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Meeting the Needs of Railroads
and of Railroad Men

“The problem of railroads . . . is to offer the most effi-
cient service of any form of transportation, and at rates
capable of attracting business. Broadly speaking, they
are doing this today.”

This statement by the presidenc of a great railroad, sums up the
task and che challenge facing the railroads and railroad men.

To provide this efficient transportation service is not the re-
sponsibility of management alone, or of the employees alone, or of
any one department of any railroad. Tt’s a job that calls for the
coordinated effort of all railroad employees, from the guards at
the grade crossings all the way up to the president himself. For
anyone to “fall down” on his particular job is to put the cntire
operation in danger. Efficient railroading depends on each member
of a crew out on a run as well as on the dispatcher who signs the
orders; it depends on the flagman, the brakeman, fireman, engineer,
conductor, yard-man, station agent, shop man, the office worker.
Good railroading is teamwork—all along the line.

When you stop to consider, there are very few organizations
in which teamwork is as necessary as it is in railroading. And
there are few in which failure due to carelessness or ignorance is

more quickly noticed, or in which know-how and cfficiency are
more quickly recognized.

The modern railroad has become a very complex organization
of departments. Each of these is so closely geared to all the others
that the whole organization is affected if one of these “gears” fails
to perform as it should. Each department, too, is an organization
that is made up of individuals—men and women—with definite
responsibilities.  Those responsibilities—those  jobs—are also
“geared” very closely, so that the efficiency of the deparunent
depends on the abilicy of each member of it. So the efficiency
and the success of the road depends upon each and every employee
awho is on the payroll.

So, 1t’s quite clear that how you do your work—whether or not
you know it thoroughly and do it well—does matrer a very great
deal. Whether you stand still or go ahead depends on what you
know and how you apply your knowledge. That’s fact, for no-
where does ability and good work, or ignorance and poor work,
stand out more conspicuously than it does in the modern railroad
organization.

The general offices
—The great Service
Department and
Printery.

The Administration
Building and In-
srruction Depart-
JHents.




How Thousands Have Advanced
in Railroading

The “boomer” was a colorful figure in the carly days of railroading.
He served his purpose and went his way as milroading grew up.
Rough and strong, he wouldn’t care much for railroading as it is today
with its heavy trains, high speed, safety and economy in Operatmn
Safery, speed, rchability and econom\‘—thuc were the services that
shippers and travellers wanted—and che service they got. To provide
this scrvice called for rules and regulations w hich became laws. In
order to meet these requirements railroad men bad to knoww more. So,
it happened that away back in chose “growing up davs” railroad man-
agements and railroad workers themselves, turned o International
Correspondence Schools for the knowledge that they had to have.

Through L.C.S. courses and jnstruction the knowledge that railroad
men required was provided in those early days—and through ail the
succeeding days, right up to this present time. I'hrough these courses
men can stay on the job and study in their ypare time. They can
learn while they earn—and thousands of them are doing it this very
day, just as the) have done throughout the years. This record of
service to railroad men is something of which L.C.S. is very proud.
It’s a long, unbroken record that extends away back to 1898 when the
L.C.S. Railroad School was first organized.

Locomotive cngineers, fircmen, air-brake men and others found
that first course exactly what they had been wanting for so long. 1t
met their nceds so exactly thac a demand arose for other courscs,
modeled along similar lines, for ather railroad men.

Today, almost any railroad employee who wants to get ahead, may
choose from a varicty of courses—courses for locomotive engineers,
firetmen, air-brake service and repair men, shop nien, car builders,
signal men, roadmasters, section foremen, bridge and building fore-
men, rate clerks and traffic employees, office workers, apprentices. In
fact, there are courses for practically everyone, no matter what his
dutics or how technical his work may be.

[.C.S. courses arc practical and are easy to understand. So, as you
learn, you can go to your work and put your newly-acquired know ledge
into use—rwht on the job. You can demonstrate to yourself and to
others that you kno<c. It is this that helps LCS. men to get ahcad—
is helping them every day.

What Happens When Railroad Officials
are Interested in Employees Who Study?

No ane better realizes the importance of the individual worker to
the department than do railroad ofhcials themselves. Because of this,
officials, vears ago, took the initiative in dirccting the atcention of
cmplovees to L.C.S. courses.  The resulr has been thar training arrange-
ments have long been in effect between 1.C.S. and many railroads.  In
face, such arrangements are now in effect with more than 250 railroads
including some of the largest systems. Some of these arrangements
have been in effect for many vears.

These railroad officials—like exccurives in other businesses and
industries—are very definitely interested in men who study in order
to make themsclves more L.lp‘lhlc and efficient. This is indicared by
the interest these officials express in rthe study records of employees.
Officials of railroads which have training arrangements wich I.CS.
imsist that we send monthly reports that include the names of every
employee who is enrolled with LC.S., together with his progress and
standing as a scudent.

What is This I.C.S. System?
What Can You Profit by It?

I.C.S. courses are planned for busy men.  Most I.CS. students are
emploved and wanr to get ahcad. ThC\ must learn in their spare time
and these courses arc deslgned for this very purpose. Al the prin-
ciples, methods and practices are cxplained in clear. simiple terms so
that even those of limited education can learn, and can apply <what they
learn because they understand it. It means that the man who studies
today can go out and apply his new-found knowledge on the job
tOMOITOW.

The lessons of L.C.S. courses are written by practical men. Fach
of these men is a specialist in his particular subject. Many of them
arc cmployed by famous industrial concerns that make railroad sup-
plies and eqmpmem’ others arc outstanding railroad men. What these
men write is edited by the skilled I.C.S. staff and much of the actual
teachmg is wricten into the rext itself. This “instruction in the text”
is supplemented by the teaching which the trained, experienced [.CS.
faculty provides as they guidc, advise and dircct you,



Distinctive Features of I.C.S. Service

Lecture and Demonstration Cars

Another distinctive feature of LC.S. service is the instruction cars
that are run over the railroads that have training arrangements with
I.CS. T'hese cars are equipped with air-brake and other apparatus
for demonstration purposes, and many men visit the cars to benefit by
the free lectures on engines, fiting, combustion, air brakes and other
subjects.

