuum tube amplifier
VT, filament 13 of the same amplifier, wire

14, filament 13 of a vacuum tube i“.lphﬁ

: VL wire 15, resistance 16, wires 17 mnq 18,
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- vention and is omitted to simpl

60

The two coils 67 a
»conn%ued in this cireuit that

“coil T+ and wire 25 to the upper coil Gl

~with a plate circuit which pas

upper coil 67, wire 19, to the lower coil 77
and 7T are 50 wound. and
the alternat-
ing voltages mduﬂed in these coils by track
circuit current in the track rails are mldhlve
The rear pick-up coils 6% and 7% ave in-
cluded in a cireunit DY which passes from
the upper-coil 6%, through wires 20 and 21,
contact 22—29* on the change-over switch
P, wire 28, grid 19 of vacuum tube amplifier
VL filament 13 of the sime (.mp lifier, wire
15, resistance 16, wires 17 and 24, the lower
The
two coils 6% and 7% are so wound and con-
nected in this circuit that the voltages in-
duced therein by currents flowing through
the track rails in multiple are additive; and,
consequently, voltages are induced in this
cireuit by the local currents sun* slied to th
track rails by the local transformers LS.
The track current an wpl’ﬁer VT is provi 1ded
s-from a bat-
tery E, through wire 28, St«.LLOL winding 27
of ‘an induction motor re elay I, wire 28,
plate and ﬁn ment of tube V7, wire 14, fila-
ment 13 of tube V™, wire 15, emstu nee 16,
and common wire O to battery . The loe al
current amplifier VX is pr owrlﬂd with a plate
circuit which passes from battery B, through
wire 26, stator winding 29 of “eh P I svire
30, prlmarv 31 of transformer G, Wire 52,
plate and flament of tube V¥, wire 15, re-
sistance 16, ard common wire (‘— to uﬁa ery
E. The relay T controls a cab speed indi-
cator X and also a macmct M. The magneb
M in turn controls suitable governing mech-
anisni which prevents full speed of the train
unless the magnet is enm-rnrmc1 This
mechanism forms no part of my p"eccnu in-
7 the draw-
ings. When relay I is energized, the high
speed indicator lamp S is hg ©ted, the eir-
cuit bem« from buttery J, tmoug h wires 35,

36 and 37, contact 38 of relay F, wires 89
and 4 0 hloh speed lamp SH wives 41, 47

and 42, to battery J. At the same time
the magnet M is energized, the cn’cul+ be-

two pick-up

-contact 49, dus circuit bems from ha hattery J i

1,590,839

ing from ba Ltely , through wires 35, 36 and
34, contact 39 of 1'eluy B, wires 39 and 43,
Laclr contact 34¢—34" of a velay H, wires 44
wnd 45, WﬂldTn" of magnet M, ,Ad svires 46,
;r and 42 to batt ttery d. 70
When relay ¥ is de-energized, the cir-
cuit for the high speed indicator lamp SH
is open at cont act 38, and the circuit LOl‘ a
low spced indicator lamp S*¥ is closed ¢

(=13

through 35, 36 aﬁ"
wire .30 m‘hp NI ‘mfl
attery J.

T\'1 08

-.1:8, contact 49,
g 41,47 and 42 to
onet B s also

open at cant US of rdﬂ

The rehy T{ 15 supplied
the secondary 33 of m? rmer
fier 'Y e sferably being interposc

this rvelay and i‘he transformer

relay may be of the dn'ecc current type. The
parts arve so pr opo'mlore L that when the train 83
1s in steam -3"019&1%,1. tervitory, as shown in
the drawing, the value of the current snp-
‘plied to rel ay H is such that the back con-
tact of this velay is dosef‘. and its front
contact 1s open. ) : gl
The circuits w 1' g

;nbeime are

when -t upies

terri means were

limit mt of e 95
the g nt of

V wher ocenpl

s10m tarr sg 1

cver-saturated, so the

effec i\'“ to properly 100

cults including the statos
F. TFor thisreagon electric | *
ave provided for the PLCk—I
DL, respectively, which § ”“1'
in these cireuits by mean
over switch P when the
propms:on territ tory.
territory the engineer reve
whereupon the circuit DT
co’wacu 10 —10= ﬂ\r,t thv

o

PN
-_/11»

cuit

tl‘romh Wire 55, ¢

grid and filament of an
M mﬁmﬁm 12 of tul

ance 18, and common wire O
Similarly, the cirouit
becomes open atb

FE is connected

nne
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saturaum due to alternating pmpu;mo‘q
Gurzent

IPdMCO dl ncy ot ihe ener ov tr:
sion from 'h ack rails to tm, ampl
tubes, and hence it is neces ‘
more train controlling
reils in the electric proY

