
Panel at Kansas City, known as an electronic train position indicator, is simi lar to panel at Bureau, 111., shown above

Rock Island Uses Carrier Equipment
for Automatic as Reports

System features visua l train-approach and departure OS
indications in disp atcher's office, holding indications
until acknowledged, as well as automatic graphic
record of trains and acknowledging time of indications

THE Chicago, Rock Island & Pacific
has developed and installed a system
including a panel board in the dis­
patcher's office with lamps to indicate
when trains pass certain points or sta­
tions at outlying unattended places,
the transmission of indica tions f rom
the field to the office being accom­
plished by high-f requency car rier­
cur rent line signals superimposed on
existing telephone, telegraph or signal
line wires, so that the tota l expend i­
tu re fo r the equipment is small in
propo r tion to the benefits derived . As
applying to reports of passing t ra ins,
the letters OS stand for "o ut of sta­
tion."

Experime ntal installat ions of this
carrier-curr ent O S system were made
at Bureau , Ill ., and a few other loca­
tions. but the first proj ect including a
series of OS points on an ex tended
mileage was on the Clay Cen ter line
which extends for 104 miles between

McFarland, Kan. on the Golden State
Route, and Belleville, Kan. on the
Rocky Mountain R oute. The panel
board for this installati on, which in­
cludes seven O S points , is located in
the dispatcher's office at Kansas City,
Mo ., 101 miles east of McFarland on
the Golden State Route. The Clay
Center connecting line handl es 2 pas ­
senger and f rom 2 to 12 frei ght trains
daily, in addition to a local fre ight
tra in each way daily except Sunday.
This territory is single track, and t rain
movements are authorized by t ime­
table and tra in orders. On account of

the light traffic and the comparatively
small amount of local business, the
open offices for handli ng train orders
and for reporting the passing of t rains
are spaced severa l miles apar t , espe­
cially duri ng the night when agent­
operators are off duty at many of the
small towns on this line.

Reason for Installation

U nder the for egoing cond itions the
dispatcher had difficulty in knowing
the locations of and progress being
made by trains. For exa mple. a
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fre igh t t rain might take siding at some
outlying locati on to wait for a meet
with a superior train, but the dis­
patcher would not know where the
first mentioned train was un til it
showed up later , at an open office.

Dev elopment Pro gram

Rea lizing the need for a system
which would pr ovide this information.
a development pr ogram was set up in
1944 by C. O . E llis, super intendent of
communicat ions, and E. A. Dahl, elec­
tr onic engin eer. Basic requir ements
were for a system which would ( 1)
give an indication of train approach .
(2) give an indica tion of tra in de­
parture , (3) hold the indications unt il
the dispatcher acknow ledged them,
and (4 ) give a wr itten record of the
arrival and departure times of trains,
and the acknowledging time of the
indications from the OS points in the
field by the dispa tcher.

Such is the new innovation which
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has been developed and installed by
the Rock Island . By use of carrier­
current fr equencies, the OS line sig­
nal s are automa tically repeated by
carrier repeater s, enabling the system
to work any length of distan ce with­
out the addition of relays or repeaters.
On wires where there are no existing .
carriers , satisfactory operation is ob­
tained up to approximately 100 miles
with no interference to te lephone,
telegraph or signal circui ts ex ist ing
on the lines.

General Scheme of Op era tions

When a train passes a given OS
point in the field, the correct carrier
frequency is transmitt ed to the dis­
patc her's office where it is detected
and amplified to light a red lamp , in­
clicat ing the train arrival at that point.
W hen the t ra in departs f rom the OS
point, the line signal stops, lightin g
a yellow lamp, indicating that the
tra in has departed from the OS point.

D ispa tcher 's of­
fice equipment
for re ceivin g as
line signals from
the field at Ka n­
sas City is in a
shee t-metal cab­
inet, the front of
which is shown
here wi th the
door open. Rock
Island electronic
tec h n i c i a n is
s h ow n assem ­
bling parts at
th e C h ica go
laboratories. Ca­
thode-ray oscil­
l ograph a nd
meter on tOP of
the cabinet are
n ot pa r t o f
th e equi pment.
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In other words, one line signal pro­
vides two ind icat ions, one when the
sign al from the field starts, and the
second when the signa l stop s. T he
lamps remai n on unt il such tim e as the
dispa tcher acknowledges the receiv ing
of the OS indications by pushing a
button, extinguishing the lamps , and
indicating that he has acknowledged
the train passing the O S point. An
elect ric recorder' graph s the arrival
and depa rture of trains at OS points,
as well as the ackno wledging time of
OS indications by the dispatcher.
With thi s arrangement , if a dispatcher
is busy on other work or is awa y fr om
his desk when the indication comes
in, the lamp s remain lighted so that
all indications can be handled at his
convenience, and a permanent auto­
matic graphic record of train ope ra­
tion is formed.