These 1.CS. inscruction cars and the instructors in charge supple-
ment in a very practical way the instruccion carried on direct from
Scranton.  Such cooperation means that the railroad man who Js
studving in this way becomes better satisficd in the work he is domg
and happlm in it because he s able to do it becrer, ‘This LC.S. service
supplements and makes more effective the railroad’s own cducational
p[‘()gram.

It is largely because everything is explained so clearly, and because
the teaching is conducted with such understandiag, chac so very many
of the railroads of the United States and Canada have entered into
these training arrangements with LCS. for the benefic of their em-
ployecs. This, so f:u as we are able to learn, is a greater tribute than
has ever been conferred upon any educational inscitution,

Training to Use on the Job Every Day

The benefits of an 1.C.S. Railroad Course arc well expressed by
Robert W. Neff of Kansas City, Missouri, who says: “The course
cnabled me ro deteet defeces more casily in the equipment that [ am
handling daily. It has helped me in instructing firemen for the promo-
tion examination which [ have already passed. The course enables one
to grasp all the finer points of both mechanical and air-brake equip-
ment, starting from the botcom detail and worlcing up to the most
important.”

The I.C.S. cars are well equipped with demonstration apparatus and staffed by able men.

Railroad men welcome the I.C.S. instruction car with its demonstration equipment and the
abli inéns who tiravel with it. These cars operate on railroads which have agreements
with I.C.S,

Charts That Show—Models That Explain

Secing what rakes place in a brake valve, compressor, or in other
pares of the air brake cquipment is to have a clear understanding of it
A modcl or chart is ofren more helpful than it would be to have the
actual apparatus irself.  You know thar the apparatus works, that the
brakes go on when air is applied, and they go off when the air is re-
leased.  But vou can't see what goes on inside the equipment—the
valves w oerg ports being opcned or closed. Explanation of how it
works will help vou to understand, bur clear explanation in comiection
awith the - and
quickly, too,

By the use of a color scheme of pressures on LCS. charts the flow
of air is made clear. In this wav you can see how the apparatus works
and what takes phce when air is applied or rcleased. Because of this
your understanding is clear.

A great deal of time, thought, and monev have heen spent making
these very effective charts. This is another reason w hy railroad men
are so enthusiastic abount their I.C.S. courses.



For convenience in recording and shipping, packages containing
instruction texts, models and charts relating to Locomotive and other
Air Brake Courscs have been prepared. These packages, called Forms,
arc designated by numbers, and their contents arc as follows:

Form 56:

Model of Piston and Piston Valve,

Form 102C:
MODEL—s4 Plain Triple Valve,
CHARTS—13 charts, No. 6 IT Locomotive Brake Equipment.
14 chacts, No. 8 ET Locomotive Brake Lquipment.
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All these modcls and charts are in one box with six instruecion
texts: Air Brake Compressors, A-i I'ngine Equipmient, No. 6 ET
Locomative Brake Equipment, N¢, 8 T Locomuotive Brake Equip—
mient.

Form 8 ET:

14 chares, No. 8 E'T Locomotive Brake Equipmene and instruction
teats on this subjecc.

Form 3702X:

14 charts, No. 8 'L Dicsel Freight-T.ocomotive Brake Iquipment
and instruction texts on the subjecrt,
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. N Typical illustrations fron: an
orm 103: 1.CS. lesson on air brakes.

6 Steam Distribution Charts, with reference pamphlet on the sub-
ject. This form is designed to make clear the distribution of
che steam to the cylinders by the valves,

Form 104:

13 chares on the U.C. Valve Westinghouse Air Brake, known as
U-12-BC and UEA-12, and instruction texe “U.C. Passenger-Car
Brake Equipmenc.”

Form 5464A:
1t plates of the D-22-P Passenger-Car Brake TFquipment.

8 plates of the “HSC” Brake Equipment as applied to passenger-
train cars and Diesel Locomuotives.

Form 1087:

Locomotive Lubrication Chart.
Locomotive and Tendec Defect Chart,

Form 2508X:

10 charts of the Pneumatic Equipment of the Union Switch and
Signal Company's Automatic Train-Control System.




Other Advantages of I.C.S.
to Railroad Men

1. You Study Where You Please.

You do not have to leave home to securc an educarion; the education comes
to Y ou,

2. No Time Lost From Work.

You can keep right on with your work, and can study during spare hours.
I.CS. courses turn odd moments into profie.

3. You Study When it is Convenient.

Our Schaools never close. You can hegin to study when you please, using che
spare hours that are ordinarily wasted, making progress as rapidly as your time
and ability permiit,

4. We Teach Wherever the Mails Reach.

You can mave from place to place while studying. VWe have scudents in many
countrics, and on the seas.

5. No Books to Buy.

You have no exera textbooks to buy. 'We furnish all Instruction Texts and
Question Papcrs, recurn envelopes and information blanks. We prepay postage
on all mail sent from the Schools.  IZxcept for the paper on which you write your
answers to the examination questions and the postage on the mal you send us,
you have nothing else to buy.

6. Specially Prepared Instruction Texts.

The lessons of your course come to you in convenient pamphlet form. They
fit into your pockee. Fach of them has been wricten specially for the 1.CS.
system of instruction, by men who are expert in the theory and practice of the
particular subjects abour which they write.

7. Education and Experience Combined.

Under ¢he 1.CS. svstem of training you are able to combine education and
expericnce by immediately using in daily work the knowledge gained through
your studies. There can be no more pmctical cducational system than this.

8. Courses Comprehensive.

1.C.S. courses begin at the beginning and cach gives you comprehensive klno_wl—
cdge in its line. In this way they are adapted to the needs of men of limired
education as well as those who may be technical graduates.

9. The Cost is Slight.

Although these courses are specially prepared and sg)ccially illustrated, for the
man who must study in his spare time, the cost is far lower chan one wuL}ld
ordinarily expect. Many wonder how we can deliver so much for the price
we charge.
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10. Imstruction is Private.

Your instruction will be conducted privately. No one nced know whar ques-
tions you ask, what hclp you receive. I'hese are marcters between you alone and
vour teachers.

11. Only Spare Time Required.

Progress, advancement, requircs knowledge. To ger the knowledge eally for
study. It means work, and some social engagements will have to be given up ar
times. However, there is no svstem under which you are so free to arrange your
time a5 yon are with 1.C.S. You can enjoy business and social life as vou could
not possibly do if accending night schools or other class instrucrion,

12. Written Explanations.

The instruction and explanations which you reccive from LCS. are always
written, so vou can refer to them often (and you probably will). “Jhis is pot

pussible with oral instruction.