1
v'
cl

a5y
et

in the steam p"Ol‘UlS‘O?l t
ample, the track cireuit cu
the track tmnwormer T8
sion territory may be 0.4
cop cwrrent supplied Ey

in the ste propulsion
0.2 ampere, whereas i
sion tu..;liol tle umck cix

£

1‘fii‘a_y
retore, to 1n
ch T h%il be
Rl I3

he tiain enters the

erritory, beca‘lse
trwl e w v d mech

188

the small valu
11 the ’"te 0

(X}

& 'br‘.i r 0_‘1“)
territory will have u very ;11:111

factor m safety with respect to the compars-
tvely heavy train controlling mrmni in
the electric UlOpLJSlO}‘ territory.  This ap-
plies particular traci civeult ene-
rent, because it is essential t

.

trains occupy the same track s -

ward train should shunt the
Urr@m to & Hicient degre% t t the
e train 1‘0;11 receiving this
urrent to fTeetively aci
‘ .

"G‘ISC‘{L current in the

due to t he entrance

1‘1‘* 1-““)* to
apen, The el "(‘u it fO“ mag
irom battery J, thr
contact 38 ‘of ui“

front contauct 34—
contact 52 on chan de—ov»

;Jw

47 and wire
ig cmsn'l only w
oce uples its elect

tion, and, consequ
o )"zﬂ’rﬂ ’rl

ory po-

o0
&
1%

mih cmnm
agh this tervitory

throt
B when de- enm'c"zed
to proceed only ab o s
15 miles per hour.

pended ¢l

As shown in Fig. 1,2 low p e s filter Q K is
interposed in the pm&e cncuu for amplifier
tube VL and is cenreue across the termi-
nals of the primary 31 of transformer G.

Sk
P

‘Phig nh isd es{-‘:ned to ”‘"'ﬂy transmit cuy-
rent < ' ency but to of-
fer harn sonics of this
el 1s mu\i “4 in the
pi ckvay
et p ulsior
tes this 10~
al et : ip the plate cireuit
of tube YT due naracteristic of the
tube itself. Th n’momc current 1s
aLhott emlrcl; 1 o ‘the pu 1wy 31
of transto G 's Feot (ive fo ener-
gize relay L, A
local m"rm’* be
transt 106 o1 Lh
& and ai
lay Ho
When the low
the operation of
incre aged current flowing
cuit of tube V¥ due {0 tl‘e mey stca \uih@ ot
local trackway current, assisted to some ex-
tent by the ”uu havmonic of this local c‘n‘
rent. When the filter @ is used, the it
ance by m ah‘l’ﬂ harmonic is g‘reat _ in
3 o-to utilizs
o 3 1‘61‘&7
=, m which event the apparatus shown in
Fig. 2 may be used.
Rcfe*‘z ing now to Fig. 2, the plate circuit
j’_’or tnbe VI is D1‘0V1ded with. a branch
ound relay winding 29, which br*wnch 1~
d udes W’re 26%, o filter B, :md the pwnm'y
winding 31 of Lmnsiormev G, The flter B
maJ be tuned to freely pass the thied Har-
monic of the local cur"eai frequency or to

l)a::,‘ all harmonics, but to offer » compara-
MVC]_T/ high rea clance to the fundamenial of
thls il‘omucmy It follows that while the
tube W™ iz energized by local current in
steamy propulsion territory at which time

there "_; fittle or no current of the third or
other har present in the IJW,Le circuld

of this tuuea relay H will be de-energized,
but when me tube Ve Lecomes over-ener-
gized due to the entrance of fhe train into
electiic promm sion territor ) he: consequent
relatively large current of ¢ 1 hlm or other
harmonic of '{ e local current frequency will
be supplied to trans 5011&1 G and so will
cause encrgization of relay ¥, :

Altho wh I have herein shown
scribed 0111" two foris of appars
bodying my invention, it is understoos
mu:ms chanow and modifications may J be
made Ul‘el'e:ﬂ v*i’dip the scope m“ the ap-
aims without (i_ap‘u'uro from: the

spirit and scope of my inves ntion.
Ny Inv

Having lew deseribed
I claim is:

1. In com

rention, what
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steam propulsion territory and electric pro-
pulsion territory, means for supplying train
controlling current of a lower value to the
rails in the steam .propulsion territory,
means for supplying train controlling cur-
rent of a higher value to the rails in the
electric propulsion territory, train carried
governing mechanism controlled by said cur-
rents, frequency selecting apparatus on the
train, a member on the train for connecting
said apparatus with said mechanism while
the train is in the electric propulsion terri-
tory and for disconnecting the apparatus
from the mechanism when the train is in
the steam propulsion territory, and means
for compelling operation of said member

when the train passes from one said terri-

tory into the other territory.

3. In combination, a railway comprising
steam propulsion territory, and electric pro-
pulsion territory, means for supplying train
controlling current of a lower value to the
rails in the steam propulsion territory,
means for supplying train controlling cur-
rent of a higher value to the rails in the elec-
tric propulsion territory, train carried gov-
erning mechanism controlled by said cur-
rents, frequency selecting apparatus on the
train associated with said governing mecha-
nism, a member for affecting the action of
said selecting apparatus on said mechanism,
and means for compelling operation of said
member when the train passes from one said
territory into the other territory.

