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Lt Caurcaco & Nomrn WeTERN passenger and freighe
trdins operacing on the main line between Chicago
and Omaha, are under an invisible master control

which is absolutely auromatic,

Technically this is known as the G. R. 5. Automaric
Two Speed Train Conrrol, which may be likened to a giane
hand or inwisdble guardian, which continuously, day and night, under any and all
conditions of weather, safeguards the movements of all trains and peovides engineers
with a constant check as 1o speed, and the condition of the rrack ahead.

Naturally you are curious to know just how chis “superhuman engineer' operaces
in keeping the train on schedule time, especially in bad weather and in permitting
the train o run safely at a maximum speed escablished by the conditions ahead.  And,
moreover, it is only natural that vou should like to know just how the auromaric
train control operares for powr protectior,

“The Token"

UST before the train starts on its journey, all this glgantic protecrion is set in motion

when the engineer locks the train control system into the operating position
by means of a Yale key, to which is attached a tag bearing the engine number (sce
figure 4). The key and rag are called a ““token,” and can only be removed when
the train conwrol device is in Jscked parition for operation. The engineer must
remove the key and give it to the tain conductor, and unril the conductor has
received this “token " he cannot allow the train o proceed. Thus che engineer and
conductor arc held jointly responsible for the operation of the train in train contral
EETritory.

Should vou care to see the “roken,'’ ask the conductor to show it to you,
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The **Eyes™ and **Brains'' of the Train Confrol Sysiem
DCATED on the front of the locomotive, abour six inches above each rail, is
a pair of coils which are the crer of the rain conrrol, as shown in figure 5
These are sensitive to the flow of the dlta'rll.l.!illg electric current in the track
rails. The inductive influence rrrh]llctd by chis electric current is carried back o
the “'brains™ of che svstem contained in a large box on top of the locomotive
rendder, as shown in t'|_|_g|.|||_- &. Here the current is amp lilked to sufhcient strength
and sclected and conrrolled for its varioos duties such as
(1) ﬁrw_—r.n:n'.n of the signal ::ig:'rh which indicate to the engineer how
to control his train,
(2} Determining the maximum speed at which the train muse be
operated
(3) The operation of horns and bells which remind the engineer of cer-
rain actions he is to take, described in derail elsewhere in this booklee, and
(4) Application of the brakes when occasion requires.

rig. 1. Asf each locomolive leavds
the round Mouse the frada control
framsmission {3 "cnt (n" fo aérples
pesifiom as skown {m this {llgafra
tiowt, The device is then thoromghly
feafed.
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A-Counneclion on aulos
mofive brake valve with ““token™
remoped, B-Acknowledging
fever,

How the Speed of the Train is Determined

HEN the track ahcad is clear for ar lease the full distance required to stop

the train by means of the air brakes, there is an alternaging electric current
flowing down omc rail and back in the other rail, but the presence of 4 train pre-
vents any current flowing in the rails for at lease a full braking distance behind
that train.  If che train should be ronning at a speed above 10 miles per hour
H.I'Id. this elecmric current in [I'lt' ralli CEARTS, Indlcilll'l_l.! the rrfﬂ'“l.'(" of -3:”“:'“"
Eramn, ar ul:|'|-¢r FEREFICTIOnN J.I'ICJlJl then the train r.ul:ll:'ru] device on the locomotive
sounds an alarm in the cab and applies the brakes auromarically, thus smri'\iru:
the train unless the enginecer 15 fully aware of the situation and takes immediate

Comtemard o pagre 8
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Illustration Shows Location of the Parts of the Automatic Train Control Equipment on each of

360 C. & N. W. Passenger and Freight

Receivers—or “Eyes"” of the
Train Control

Each of these receivers is mounced on the
front of the locomotive above each rail ar
a distance of six inches from the wop of the
rail. (Sec figure 5.3 They are supported
from :?_-nr pilot beam and hang just ahead
of the firse pair of wheels. In this position
cach receiver is in the inductive ficld of the
rrain conerol current in the rail.