13. Each Student is a Class by Himself.

With L.CS. you are a class by vourself. You do all the “reciting” that i
required and you get all the instruction. You will find rhat you are cncuuragcd,
guided. counseled and raughe at every step.  You can ask questions and there is no
“class™ to embarass vou. You can go ahead with your course as rapidly as your
time and ability permit, or you may take as much time as nccessary in order to
understand.  There's no one to hold you back; no aonc to hurry you.

14. Instruction is Thorough.

‘The written answers to questions in connection with an LCS. course make it
possible for vour teacher to detect any weak points and to give proper help when
1t IS necessary.

15. Success Follows Study.

When 2 scudent enrolls we require that he be able to read and write and that
he will study as we direct. We expect him co da his part—and we shall surely
do ours. As a result of this teamwork some truly remarkable achievements have
been made possible. On the successful completion of the course a diploma is
awarded. Back of that diploma is a record of requirements met under high
standards, and the prestige of a great educational institution,

16. The Slow to Learn are Helped.

We take great interest in students who do not learn easily. Many of our best
feiends are those who required the most assistance. (And it is assistance thar is
always given gladly.)

17. I.C.S Students Prepared for Examinations.

1.CS. courses prepare for examinations because they are thorough and com-
prehensive. Anyone studving with 1.CS. learns co express himself cleatly in
writing, and he remembers what he writes. Na other svstem does this so well.

18. Our Schools are Open to All.

Our Schools are open to all.  Age, race, rcliginn, polirics—thcsc do not mateer.
Do you really want to learn and ger ahead? This is all that maters with us.

19. Moral Advantages.

The habits acquired by systematic study and the money saved by stayving home
and putting in time on self-improvement will prove the making of any man,
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Leading Railroads Endorse 1.C.S.

Perhaps the best evidence of all as to the superiority of LCS. inscruction and
the unequalled success of the [.C.S, Railruad Department is the fact that railroad
companies, controlling alinose vne-third of the steam-railway mileage of the
United States. and nearly all of the milcnge of Canada, have made special
arrangements with International Correspondence Schools for the education and

special training of their emplayces.
The following lisc tells the stary:

A

Aberdeen & Rockfish

Abilene & Southern

Ahnapee & Western

Akron, Canton & Youngstown

Alabama Great Southern

Algoma Ceneral & Hudson Bayv

Alton ’

Alton & Southern

Angelina & Neches River

Ann Arhor

Apalachicola Northern

Ashereon & Gulf

Asphalt Belc

Atchison, Topeka & Santa Fe

Atchison, Topeka & Sunta Fe—Coast
L.ines

Atlantic & Fast Carolina

B

Baltimore & Ohio

Raltimore & Ohio, Chicago Terminal
Bangor & Aroostook

Beaumont, Sour Lake & Wescern
Bingham & Garficld
Biemingham & Southeastern
Birmingham Bele

Blue Ridge

Buffalo Creek & Gauley
Burlington-Rock [sland

Butte, Anaconda & Pacific

C

California Western Railroad and Navi-
gation Co,

Camas Prairie

Canadian Government

Canada & Gulf Terminal

Canadian National Railways

Canadian Pacific ’

Carolina & Northwestern

Caralina, Clinchfield & Ohio

C.C.& 0. of 5.C.

Central of Georgia
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Central Indiana

Centrul Veruont

Cherry River Boom and Vumber Co.

Cherry River Paper Co.

Chesapeake & Ohio

Chicago & Eric

Chicago, Burlington & Quincy

Chicago, Rock Islund & Pacific

Chicago Short Line

Chicago, St. Paul, Mlinneapolis & Omaha

Chicago, West Pullnian & Southern

Cincinnati, Burnside & Cumberland
River

Cincinnati, N. Q. & Texas Pacific

Cincinnati Union Terminal Co.

Cisco & Northeastern

Clinchfield

Colorado & Southern

Columbus & Greenville

Copper Range

Cuniberland & Manchester

D

Danville & YWestern

Declaware & Hudson

Delaware, Lackawanna & Western
Denison & Pacific Suburban
Denver & Rio Grande Western
Denver & Sale Lake

DeQucen & Eastern

Detroit, Caro & Sandusky
Detroit Terminal ’
Detroit & Toledo Shore Linc
Dominion Atlantic

Doniphan, Kensett & Searcy
Duluth, South Shore & Atlantic
Duluth, Winnipeg & Pacific
Durham & Southern

E

East Jordan & Southern

East Tennessee & Western N. C.
Flk River Coal & Lumber Co.
Erie

Fsquimalr & Nanaimo

F

Vlarida Fast Coast

Fort Warth & Denver City

Fredericton & Grand Lake Cuoal and
Railway

G

Galveston, Houston & Henderson

Georgia & Florida

Georgia, Florida & Alabama

Gicorgia Northern

Georgia Southern & Florida

Georgia, Southwestern & Gulf

Grand River

Grand Trunk Waestern

Greatr Norchern

Green Bay & Western

Gulf Coast Lines

Gulf & Ship Islaad

Gulf, Colorado & Santa Fe

Galf, Mobile & Ohio

H
Harbor Belt Line

Harriman & Northeastern

High Point, Randleman, Asheboro &
Southern

Holron Inter-Urban

Houston & Brazos Valley

Houston Belt & Terminal

I

linnis Northern

llinois Terminai
Internacional Great Northern
Interstate

J
Jacksonville, Gainesville & Gulf

K

Kansas City, Mexico & Orient—P.&S.F.
Kansas City Southern

Kansas City Terminal

Kansas, Oklahoma & Gulf

Kentucky & Indiana Terminal
Kentucky & Tenncssee

Kewaumee, Green Bay & Western

L

Lake Frie & Northern

Lake Superior & [shpeming

Lancaster & Chester

Lenoir Car Works, Lenoir City, Tenn.