3. In combination, a railway comprising

" steam propulsion territory and electric pro-

pulsion territory, means for supplying train
controlling current of a lower value to the

- rails in the steam propulsion territory, means

[
<

50

c3t
[+
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for supplying train controlling current of a
higher value to the rails in the electric pro-
pulsion territory, train carried governing
mechanism controlled by said currents, fre-
quency selecting apparatus on the train, a
manually operable member on the train for
connecting said apparatus with said mecha-
nism while the train is in the electric pro-
pulsion territory and for disconnecting the
apparatus from the mechanism when the
train is in the steam propulsion territory,
and means for preventing the train from
proceeding at full speed unless said member
15 operated to disconnect said apparatus
from said mechanism when the train passes
from steam propulsion territory into electric
propulsion territory.

4. In combination,. a railway comprising
steam propulsion territory and electric pro-
pulsion territory, means for supplying train
controlling current of a lower value to the
rails in the steam propulsion territory, means
for supplying train controlling current of a
higher value to the rails in the electric pro-
pulsion territory, train carried governing
mechanism controlled by said currents, fre-

1,590,839

quency selecting apparatus on the train, a
manually operable member on the train for

- connecting said apparatus with said mecha-

nism while the train is in the electric pro-
pulsion territory and for disconnecting the
apparatus from the mechanism when the
train is in the steam propulsion territory,
and means for affecting sald governing
mechanism unless said member 1s operated
to disconnect said apparatus from said mech-
anism when the train passes from steam pro-
pulsion territory into electric propulsion
territory.

5. In" combination, a railway comprising
a territory supplied with train controlling
current of a lower value and a second terri-
tory supplied with train controlling current
of "a higher value, a train carried circuit,
means on the train controlled by said cur-
rents for supplying energy to said circuit,
governing mechanism on the train con-
trolled by the energy in said circuit, ap-
paratus on the train acting to reduce the
current in said circuit, a member for affect-
ing the action of said apparatus on said cir-
cuit, a transformer the primary of which is
included in -said circuit, a relay supplied
with energy from the secondary of said

transformer, and means controlled by said

relay for affecting said governing mecha-
nism unless said member 1s operated when
the train passes from one territory into the
other. ‘

6. In combination, a railway comprising
steam propulsion territory and electric pro-
pulsion territory, means for supplying train
controlling current of a lower value to the
rails in the steam propulsion territory,
means for supplying train controlling cur-
rent of a higher value to the rails in the
electric propulsion territory, a train carried
circuit, means on the train controlled by
said rail ccurrents for supplying energy to
said circuit, governing mechanism on the
train controlled by the energy in said cir-
cuit, apparatus on the train acting to reduce
the current in said circuit, a member for
affecting the action of said apparatus on
said circuit, a transformer the primary of
which is included in said circuit, a relay
supplied with energy from the secondary
of said transformer, a low pass filter asso-
ciated with said circuit and said transform-
er for keeping propulsion current but not
the harmonics of the propulsion current
away from said velay, and means controlled
by said relay for affecting said governing
mechanism unless said member is operated
when the train passes from steam propul-
sion territory into electric propulsion ter-
ritory.

7. In combination, a railway comprising
steam propulsion territory and electric pro-
pulsion territory, means for supplying train
controlling current of a lower value to the
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rails in the steam propulsion territory,
means for supplying train controlling cur-
rent of a higher value to the rails in the
electric propulsion territory, train carried
governing mechanism controlled by said
currents, apparatus associated with. said
mechanism and operating to reduce the cur-
rent received by said mechanism, a manu-
ally operable member on the train for con-
necting said apparatus with said mechanism
while the train is in the electric propulsion
tervitory and for disconuecting the appa-
ratus from the mechanism when the train
is in the steam propulsion territory, and
means responsive to said current of higher
ralue but not to said current of lower value
for compelling operation of said member
when the train passes from steam propul-
sion territory into electric propulsion ter:i-
tory.

8. In combination, a 1ailway comprising
steam propulsion territory and electric pro-
pulsion territory, means for supplying train

controlling current of a lower value to the
rails in the steam propulsion territory,
means for supplying train controlling cur-
rent of a higher value to the rails in the
eiectric propulsion territory, train carried
governing mechanism controlled by said
currents, frequency selecting apparatus on

the train, a manually operable member on

the train for connecting said apparatus with
said mechanism while the train is in the
electric propulsion territory and for dis-
connecting the apparatus from the mecha-

nism when the train is in the steam propul- -

sion territory, and means responsive to said
current of higher value but not to said cur-
rent of lower vaiue for preventing the train
from proceeding at full speed unless said
member is operated to disconnect said ap-
paratus from said mechanism when the
train passes from steam propulsion territory
into electric propulsion territory.

In testimony whereof I afiix my signature.

SAMUEL M. LUCAS.
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