Visual Cab Indicator
This device is used for giving signal indica-
tions to the cngincer—green lighe indicar-
ing thar there 15 a clear block ahead and
a vellow light when the train is in a cau-
fon or a ¢|zr|!:r O,

Snow Plow Coupler

An emergency connecting device to enable
the pushing of a snow plow of an engine
without interfering with érain control
protecrion.

Turbo-Generator

This is a steam-driven rurbine operating an
electric gencrator to supply elecric current
for the Train Control device and also for
headlight and other lights on the engine.

Junction Box

This device is locared on the outside of
the cab on the engincer’s side, and all
wires which pass through or into the cab
are ter |:||ma|:n'3 in this box.

Acknowledging Horn

This is similar 1o an automobile horn with
a 'l‘ltcp attention-producing tone.  This is
located in the E]Ed:i'rcl:[h' over the engi-
neer's head, purposcly to awdibly warn
him that the crain is cntering a danger
zone and that he must handle che train
safely,

Acknowledger

This is a lever located at the righe of the
engincer and which must be operated by

him whenever entering a danger zone to
prove thar he is alers.

Actuator with Token

Thiz device is located on the air brake con-
trol valve in the cab, by the side of the
engincer. (Sce figure 2.) Its purposc is
to scr the brakes when necessity requires.
The token is the key and tag bearing the
engine number with which the train con-
trol system is locked into service.

Speed Horn

An automobile horn which is located in
frone of the engineer to warn him when the
train is operating above the prescribed
speed limit for a caution or danger zonc or
when E!\L'E\Cdll'll the maximum speed limir.

Release Gong

An electric gong locared in the cab o
indicate to cthe engineer thar the restrice-
ing condition ahcad of che erain has been
removed.

Locomotives in service between Chicago and Omaha.

Electro-Pneumatic Valve

A device for transferring the electrical con-
trol of the train control circuits 1o the air
brake control of the train.

Axle Transmission

A device for eransmitting speed and dis-
tance from the wheels of the tender to the
mechanism of the case,

Disengaging Clutch
A lever (scc figure 1) by means of which
the rrain control mechanism is cur in or
cut out when entering or leaving train con-
trol terrigory.

Mechanism Case

This is a box on top of the tender in which
15 located speed governor, cams, amplifier
tubes and the contral relays which together
form the “"brains’ of the rrain control
system.  (3eec Bgure 6.
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edge this condition which will scop one of the horns.  He must reduce the specd
of his train o below 10 miles an hour, otherwise the brakes will be automaricallv
applied and the train stopped. The second horn continues to sound until the

.3 Expiee bndig spcd of he wai issaffcincly reduced,
after locking train control When running in a resericeed zone, the enginesr Muse acknowledge this condi
in SErwce.

tion o the iwwissble grardian every half mile by pulling the acknowledging lever,
atherwise the train will be stopped.  When once stopped, he can release the brakes
of his train and proceed under the restricrions imposed by the system at that
| le.‘T'i-:uhr time

As soon as the rrack ahead becomes clear, the train control syscem will change
the light in the cab from vellow to green and cause a gong to sound which informs
|i the engincer thar he can resume full speed.

Fig. 4, The "“loksn™ com-
sists of a Yale key and fag
bearing the engine ngmber
FThis is carried by the com-
ductor. He cammol ailon
the frain fe proceed mmivl
the “tokea™ (s given fo Kim
by the engineer.

action by pulling the acknowledging lever, shown in figure 1,
and immediately reducing the speed of his train to less than
2 miles per howr.

Why It is Called the “Invisible Guardian™

HE rtrain control syseem allows the engineer to operate a !
passcager train no faster than 70 miles an hour and a freighe

train o miles an hour ar any time if che rack ahead is clear.

Should he under these conditions approach too closely w a i

train or other restricting conditions ahead, or if another train
approaches too closely ro his erain, this ieeisible guardian—the
automatic train control system—will change a light in the cab
af the approaching rrain from green po yellow and canse two
shrill horns to sound.  Immediately the engineer must acknowl-

Fig. 3. This pair of
receivers are Feally
the eves of fhe in-
wigible gmardian
whe AErer ildepa.

