Mechanized yards (Car-Fax fleld stations) cover the North Western system. All send reports fo Chicago via a transceiver network.

C&NW Has System-Wide Car Reporting

A fast, basic communications system is established with
Car-Fax. It is a transceiver network linking 68 reporting
points with Chicago, the railroad’s headquarters. In the
belief that ‘‘the railroad communications engineer must
be familiar with every function of railroad operation,”
Railway Signaling and Communications is publishing this
article. From time to time other articles will be presented
in which the communications role is not the primary one,
although a very important one.

The Chicago & North West-
ern’s new Car-Fax system is the
largest commercial transceiver
network in the world. It keeps
tab on car and train movements
as they occur, 24 hours a day.
At 68 reporting points along the
C&NW'’s 9,300-mile system,
waybill and car report informa-
tion is placed on punched cards.
The information goes to Car-
Fax headquarters in Chicago. In
addition to providing fast, ac-
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curate car tracing data, Car-Fax
produces—from one source, the
waybill-the required control
and statistical reports for traffic,
operation and accounting. Car-
Fax went into service last Janu-
ary 1. One year was spent plan-
ning the system, and a second
year was required to put it into
service.
(]

Car-Fax is the newest device in

Chicago & North Western manage-

ment’s continuing campaign to in-
crease railroad operating efficiency.
It costs $1.1 million a year to op-
erate, but the railroad thinks it’s
worth every penny.

Here’s what the Car-Fax system
provides:

o Fast, accurate car tracing serv-
ice through Car-Fax headquarters at
Chicago, and its traffic offices from
coast to coast.

o Fast, accurate reconsignments
or diversions of freight en route.

® Immediate information on
shipments delayed because of bad
order cars.

® Improved car utilization, re-
sulting in availability of more cars
of the type and quantity needed,
when they are needed.

o Reduced switching  time
through advance train consists, al-
lowing advance planning for switch-
ing in C&NW yards.

In summary, the principal objec-
tive of Car-Fax is to permit prepara-
tion of required control and statisti-
cal reports for traffic, operations and
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accounting from one original source.
The reports will:

(1) Facilitate traffic department
work by providing information nec-
essary for directing and evaluating
sales efforts and for better customer
service.

(2) Enable the operating depart-
ment to utilize and move cars more
efficiently.

(8) Facilitate accounting for reve-
nues and for car per diem.

The first and most obvious ben-
efit of Car-Fax to the traffic depart-
ment is car tracing information.
“Flash” listings of train consists are
posted hourly in the Car-Fax infor-
mation center at Chicago. The list-
ings cover arrivals, departures and
interchange of some 50,000 -cars
moving over North Western lines
daily.

In addition to the “flash” listings,
a central tracing record is compiled
daily (cut off time: 11 p.m.). This
record, available the first thing each
morning, shows all car movements
of the previous day and the last lo-
cation of each car on the railroad.
Copies of a simplified version of this
report are air-mailed to 60 traffic
offices throughout the country.
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Because Car-Fax reports train and
car movements as they occur, a
whole new area of better car distri-
bution and utilization is open to the
operating department. North West-
ern men liken the Car-Fax system to
a quality control system used in
manufacturing industries. Reports
about empty cars on line, terminal
car detention, empty car location re-
ports, bad order reports of cars set
out and then released after repair,
and interchange reports are a few of
the many the system makes avail-
able to the operating department.
Some reports present the informa-
tion by divisions, so that manage-
ment always has an up-to-date pic-
ture of operations on the entire rail-
road.

“Car-Fax,” said one North West-
ern man, “places the general man-
ager in every yard office.” Why? Be-
cause many of these daily reports
are on management’s desk first thing
each morning, making the previous
day’s activities known. Thus the op-
erating department can “be on top
of the situation” at all times.

Car-Fax integrates revenue ac-
counting requirements with fast, ac-
curate car reporting. This is so be-

cause the waybill information is put
on the punched card at the origin
point, or where the car is received in
interchange. Waybill information is
sent via transceiver to Car-Fax head-
quarters at Chicago, where it is re-
produced on punched cards. Cards

containing waybill revenue infor-
mation are sent to the accounting
department for machine processing.

How Car-Fax Operates

Punched cards are prepared at the
68 Car-Fax ficld stations, which are
known as mechanized yards. Each
mechanized yard prepares punched

" cards for: (1) Cars loaded locally;

(2) cars received locally from con-
necting lines; (3) cars arriving in
trains for which cards have not been
prepared at some other mechanized
yard; (4) cars departing empty,
either in trains or delivered to con-
necting lines after unloading locally;
and (5) car movements reported
from non-mechanized yards. In this
latter category, interchange reports
are mailed from the smaller inter-
change stations to the nearest
mechanized yard for card punching
and transmission of the information

O

These reports originate from one manual card punching of waybill information.