Litchfield & Madison

Los Angeles & Salt Lake
Louisiana & Arkansas

Louisiana & Pine Bluff

l.ouisville & Nashville

Louisville, Henderson & St. Touis

M

Macon, Dublin & Savannah

Maine Central

Manistee & Northeastern

Manistique & Lake Superior

Manirou & Pike’s Peak

Marianna & Blountstown

Maryland & Pennsylvania

McCloud River

Mexico Norchwestern

Middleton & Unionville

Midland Terminal

Midland Valley

Mineral Range

Minneapolis & St. Louis

Minnesota & lIncernacional

Minneapolis, St. Paul & S. S. Marie

Minnesota Transfer

Mississippt Cetnral

Missouri-Illinois

Missouri, Kansas & Texas R. R. Co.
(Karty)

Missouri, Kansas & Texas R. R, Ca,,
of Texas

Missouri Pacific

Montreal & Southern Counties

Muscle Shoals, Birmingham & Pensacola

N

Nacozari

Nashville, Chattanooga & St. Louis
Natchez & Southern

Nevada Co. Narrow Clauge

New Brunswick Coal & Railroad
New Theria & Northern

New Jersey & New York

New Orleans & Lower Coast

New Orleans & North Eastern
New Orleans Terminal

New Orleans, T'exas & Mevico
New York, New Haven & Hartford
New York, Ontario & Western
New York, Susquehanna & Western
Niagara, St. Catherines & Toronto
Norfolk & Portsmouth Belt Line
Norfolk Southern

Northeast Qklahoma

Northern Alberta

Northern Pacific
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Northern Pacific Terminal Co. of
Oregon

North Louisiana & Gulf

Northwestern Pacific

Northwesteen Terminal Co.

0

QOgden Union Railroad & Depot Co.

Oklahoma City—Ada—Artoka

Oncida & Western

Orange & Northwestern

Oregon, California & Fastern

Oregon Electric

Oregon Short Line

Oregon Trunk

Oregon-Washington Railruad & Navi-
gation Co. (U. Pac.)

QOuachira & North Western

P

Pacific Grear Iastern

Panhandle & Sanca I'c

Pearl River Valley

Pecos Valley Sonthern

Pere Marquertte

Petaluma & Santa Rosa
Pitesburgh & Shawmue
Pittsburgh, Shawmut & Northemn
Portland T'erminal

Prince Rupert Dry Dock Co.

Q

Quanah, Acme & Pacific
Quebec Ceneral

R

Rio Bravo Oil Ca., Houston, Tex.
(So. Pac.)

Rio Grande Citv

Rio Grande Southern

Raoberval-Saguenay

Rock Island Southern

Rutland

S

Se. John’s River ‘Terminal

St. Joseph & Grand I[sland (U, Pac)
St. Louis, Brownsville & Mexico

St. Louis & Hannibal (U. Pac.)

St. Louis Flectric Tecminal

St. Louis & San Francisco (I'risco)
St. Louls, San Francisco & Texas
Se. Panl Union Depor Company
Sacramento Northern

San Antonio, Uvalde & Gulf
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San Benito & Rio Grande Valley

San Diego & Arizona Fastern

Santa Maria Valley

Savannah & Atrlanta

Seaboard Air Line

Sterra

South Georgia

Sounthern

Sauthern Pacific

Southern Pacific Golden Gate Ferries,
Lrd.

Spokane, Cocur D’Alene & Palouse
Railway

Spokane International

Spokane, Partland & Seactle

Stacen Island Rapid Transie

Srace University Railroad

Sugar Land

Sunset Route

T

Tallulah Falls

Tavares & Gulf

Temiskaming & Northern Ontario

Tennessec, Alabama & Georgia

Terminal Railroad  Association, St.
Louis, Mo,

Texas & New Orleans

Texas—New Mexico

Texas, Oklahoma & Eastern

Texas Pacific

Texas Pacific—Missouri Pacific Ter-
minal

Texas Short Line

Texas Srate

‘Tijuana & Tecate

Toledo Terminal

Tonopah & Goldfield

Toronta, Hamilton & Buffalo

Toronto Terminals

Tremont & Gulf

U-V-W.Y

Union Pacific

Union R. R. Co., Memphis, Tenn.

Union Railroad of Oregon

Trah

Ttah, Idaho Central

Virginian

Waca, Beaurnont, Trinity & Sabine

Weatherford, Mincral Wells & North-
western

Wesrern Maryland

Wesrern Pacific

Yadkin

Yousemiite Valley

ro—Fxhaust Manifold
r1—Lower Oil Header
12—Lower Crankcase
13—Sub-Base and Oil Pan
t3—Lbxhaust Deck

15—Exhaust Pores

16—Cylinder Liner

17 Fuel-Supply leader
18—Air-Receiver Comparenient

1—Upper Crankcase Compartment
2—Upper Lubricating-Oil Header
3—Injection-Punip Tapper Assembly
4- Water Recurn Header

5— Scavenging—Air lnlet Ports

6~ Fucl-Conrrol Rad
2—Injection-Nuzzle Compartment
8—Injection Nozzle

g--YWater-Inlet Flbow

This illustration from the L.C.S. lesson unit “Fairbanks-Morse Diesel
Locomotive Engine” shows a transverse cross-section of this engine.
A great many other illustrations (both halftones and cm‘s'f-uily-demilefi
line drawings) help to make this engine and its operation clear.  This
unit of the course is typical of all others in clear explanation and help-
ful Hlustration.
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Hundreds of
Pictures [lelp
I.C.S. Students
to Understand
-8 '_ T
@7 ;
1—Fuel Line 18—Check-Valve
2 -Fuel Connection t9—Spray Tip
3 -Fileer Cap 20 lollower CGuide
4—Gasket 21 -Follnwer
s—Filter Spring 22-lollower Spring
6-Iilter 23—Setserew
~—Rack Control Pin 24—Lock-Washer
8—Conrtrol Rack 25—Stop Pin
9—Plug 26—Badv
10—Locating Dowel 27—Plunger
1i—Nut 28—Gear
12- Bushing 29—Seal Ring
13=5pill Deflector 30—Gear Retainer
13—Check-Valve Seat 31—Guide Pin
15—Spring Cage 32—Spherical Check-
16—Check-Valve Srop Valve
17—Spacer 33—Spring

This illustration of a cross-section of a unit injector is from the
1.C.S. instruction texr “T'wo-Cycle Diesel Locomotive Engines.” Many
other remarkable illustrations lead to understanding of these engines,
their various parts and the operation of these parts in the functioning
of the engine as a mighty porcer unit. With the grear increase in the
use of such engines, training of this nature is becoming more and more
necessary for railroad men,
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These illustrations show wvertical sectional views of the NY-11-F
draft gear when nsed wwith a horizontal yoke. They are from the
lesson unit *Draft Gears.” No matter whar 1.C.S. course you choose,
or what subject you study, we believe you will be surprised and
pleased wwith the wway in which everything is presented through ex-
planation and illustration so you can learn casily and apply what you
learn, on the job.