481 491



The CHICAGO & NORTH WESTERN RY.
T S G o0 T ™ S T VO T O A

The Result of Over 20 years of
Extensive Research Development

This highly perfecred system is for your protection, and is an imporeant facror
of safery and railroad cificiency. It is the resule of more than twenty years of
extensive study, research and rests of auromaric train control carried on by the
General Railway Signal l—.-l_rmp:n:..' of Rochester, N. Y.

Of [nestimable Value

Automaric train control proteces you in the worst kinds of weather, and mare-
rially aids in allowing vour train o be broughe chrough on schedule time.

It also is of immense benefit to shippers in bad weather, especially shippers
of perishable goods, as much delay is avoided because the engineer can run at
the maximam speed allowable in spite of weather conditions.

Although the installation of chis vast improvement represents an outlay of
three million dollars, not a penny has been added to your railroad fare nor to the
cost of freight shipments,

The First Railroad to Install
Continuous Automatic Train Control
on 50 Large a scale

The Chicago & North Western was the first railroad to install conrinsens auto-
matic train control on so large a scale and ar so grear an outlay. In order to
accomplish this vast improvement between Chicago and Omaha, it was necessary
i equip Y60 locomotives and over 1,000 miles of erack.

It is another indication of Chitiﬂﬂ & Morth Western's progressive policy o
rr\od.-idt its parrons with *“The Best of Everything in the Best of the West.™

Fig. 8. The"brains™
of the fRvisibie
guardian, racased,
on fop of the teader.
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The Pioneer Line West and Northwest of Chicago—In 1848 the Galena &
Chicago Union, now the Chicago & North Western Ry., began consorucrion of
the hrst line west of Chicage ro promote the sertlement and development of the
fertile Mississippi Valley.

First to Operate Trains by Telegraph—A telegraph line was erecred on the
right-of-way between Chicago and Freeport in 1854, This was the first wesrern
railway ro conerol the operarion of its trains by relegraph.

Pioneer Sleeping Car Route—The first slecping cars used on any railroad wesr of
Chicago were operated on the Chicago & North Western Ry. in 1858. In 1863
it was assigned one of the first two palace sleeping cars buile by George M. Puilman.

Constructed First Railway Mail Car—The Chicago & North Western Ry., on
its own initiative, built the first railway postal car in 1864 for use in the mail service.

First Double-Track Railway between Chicago and the Missouri River
—In 1867 the Chicago & MNorth Western Ry. was exrended to Council Bluffs,
lowa, where it connecred with the Union Pacific to form the famous OVERLAND
ROUTE. It was che first double-tracked railway berween Chicago and the
Missouri River and now forms a part of the first and most direct of all trans.
continental routes. It is the only route double-tracked all the way between
Chicago and the Rocky Mountains.

First Dining Car Service—The Chicago & North Western Ry. operated the first
dining car between Chicago and San Francisco in 1864,

Foremost in the Operation of All-Pullman-Car Trains—The all-Pullman
car erain, 50 popular among people traveling long discances, made its first appear-
ance on a western railway in 1gor when the famous OVERLAND LIMITED
between Chicago and 5an Francisco was equipped as a solid Pullman-car train.

Recently completed Provise Yard—A $i16,000,000 project for handling
through freighe eraffic wich uemost eficiency: tocal area 1250 acres, track capa-
ity 26,000 cars, through cars per day 15,000,

Operates over 10,000 miles of line, much of ix double racked, in the stares of
llinois, lowa, Michigan, Minnesota, Mebraska, North Dakoca; South Dakora,
Wisconsin and Wyoming, affording convenient and dependable passenger and
freight service oo pracrically all business and commercial centers.  Purchase your
tickers and route your freighe via the

CHICAGO & NORTH WESTERN LINE

A-THT-28-10M RAND MEHALLY & COMPANY, CHICIGE
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