Panel Board

T he pane l board at Kansas Cit)',
known as an electroni c train-positi on
indi cator , includes a tr ack diagram
of the territory between McFarland
and Belleville, with seven sets of in­
dication lamps. Approach lamps are
red and departu re lamps are yellow.
Release but tons for each set of OS
indicat ion lamps are located at the
bott om of the panel. In line with the
row of release buttons there is also a
green lamp which ind icates that the
power is on to feed the office equip ­
ment for receiving OS line signals
from the field, and also that the equip­
ment is in opera tion. W hile there is
no audible signal provided in the dis­
patche r's office, such a signal could be
app lied in the form of a buzzer , bell or
chime, operating in conjunction with
the OS lamps . There is no ind ica­
tion as to dir ection of train move­
ments. H owever, th is feature could
also be appl ied by installat ion of an
add itiona l red OS lamp.

T he dispatcher 's office equipment
for receiving OS line signa ls from the
field at Ka nsas City is in a sheet-metal
cabinet . The receivin g equipment for
each of the seven O S · poin ts is
mounted on individual light-metal
chassis. T hese units in turn are
moun ted in th e cabinet horizontally on
the ir sides one above another, thus
allowing access to both the front and
rear of the units when the cabinet
doors are open. Access to relays,
transformers , filters, tubes and ot her
equipment is gained through the front
of the cabine t, while access to the
wiring of the uni ts is ga ined th rough
the rear.

All components of the receiving
equipment in the dispatcher 's office
are the commercial radio type . and
include the necessary relays, trans­
formers , filter s and tubes. T he relays



Receivin g equipment for each of seven as points is mou nted on individual chassis
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and filters a re th e plug- in type. All
parts of the equipment are herm etic­
ally sealed. The tub es are the Type
5Y3 , 6S N7, 6H6, 6C5 and 884 for
standard radi o broadcast receiving.

The purpose of the filters is to filter
out instantly changing freq uencies
and interfer ence from carr ier cur­
rent s. There are no mechan ical-stick
circuits in the equipment , such as in
the cont rol of as indication lamps.
thi s feature being accomplished elec­
tronicly by use of thrya trons where
required. Positive d.c.-acting. amp li­
fying circuits are used in conjunction
with a thryatr on elect ron ic tu be. The
uni t is fed by 110 volts, 60 cycles. a.c.
fr om a commercial source in the office.
T he power circuit is protected by
plug-ty pe fuses. Indication lamps are
ra ted at 6-8 volts .

As a protection aga inst fal se indi­
cat ions fr om lightning, 2oo-volt r ing­
ing cur rent on car rier circuits . and
other for eign currents , th e as signals
are broken through limiter tubes at
the dispatcher 's office. These are
standard radi o-broadcast receiving
tubes which limit th e int ensity of all
signals. ranging fro m 0.1 volt to 1,000
volts or higher , to 2 volts . The as
signals are then applied to tim e-delay
an d fr equency-identificat ion circuit s.
If th e duration of time of the signals
and the fr equencies are satis factory ,
the as indicati on lamp s correspo nd­
ing to the field locati ons ar e lighted,
indicat ing the location of th e train .

EIectric Recorder

A continuou s. graphic, chr onolog­
ical record of th e arrival, depa rt ure
and acknowledgin g time of a s indica­
tions by the dispatcher is provided by
an 18-pen E sterl ine-Angu s recorder.
locat ed in the dispatcher 's office. O ne
as locati on in the field is represented
by two pens on the recorder. Each
pen is opera ted by a 24-volt d .c. con­
trol mag net . and th e chart-dri ving
mechani sm is operated by a 11O-volt .
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60-cycle a.c. synchronous motor. Strip
charts are 90 f t. long, and are driven
continuously at 3 in. per hour . O ne
roll is sufficient for 15 days. Easy
read ing of the chart is fac ilitated by
hor izontal brown lines of graded
widt h at 2. 10 and 6O-minute int ervals
wit h marginal numbers at hourly in­
terval s.