DAILY REPORTS INCLUDE

Loading summary: Cars loaded locally and
received from connections. Each day’s re-
port is cumulative from the first of the
month,

Commodity loading summary: Number of
cars loaded locally and received from
connections by 24 commodities.

Commodity loading analysis: This report
for each commodity group details the lo-
cal loading by operating division and the
cars received from connections by gate-
ways.

Unearned revenues: Shows the revenue
value of cars originated and received from
connections by commodities.

New loads reports: Two new loads reports
are prepared daily for each state. One re-
port lists all cars originated in the state
and the other report lists all cars destined
to the state.

State loading summary: Shows the total
number of cars for each state, province,
country, etc., by origin and by destina-
tion. This report is the basis for indicating
traffic trends.
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Summary of cars on line: Number of day’s
loadings represented by the loads on line,
based on current local loadings and re-
ceipts from connecting lines. The day’s
loadings shown for empties is the number
of days’ loadings represented by the emp-
ties on line, based on current local load-
ings and receipts from connecting lines.

Equipment loading summary: Shows local
loadings by kind of cars, segregated be-
tween system and foreign.

Empty cor location summary: The empty
cars of each kind are summarized into
approximately 45 location groups, con-
sisting of 37 key distribution points and
an all other stations group for each di-
vision.

Empty car forwardings: Shows the move-
ment of empty cars out of selected termi-
nals on a daily basis. Lists individual cars
forwarded to each destination with totals
by kind of car.

Cars received from and delivered to con-
necting lines: Cars received from connect-
ing lines shows the cars received at each
junction from each connecting line. The
report of cars delivered to connecting lines
shows the cars delivered to each connect-
ing line at each junction.

Per diem distribution to divisions: Accu-
mulates the equivalent per diem value of
cars on line by divisions.

Central tracing and per diem record: A
daily listing of cars on line, showing the
last completed movement, arrival or in-
terchange for each car and all such move-
ments reported during the current day.

Car movement report: The report is pre-
pared daily and includes departures and
interchange reported between 11 a.m. on
the previous day and 11 a.m. on the cur-
rent day. This report is air mailed to
agency offices.

Bad order report: Bad order setouts report
lists cars which have been set out be-
cause of mechanical difficulties or shifted
loads. Each car set out is included in this
report each day until repaired and re-
leased for movement. The bad order re-
leases report lists the cars which have been
released.

Flash listings: All departure, arrival and
interchange reports received on the trans-
ceivers are listed hourly. These *‘flash
listings’’ are filed by terminal at the cen-
tral tracing rotary table and provide the
tracing clerks with current information on
car movements throughout the day.
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to Car-Fax headquarters at Chicago.

Two cards are punched for each
car. A third card will be punched
with special handling instructions, if
applicable. Punched cards are pre-
pared for empties as well as loads.

"The No. 1 card contains all informa-

tion necessary for advance train con-
-sists and interchange reports. The
No. 2 card contains revenue account-
ing information and the route. A du-
plicate of the No. 1 card is automati-
cally made on the card punch and
placed with the waybill. The other
copy of the No. 1 card and the No. 2
card are set aside for accumulating
all new loads to be reported to the
Car-Fax headquarters. Cards on new
loads normally are accumulated and
transmitted between 10 p.m. and
3 a.m. to Car-Fax headquarters in
Chicago.

For train departures from initial
terminals, a No. 1 punched card for
each car and a No. 3 card, special
instructions where applicable, are
needed to report the train’s depar-
ture. Before departure of the train,
punched cards are arranged in train
order from the head end. If cars
are to be set out en route, divider
cards are placed in front and behind

P o O T e B 1 R

WEEKLY REPORT

Earned Revenue: For accounting purposes
revenues are reported as earned when the
cars are delivered to consignees or to con-
necting lines and this report is prepared
on that basis. This report of earned rev-
enues is prepared for four 7 day periods
in each month, and for the period between
the 28th and the last day of the month.

MONTHLY REPORTS

Regional traffic summary: A regional sum-
mary report is prepared for each region.
The all regions summary report combines
the totals from the regional summaries
into an over-all summary. These reports
show traffic forwarded from the regional
territories and separate reports are pre-
pared on a received basis.

Agency commodity report: These monthly
reports indicate traffic trends in each ter-
ritory by commodity. Separate reports are
prepared for cars forwarded and cars re-
ceived.