1t is because of clear explanation, pictures that explain, and the help
of 1.C.S. teachers that 1.C.S. courses have been popular <with railroad
men cver since 1898 wwhen the 1.C.S. Railroad School was organized.
Engineers, firemen, air-brake men, brakemen, car repairers and builders,
conductors and others are finding 1.C.S. courses a sure way to realiza-
tion of their aims.
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Training That Clears the Way for
Men Who Want to Go Ahead

The requirements for engineers are necessarily rigid. The exam-
inations which one must take, and pass, call for a thorough knowledge
of the engine, the boiler and steam-making equipment, the air brakes
and control apparatus, carc of the engine, and how ro get it over the
road safely, economically and on scheduled time.

The fireman who is confronted with an examination on fucl econ-
omy, and on boiler and engine operation, will find the knowledge
gained from an 1.CS. course invaluable.

The air-brake expert, the roundhouse man, the conductor, and
the trainman can acquire clear understanding of his work through
these courses. Each will find a course that is specially designed to mect
his nceds. The operation of enginc and crain apparatus js explained
so clearly that any man, even though his education may be limited,
may grasp and understand the subject. With such understanding,
I.C.S. students pass examinations for higher positions more readily and
apply their knowledge to better advantage in every day work,

It is largelv because everything is explained so clearly and because
the teaching is conducted with such understanding that so very many
railroads in the United States and Canada have entered into arrange-
ments with these Schools for the further training of their employecs.
This, so far as we have been able to learn, is a greater tribute than has
ever been conferred upon any educational institution by the railroads.
It is evidence of confidence in what these Schools can do far the man
who wants to get ahead and who will study in order to do it

Rallroads for many years have devoted much attention to adequate apprentice training.
Many of them have long profited by 1.C.S, cocperation. Here {s a typical apprentice group.
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Locomotive Engineer’s Course

This is a course of broad scope for fircmen and cngincers who
desire practical knowledge of che locomotive and of the care and oper-
ation of locomative cquipment. Prepared cspecially for firemen who
wish to pass their examinations, the course is broad enough to nieet the
necds of any engincer wishing to increase his technical knowledge, or
who is in line for promotion to an official position.

The mechanical section provides a clear understanding of the loco-
motive, of locomoative operation, of all locomotive appliances, and cf
breakdowns. The description of the locumotive is complete, and all
parts of the assembly are described fully.

All derails of the builer are explained, as well as the Association of
Awmerican Railroads’ new standard method of drafting of steam loco-
motives, and the calculation of the strength of boiler joints, fire box
stresses, and the bursting pressure.  Orther subjects deal with valves
and valve gears, stokers, the booster, feedwater heaters and exhaust-
stcam injectors, lubricators, hand firing, and oil burning. Locomotive
appliances such as water columns, sanders, bell ringers, power reverse
gears, fire doors, grate shakers, the valve pilot, low-water alarm, and
the foam merer are explained in detail.

Air brakes arc covered in a very comprehensive way, not only in
lessons thac are clear, but also with the aid of unique and very prac-
tical chares and models. In fact the Air Brake scction of the course
explains the air-brake equipments, as applicd to the locomotive and to
cars, disorders, remedies, and repairs.

The following Forms are furnished with this course: (Sec page 8)
Form 1087, Form 102C, and Form 104.

Enrollments for this course will be accepted oaly from locomotive
engincers, firemen, hostlers, and hostler helpers who hold seniority
rights in the firemens or engineering service; or who have at some time
in the past held such rights. The applications must be accompanied
by a certificate signed by an official of the railroad to the effect that
the applicant for the course is, or has been, so employed.

If desired, the student may, on request, begin with a study of the
air brake subjects before taking up the study of the mechanical
subjects.
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SUBJECTS COVERED

Locomotive Boilers, 2 Parts

Hand Firing of Locomarives
(Optional)

Oil-Burning Locomatives (Optional)

Type D Duplex Stoker (Qptional)

Locomotive Stokers

Locomative Tnjectors

Locomorive Feedwater Heating
Fquipments

IHeat and Superheaters

Locomotive Appliances, 2 Pares

Locumotive Lubricators

The Stecam Locomotive, 2 Parcs

Lacomotive Valves (Accompanied by

Alodel s6—Piston—and Piston Valves)
Srephenson Valve Gear (Oprional)
Baker Locomotive Valve Gear
Walschaert Valve Gear, 2 Pares
Type C-12 Locomotive Booster
l.ocomotive  Management  (Acconi-

panied by Form 1087)

T.ocomative Breakdowns
Locomotive Headlights

Train Rules, 2 Parts (Optional)
Form 107-C containing:
Air Brake Campressors
A-t Fngine Equpment (Opeional)
Na. 6 T Locomotive Brake Equip-
ment, 2 Parts (13 Charts)
No, 8 ET Locomotive Brake Equip-
nient, 2 Parts (14 Charts)

Brake Equipmenes for High-Speed
Trains  (Accompanied by LForm
5364 coneaining 19 Plates)

Air-Brake Troubles

Automatic Train Centrol  (Accom-
panied by 'orm 2508X) (QOptional)

Foundation Brake Rigging, 2 Parts

Type K Freight-Car Brake Equipment

Type AB breight Brake Equipment

PM and I.N Passenger Brake Equip-
ment (Oprional)

UC Passenger-Car Brake Equipruent
(Accompanied by Formi 104)

LY Automaric Concrol Equipment
(Optional)

Locomotive Engineer’s-Mechanical Course

This is a course for locomotive engineers who desire instruction on
the locomotive and its appliances, but not on the air brake. In this
course, no nstruction is included on the air brake, and no modcls or
charts arce furrished. In other respects, the course is the same as the

Locomative Engincer’s Course.

To cnroll for this course, one must be a locomotive engineer, fire-
mau, hostler or hostler’s helper, holding seniority rights in the fireman’s
Or eNgineer's service, or must have at some time held such ratings.