At each field as location there is a

R ock Island
electronic rech ­
n i c ia n shown
testing Ka nsa s
City di spatcher's
office equipment
in the electronic
labora torie s at
Chicago. View
shows fear of
c a b i n e t with
seven individual
recei ving un i t
chassis mounted
in place. Cov­
ers of two chas­
sis are removed .
The cathode-ray
oscillograpb and
meter on top of
the cabinet are
not parr of the
equipm ent , and
are on ly being
used for test­
ing equipment.
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single-f requency basic audio oscillator
which prod uces the carrier frequency
assigned to the respective as station.
Th is equipm ent is in operation only
while a train passes. The oscillator,
mounted on a sing le light-metallic
chassis, consists of a plug-in type
interchangeabl e f req uency coil, two
Type 1117N7GT standard broadcast
receiving tubes, and an isolating trans­
former to preven t line overload s. T he
f requency of the carrie r current trans­
mitted by this unit does not depend
upon the tubes, but upon the coil used.
T he unit is provided with vern ier fr e­
quency ad justment and volume con­
tr ol to cont ro l the volume of the signal
on the line. All ad ju stments are nor­
mally made in the shops pri or to the
insta llation of the unit s. The normal
signal volume is usually about - 10
decibels, or in other words, 0.3 volt .
T he oscillator is fed 110 volts , 60
cycles a.c. fro m a commercial source.
T he power circuit is protected by plug­
type fuses . A 6-8 volt green pilot
lamp is illum inated when the power
is on and the oscillator in operation.
All part s of the unit are herm etically
sealed. Th e oscillator is 90 in . by 5
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in. by 5Yo in., which is small, thus en­
abling it to be placed in any appropri­
ate existing shelter in the field.

The fr equency of the as signals
from the seven OS point s between
McFarland and Belleville range fr om
16,200 to 8,000 cycles per second.
The seven fr equencies used are 16,­
200, 14,400, 12,800, 11,400, 10,100,
9,000 and 8,000, the respective differ ­
ences between th ese fr equencies being
1,800, 1.600, 1,400, 1,300, 1,100 and
1,000 cycles, or an average of 1,366.6
cycles. The differences between the
fr equencies of the as point s were so
planned as to provide fo r additi onal
freq uencies of intermediate a s points
in the fu ture if required.

Control of Oscillators

T he oscillator is controlled by a
track relay or by coils buri ed in th e
ballast. One coil 1S located on each
side of the track, to set up a field
around the t rack. Passage of a t rain
between the coils distor ts the field, re­
sulting in the function of a keying cir-
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Above - Single­
frequency basic
audi o oscill ator
used at the OS
p oi n t s in the
field to p roduce .
the ' carrier fre ­
q u e n cy . Pilot
lamp is shown
on th e front of
the chassis at
the righ t, while
'the vernier fre­
quenc y ad just­
ment, volume
control and fuse
are to the left
of the pi lo t
lamp. Left­
Close-up r e ar
v i e w of d i s ­
patcher's office
equipment cabi­
net at K an sa s
Ci t y , showing
seven indi vidual
chassis mounted
in place, covers
of two of whic h
are removed,
showing par t s
and wiring. Note
cabinet is mount­
ed on castors.
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cuit of the oscillator , which, in turn
tra nsmits the high-f requency carrier­
current signal to the dispatcher 's office.

These coils are wound on a fiber
base abou t 4 in. by 8 in., using No. 14
or No. 16 ·wire . This assembly is
dipped in General El ectri c Glypti l, a
rosin compound used in motor arma­
ture and transformer construction,
and which is impervious to dampn ess
and other weather conditions. The
number of turns of wire used in these
coils depends upon the frequency used
on the oscillator keying circuit , and
which varies under local conditions,
such as the location and distance be­
tween coils.

Thi s system was designed, devel­
oped and built in the Rock Island
elect ronic laboratori es at Chicago un­
der the jurisdiction of C. O. Ellis su­
perintendent of communications, and
E. A. Dahl , electronic eng ineer, of
the Chicag o, Rock I slan d & Pacific.
T he panel boa rd , sheet-metal cabi­
net and indi vidual equipment chas­
sis in the dispat cher 's office, as
well as th e osci llato r chassis in the
field for this installation were manu ­
factured by the T empo Manufactur­
ing Company , of Chicago. Trans­
fo rmers were furn ished by the Sola
E lectri c Company and the Chicago
T ransformer Corpo ration, both of
Chicago. Coils were supplied by the
United Transf ormer Corpo rat ion of
New York, and the relays were
furn ished by C. P . Clare & Company.
of Chicago. Radio tubes were supplied
by the Radio Corporat ion of Ame rica
and the General Ele ctri c Company.
T he remainder of the radio equipment
was furn ished by the Allied Radio
Corporation and the Newark Electr ic
Company.