Agency firm summary: These reports for-
warded and received for each agency,
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cards for any cars to be set out at
an intermediale mechanized yard.
Car-Fax headquarters can therefore
identify cars to be set out, and will
relay this information to the proper
yard. The deck of cards for the train,
with a header card giving train in-
formation, is run through an ac-
counting machine, which prepares
the conductor’s wheel report. The
conductor takes with him two copies
of the wheel report and the freight
waybills.

After the train departs, the deck
of cards (with the header card and
a caboose card indicating the time
of departure, conductor’s name,
etc.), is put in the IBM transceiver.
Next, the operator, using the phone
circuit associated with the trans-
ceiver, calls Car-Fax headquarters,
telling them that the yard is ready
to send a train consist report on the
train’s departure. The operator at
Car-Fax headquarters will “dial” the
yard onto the circuit so transmission
can be started.

The transceivers operate at the
rate of 10 cards per minute. Thus, it
takes only 10 or 15 minutes to han-
dle a train consist. When transmis-
sion is completed, cards at Car-Fax

provide a means for ready analysis of
traffic from and to each agency territory
by firms.

Shipper and consignee analysis: Sum-
marize the traffic by shipper and by con-
signee. A report for cars forwarded by a
selected firm is prepared as well as a
separate report for cars received. Separate
reports are prepared for the firms re-
quested by the various agencies and the
cars for the smaller firms are combined.

Controlled firm summary: These reports
combine the traffic from or to each plant
into a single report for multiple plant cus-
tomers. These reports include all plants
regardless of location, while the agency
firm summaries include only those plants
located in each agency’s territory.

Gateway report: The gateway report, by
commodities, is prepared for each gate-
way shown separately on the summary re-
port. Separate reports are prepared for
cars received and for cars delivered and
detailed listings of the individual cars will
be available for special studies.

Cars on line empty: A summary report is
prepared based on the empty cars on line
at the end of each month. The report lists
the empty cars, based on the number of

Car-Fax headquarters at Chicago is where all
reports from the 68 fleld stations or mechanizod
yards come in via transceiver network. Up to
four fleld stations can be handled simultane-
ously on one transceiver circuit. The trans-
ceivers operate at the rate of 10 cards per
minute. It takes only 10 to 15 minutes to
handle a train consist.
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elapsed days since the last reported loaded
movement of each car. The report is sup-
ported by a more detailed report classify-
ing the number of cars in each age
bracket by kind of car. Detailed listings of
individual cars, showing their present lo-
cation, is also available.

Cor detention summary: Car detention
time has been classified by type of move-
ment. (a) Load-same load: These are
loaded cars moving through the terminal.
(b) Load-new load. These are cars arriv-
ing loaded, which are unloaded and re-
loaded before departure. (c) Load-empty:
These are cars arriving loaded and de-
parting empty. (d) Empty-load: These are
cars arriving empty and departing loaded.
(e) Empty-empty: These are empty cars
moving through the terminal. The car de-
tention detail report accumulates the
number of cars, the total hours, on a daily
basis, and these totals are used to ac-
cumulate the data for calculating the
average hours for the month in the car
detention summary report.

Hire of Freight Equipment: This report
provides a summary of per diem by kind
of car and related equipment costs. Car
utilization can be measured on a general
basis by the net income or expense for
each kind of car.
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headquarters are used for preparing
the various reports. A flash listing is
prepared by putting the cards
through an accounting machine.
This listing is given to Car-Fax trac-
ing headquarters.

Car-Fax headquarters also takes
the cards which pertain to cars to be
set out at an intermediate point. The
cards, with the appropriate header
card to indicate the train number
and train information, are placed in
an IBM transceiver for transmission
to the intermediate yard. A clerk
uses the phone circuit associated
with the transceiver circuit to call
the intermediate vard, telling them
that he has a list of cars to be set out.
The yard clerk sees that his trans-
ceiver is loaded with blank punch
cards, and tells the Car-Fax head-
quarters clerk to send. After dialing
the transceiver, the operator at Chi-
cago presses a start button and the
punched card information is sent to
the intermediate yard.

If cars are to be picked up at an
intermediate yard by this train, the
yard will prepare punched cards for
the cars to be picked up, and, with
an appropriate header card, will
transmit the information to Chicago.

The Chicago headquarters relays
the information concerning cars
picked up at an intermediate yard
and also cars set out at an intermedi-
ate yard, to the final or terminal yard
for the train. The train consist as
sent from the initial yard on the
train’s departure, is relayed by Car-
Fax headquarters to the terminal
yard (destination of train). From
these consist cards, an advance train
consist and switch list is prepared,
enabling the yardmaster to preplan
his switching operations.