SCBJIECTS COVERED

Locomotive Boilers, 2 Parts

The Steam Locomotive, 2 Pares

Locomotive Valies (Accomipanied by
Model 56—Piston and Piston Valve)

Stephenson Valve Gear

Walschaert Valve Gear, 2 Parts

Baker Loconiotive Valve Gear

Type C-2 Lucomotive Booster

l.ocomotive Valve Setting (Oprional)

Southern Locomotive Valve Gear
(Oprional)

Locomative Appliances, 2 Parts

Hand Firing of Locomotives
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Oil—nurning Locomuotives

Type D Duplex Stoker (Optional)

Lacamotive Stokers (Optional)

I.ocamative Injectors

Locomotive Feedwater Heating
Equipments

Locomotive Lubricators

Hear and Superheaters

Locomative Management
(With Forni 1087)

Locomotive Breakdowns

Locomotive 1Teadlights

Train Rules, » Pares

LISl PR

Steam Locomotive Brake Equipment Course

Enginecrs:, who need more information on the action, use, and
cffective handling of locomotive brakes, including compressors, will
find this course helpful. The following forms, including charts and
models, are furnished with the course: Form 53637, Form 102C. (Sce

page 8.)
SUBJECTS COVERED

Air-Brake Compressors Brake Iiquipments for High-Speed
A-t Fngine Equipment Trains (With Form 5464A)
No. 6 ET Locomorive Brake Fquip- Air-Brake Troubles (()pnon?l)

ment, 2 Pares (13 Charrs) 1. T Automaric Control Equipment
No. 8 FT Locomortive Brake Fuquip- (Optional)

ment, 2 Parts (14 Charts)

Special types of locomotives [or special purposes are seldom better
illustrated than in this picture of these Norfolk and Western Coni-
pany’s engines. Any of these is decided contrast to the engines of a
generation ago, and it stands to reason that in the years to come, these
will be superseded by still other engines even more cfficient. The
search for a machine to utilize every last ounce of energy in fuel is
going on constantly. While the railroad wan of today may know
equipment thoroughly, it is necessary to keep up-to-date all the time
as engines, brakes, and train equipment change. Men, as wwell as equip-
ment, can get out of date and thousands of alert railroad men are
keeping up awith the times through study of 1.C.S. courses.
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Locomotive Firemen’s Course

The instruction covers beilers, firing, injectors, and lubricators.
The aim throughout is to prepare firemen to pass the first year
progressive examinations and it's a good course for this purposc. Any-
one wishing to prepare for the second- and third-year examinations,
however, should enroll for the Locomotive Engineer’s course which
was prepared for thar purposc.

Anyone enrolling for this Locomotive Firemen’s Course must be 2
railroad employee, a prospective fireman, and the application for en-
rollment must be approved by an official of the Mechanical Depart-
ment of his railroad. In this way we are assured that any studenc of
this course may have an opporrunity at some time to learn the road,
or otherwise to qualify as a locomorive fireman.

SUBJFCTS COVERLED

Locometive [.ubricators

Train Rules, 2 Parts

Type “D" Duplex Stoker (Oprional)
Locomotive Stokers {Optional)

Hand Firing of Locomotives Oil Burning Locomative (Optional)
Locomotive Feedwater Heating Llements of Arithmetic, 4 Parts

Equipments {Optional)

Locomotive Boilers, 2z Parts
The Stearn Locomotive, 2 Parts
Locomotive Appliances, 2 Parts
Locomotive Injectars

Interlor of an LC.S. Instruction Car Showing Alr-Brake Equipment and Other Appa-
ratus. The Instructer iz Ready to Begin Mis Lecture and Instructlon an Combustion
of Coal.
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Air Brake Course

To use air properly requires a knowledge of the complete brake
mechanism all the wav from the compressor on the engine to the last
car on the train. So that such understanding may be possible, this
course explams all the principles clearly and gocs into careful details
concerning the operation of compressors, train control, engine equip-
ment, air brake troubles, brake rigging, brake equipment on Jocomo-
tives, brake equipment for high-speed trains.

The following forms, including charts and meodels, arc included in
this course: Form s5464A, Form 10:C, Form 104, Form z508X, Form
s702X, Form s5815X.

To enroll, one must he a locomotive engineer, fireman, hostler or
hostler’s helper, maintenance man on clectric or diesel locomorives,
locomotive mechanic or helper, locemotive or special apprentice, elec-
trician or electrician’s helper, or clectrician apprentice, who is em-
ploved in the Mechanical Department of the railroad, an L C. C. loco-
mative inspector, roundhouse foreman, assistant roundhouse foreman,
shop or general foreman, or a higher officer of the Mechanical Depart-
ment. The course will alse be helpful to those engaged in designing
diesel and clectric locomotives. A statement should accompany the
application for enrollment. This should be signed by an authorized
officer of the railroad stating that the applicant is so employed.

SUBJIFCTS COVERLID

Air-Brake Compressors (With Form
102}

A-t Lngine Equipment

No. 6 ET Locomotive Brake Fquip-
ment, z Pares (13 Charts)

No. 8 FT Locomotive Brake Equip-
ment, 2 Parts {14 Charts)

No. 8 EL Diesel Brake LEquipment,
: Parts {With Form 5702X) (in
preparation}

Brake Tiquipments for Llligh Speed
Trains  (With Form 53634, 19
Charts)

No. 24 RL Brake Equipment, 2 Parrs
{With Forn 585X containing 16
Charts}

Air Brake Troubles

Automacic Train Control (With Form
2508X}

Locomative Ap{?llanccs Parts

Foundation Brake Rigging. 2 Parts

Type K Freight-Car Brake Equip-
nment

Type AD Freight Brake Fquipment

PA and LN Passenger Brake Fquip-
ment

UC Passenger-Car Brake Equipment
(\With Form 1o4)

LT Automatic Conrrel Equipment
{Optional)

Arithmetic, 4 Parts (Optional)

Universal Control Valve Course

This is a course for those who wish instruction in the construction
and the operation of UC Passenger Car Brake Fquipment. The course
consists of an instruction text on this brake, and 13 large cardboard
charts with the operative parts in color. Students find that these charts
arc very helpful in learning and understanding this equipment.



Diesel Locomotive Course

This is a thoroughly modern course prepared primarily to give
locomotive engineers and firemen instruction in the aperation of Diescl
Locomotives, With the rapid growth of diesel power, many other
railroad men will find that this course will open the wayv to oppor-
tunity and advancement. Everything is cxplained verv clearly, and
scores of illustrations help to make it easy to understand Diesel-loco-
motives and their equipment,

The course deals with the various working parts of diescl loco-
motives—engines, generators and accessories, traction motors and
trucks, and the braking equipment. One soon becomes familiar with
power control, problems of braking, engine operation and procedures
necessary to meet various conditions and situations. In fact, the thor-
oughness of the course is increasingly apparent as ane proceeds to learn
about the various apparatus, from the draft rigging and rtrucks, motors,
engines, generators and accessories right up to the controls in the cab.

With the course is alse furnished:

Form s702X—which includes lessons on the 8 EI. Dicsel Brake
Equipment with 16 Charts on this equipment.

SUBJECTS COVERED

Principles of Iiesel Engines Two-Cycle Diesel Locomative Fn-

Fundamental Flectricity grines, 4 Parts
Desel-Elcctric Locomotives Fairbanks-Morse Diesel Locomortive
Diesel-Locomortive Trucks and Draft Engines
Rigging
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Four-Cycle Diesel Locomotive bFn-
gines, @ Parts

Electrical Equipment of Dicsel Loco-
motihes, 4 Pares

Diesel-Locomaotive Auvtliaries, @ Parws

Operation of Diesel Switching Loco-
motives

Operation of Diesel Freight Locome-
tives

Operation of Thesel Passenger Loco-
marives

Sream Generators for Dicsel Locoma-
tives

Aleo-GL Diesel Road Locomaoth cs

EAMD F3-F7 iesel Road Locomoth es

Automatic Tram Control (Oprional)
(Accompanied by 10 Chares)

No. 8 CL Diesel Brake Equipment,
: Parts ( ,-\L'cnmprmicd by 16 Charts)

Brake [quipment  for  High-Speed
Trains (With Form 53634)

Na. 34 RIL Brake Fquipment, 2 Parts
{(With Form 3s815X. containing 16
Charrs}

Train Rules, 2 Parts (Optional)

Steam and Diesel Locomotive Engineer’s Course

This is a combined steam, diesel and air-brake course for fircimen
and engineers who may he required to operate both steam and diesel
locomotives. A thorough study of the lessons of this course will
enable firemen to prepare for their first-, sccond-, and third-vear

examinations.

SUBJECTS COVI'RI'TX
SECTION A—STIEAM LOCOMO-
TIVES
Locomative Bailers, 2 Parts
Hand Firing of P.ocomotives
Qil-Burning Locomotives
[Locomotive Stokers
Lacomotive Injectors
Locomotive Feedwater Heating
Equipments
Locomotive Appliances, @ Parts
Locomotive Lubricactors
The Steam Locomorive, z Parts
Locomotive Valves
{Accompanied by Model s6—Piston
and Pisten Valve)
Baker-Locomotive Valve Gear
Walschaert Valve Gear, 2 Parts
Locomotive Management
{(With  Locomotive  Lubrication
Chart, Locomotive and Tender
Defect Chart)

SECTION B—DIFSEL LOCOMO-
TIVES

Principles of Diesel Engines

Fundamental Electricity

Dicsel Flectric Locomotives

Diesel Locomortive Trucks and Draft
Rigging

Two-Cyele Diesel Locomative Lin-
gines, 2 Parts

Fairbanks-Morse Dicsel Locomotive
Engine

Four-Cyvele Diesel Locomortive En-
gines, 2 Parts

Electrical Fquipment of Diesel Loco-
motives, 4 Parts

Diesel TLocomotive  Auxiliaries, 2
Barts

Operation of Niesel Freight Locomo-
tives

Steam Generators for Diesel T.oco-
motives

EMD F3 Tresel Road Locometives
{Accompanied by Bulletin “The
Woodward Governor™)

Alco-GE Dicsel Road Locomotives

SECTION C—AIR-BRAKFE FQUIP-
AENTS

Air-Brake Compressars

A-1 Engine Equipment {Optional)

No. 6 ET Locomotive Brake Equip-
ment, 2z Parts {13 Charts)

No. 8 ET Locomotive Brake Equip-
ment, @ Parts (14 Charts)

Brake Equipments for High Speed
Trains {19 Chares)

No. & FL Dicsel Brake Faquipment, 2
Parts (14 Charts) (Qprional)

Nuo, 24 RI. Brake Fquipment, 2 Parts
{16 Charts)

Air-Brake Troubles

The AR Freight Brake Equipment
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Car Inspector and Air Brake Course

In these days of high-specds, heavy loads, and long hauls, the neces~
sity of inspection of cars and brakes 15 of extreme importance.

Here's full information on the operation and disorders of the
Woestinghouse Freight and Passenger Brake Equipment, also on the air
signal system, foundation brake rigging, trainyard inspection, air con-
ditioning and car lighting.

The following forms, with charts and models, arc furnished with
this course: Form 5464A, Form ro4.

Locomotive Machinist’s Cours>

Since the railroad shop presents so many problems not found in any
other place, highly specialized knowledge is required of the railroad
shop machinist, as well as of the shop muachinist, shop apprentices,
helpers, roundhouse foremen, gang foremen, and others who need
thorough knowledge of all phases of locomotive shop work.

So that anvone niay have the specialized knowledge necessary for
success and advancement, instruction is provided on the locomotive,
on valves, valve gears, valve setting, Jocomotive rod, wheel, and pin
work, and on frames. There is also instruction on shop equipment.