After the train arrives and cards
are made out for cars not previously
having cards, the cards are arranged
into groups representing all cars
which move between the same two
stations. A divider card is inserted
in front of each card group to indi-
cate the station from, the station to,
and miles. The cards are then used
to transmit arrival information to
Chicago. These groups of cards are
preceded by a header card of train
information and followed by a ca-
boose card and an end-of-report
card.

If a car is bad ordered at a mech-
anized yard, a punched card would
be available for the car when it ar-
rived or when it was loaded at that
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point. This card is used with the
appropriate header card to indicate
that it is a bad order, and so reported
to Chicago Car-Fax headquarters.
The header card in front of the car
card gives the location of the car
(where it was set out), and the rea-
son it was bad ordered. When the
dispatcher notifies the yard office
that the bad order has been repaired,
then this information, using the
punched card previously prepared
on the car (usually a No. 1 card, and
a No. 3 card if necessary) is trans-
mitted to Car-Fax headquarters, in-
dicating that the car is now released
and ready for movement.

From idea to Fact in Two Years

North Western management be-
gan planning for Car-Fax in 1957.
That entire year was spent with the
accounting firm of Arthur Andersen
& Co. working out the plans and de-
tails of the Car-Fax system. Also
working with the railroad were In-
ternational Business Machines Cor-
poration, which furnished the trans-
ceiver and data processing equip-
ment, and American Telephone &
Telegraph Co., whose circuits are
used. The railroad is leasing the
IBM equipment and AT&T circuits.

One of the big problems in plan-
ning such an installation was where
to locate the mechanized field sta-
tions. One object of the system, of
course, is to “catch” as many cars as
possible each day. As presently set
up, all time freights originate and
terminate at one of the field stations.
Individual cars may pass several
field stations a day. Hence, it is com-
mon to have the central tracing rec-
ord show a freight car passing
through two, three or more yards.

Field stations were selected on the
basis of train movement and were
located where train movements were
concentrated. This, of course, in-
cluded interchange points. Although
the North Western has 222 inter-
change points, 80% of interchange
movements occur at the mechanized
yards (Car-Fax stations).

The study and planning for Car-
Fax was completed by the end of
1957. The system was installed dur-
ing 1958. First transceiver installa-
tions were in South Dakota and Wy-
oming, the west end of the railroad.
Simultaneously, Car-Fax headquar-
ters was set up at the Ravenswood
accounting office in Chicago. To be

of any use even to the first field stu-
tion, Car-Fax headquarters had to
be able to receive punched card in-
formation and process it. Traffic is
lightest at the west end of the sys-
tem where stations were cut in first

As personnel both at the field sta-
tions and at Car-Fax headquarters
became accustomed to handling
greater volume of punched cards.
installation was able to proceed
more rapidly. One of the next Car-
Fax stations to be put in service was
at Proviso yard, the North Western's
large retarder classification yard just
west of Chicago. All field stations
have one transceiver, except Proviso
and Butler, Wis., which have two
each. Twenty transceivers are in
Car-Fax headquarters in Chicago.

Most Car-Fax field stations are in
previously existing structures, such
as freighthouses, yard offices or pas-
senger stations. In nearly all cases,
the buildings were rehabilitated, at
least to the extent of installing air
conditioning. In some cases, sound
deadening material in the ceilings,
and fluorescent or new lighting was
installed. At Crystal Lake, IIl., one-
half of the passenger station waiting
room was utilized for the Car-Fax
field station. At Fortieth Street, Chi-
cago, a new building was construc-
ted which also houses the local
agent’s offices as well as welfare fa-
cilities. Most offices have air condi-
tioning, which is desirable for op-
eration of the transceivers and other
IBM data processing equipment.

As with any new system, exten-
sive training was needed to enable
C&NW personnel to operate Car-
Fax. As expected, the system re-
quired additional personnel, not
only at Car-Fax headquarters in
Chicago, but at some of the field
stations. In late 1957, North Western
set up a group of 25 instructors who
took a five-week course in Chicago
on Car-Fax operations, and also in
accounting methods and procedures.
The course included instruction by
IBM on use of its equipment. The
25 instructors supcrvised the instal-
lation and setting up of the Car-Fax
field stations, and trained the clerks
and telegraphers to use the trans-
ceivers and IBM equipment at the
68 stations. The training program is
continuing. Other North Westemn
personnel working in the Car-Fax
system are taking additional train-
ing in integrated data processing
techniques. )
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