SUBJECTS COVERLED
Westinghouse Air Brake
Boaklets:
U. S. Safety Appliances (For Refer-
ence}
Code of Rules for Interchange of
‘Traffic (For Reference)
Wheel and Axle Manual (l'or Ref-
erence)
Foundation Brake Rigging,  Parts
PM and LN Passenger Brake Equip-
ment
Type K Freight-Car Brake Fquipmenr
Type AB Freight Brake Equipment
Air-Signal System

UC Passenger Car Brake Equipment
{With Form 104)

Brake Equipment for High-8peed
Trains (\Vith Form 5464A)

Principles of Air Conditioning

Aic Conditioning of Railway Cars,
6 Parts, Including: Pullman System,
Carrier Safery, Stcam-Jet Swstem,
York System, G. E. System, Wau-
kesha System, Frigidaire System
{Oprional)

Railway Car Lighting, 3 Parts

Car Heating

Yard Inspection of Trains

Arithmetice, 5 Parts {Optional)

Railway Conductor’s Course
Because the conductor has such a variety of responsibilities it is

SUBJECTS COVERED

The Steam Locemotive, 2 Parts

Locomotive Valves (With Meaodel §6—
Piston and Piston Valve)

Stephenson Valve Gear

Walschaert Valve Gear, z Parts

Baker Locomotive Valve Gear

Type C-2 Locomotive Booster

Locomotive Valve Serting

Elements of Blucprint Reading

Laying Off Locomotive Frames

Machining Frame Cross Ties

Locomotive Cylinder and Erecting
Work

Cylinder, Guide and Crosshead Repair
Work

Laying Off Shoes and Wedges

Locomotive Rod, Wheel, and Pin
Work

Locomotive Steam-Pipe and Spring
Work

Type D Duplex Stoker ( Optional)

Locomotive Stokers (Optional)

Locomotive Appliances, 2 Parts

Locomotive Injectors

I.ocomative Lubricarors

Locomotive Feedwater Hearting
Fquipments

Lathes

Lathe Tools

Lathe Thread Cutting

Shaper and Slotter Work

Planers

Planer Practice

Arithmetic, 4 Parts (Oprional)

necessary that his knowledge of the equipment in his charge should be
varied and as complete as possible. It is with this thought in mind that
this course is designed. The course will also be very helpful to yard-
masters, trainmen, brakemen, flagmen, and switchmen.

Form 104—UC Passenger-Car Brake Equipment and 13 charts on
the UC Valve Westinghouse Air Brake, known as U-12-BC and

UEA-12 accompanies the course.

SUBJECTS COVERED

Arithmetic, 7 Parts

Commercial Calculations, 2z Parts
(Oprional)

Westinghouse  Air Brake (Accom-
panied by bookler “U., S, Saferv
Appliances™)

PM and LN Passenger Brake Equip-
ment

Air-Signal System

Type K Freight-Car Brake Equipment

Type AB Freight Brake Equipment
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UC Passenger-Car Brake Equipment
{With Form 104)

Train Rules, 2 Parts

Principles of Air Conditioning

Air Conditioning of Railway Cars, 6
Parts {Optional}

Brake Fquipment for High-Speed
Trains (With Form 5484A)

Railway Car Lighting, 3 Parts

Car Heating

Spelling, 2 Parts (Optional)

Spillover Check Valves
Accelerated Release

This illustration from an 1.C.S. instruction text is typical of the
bundreds that make it possible for LC.S. students to bave a clear under-
standing of every principle—and to do it easier,



Railroad Car Repairer’s

Course

First written by an experienced car foreman, this course has becn
revised to cover instruction on recent developmenrs and now reports

the latestfprdence in this phase of
repairs o

railroad work., The construction and

various types of freight cars, both wood and stecl, are ex-

plained fullv. The ‘instruction also covers the draft rigging and trucks.

The scction of the course relating to repairs is thoroughly in accord
with modern practice. Three pamphlets of the American Railway
Association are included for reference.

SUBJIFCTS COVERED

Ireight-Car Trucks, 2 Parts (With 3
Booklers: <U., 8, 'mlfcn Appliances.”
“Rules for Interehangc of Traffic,”
and “Whee! and Axle Manual™)

Diraft-Cicar Attachments

Drafr Gears

Box Cars

Stoclk  Cars, Refrigerators, and Ca-
booses, » Pares

Steel-Frame Flar Cars

Steel Gondola and Hopper Cars, 2 Parts

Tank Cars

Steel-Car Repairs, 2 Parts

Passenger-Train Car Repairs

Passenger-Car Truck Repairs

Car-Shop Millwork

Gas-Welding  Equipment (Qptional)

Gas Welding of Carbon Stecl
(Optional}

Gas Welding of Cast Iron and Alloy
Stecls (Optional}

CGias Curting (Oprional)

Arithmetic, 3 Parts (Oprional)
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Boilermakers®’® Course

Boilermakers, apprentlee boilermakers, helpers, layersout, ﬂangers.
and all others interested in heavy sheer metal w ork will find in this
course the information which the expert must have. Training is pro-
vided which is necessary in building boilers, tanks, stacks, and similar
work in shops. :

The instruction covers projection drawing, triangulation, develop-
ment of surfaces, bending and flanging plates, boiler design, and the
properties cntering into boiler construction. The proportioning of
boiler parts and the calculations by which the strength of boiler parts
is detemined are taught.

The course is arranged in two divisions. The student enrolls first
in Division 1. When work on all the subjects of this division has been
completed, the student then enrolls for Division 2. When work on all
the subjects in both divisions has been completed, the student qualifies
for a diploma from the entire course.

SUBJECTS COVERLED
Division 1— Mathematics and Drafting

Arithmetic, 7 Lessons Drawings for Welded Parts
Formulas Elements of Mechanics, 2 Parey
Geometrical Drawing Tvpes of Steam Boilers
Elements of Projection Drawing Boiier Mountings
Development of Surfaces Boiler Decails, 2 Parts
Practical Laying-Out Problems

Division 2—DBoiler Construction

Elements of Fluid Mechanies

Heat

Steam: (with Steam Tables)

Pipes and Pipe Fittings

Boiler Furnaces, Seromgs, and Chim-
neys

Boilermaking, 5 Parts
Boiler Repairs, 2 Parts
Boiler Inspection

Properties of Aaterials
Riveted Joints

Steam Boiler Design, 2 Parts

Another lustra-
tion fromt an LCS.
lesson.  This one
shotws the installa-
tion of two ther-
aic-syphons in-
stabled in a modern
ldcomotive  boiler
~a subject of in-
terest to all envine
mwen and to boiler
waakers in partici-
alar,
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Air Conditioning of Railroad Cars Course

Air conditioning on railroad cars has become so general thar many
who are responsible for the operation of the air-conditioning apparatus
on cars find need for a great deal of information on the subject 1n order
to mect the requirements of the job. It is for thesc that this course is
offcred. It is not the purpose to teach the design of air conditioning
$Vstems, nor to go intensively into the fundamentals of the science.

Through this study vou can become well informed on the construc-
tion and operation of the equipment used to clean air, to heat jt or to
cool it, and to govern the humidity for the comfort of passengers in
Pullmans, diners, club cars and other cars cquipped with air condi-
tioning apparatus. Under the subject “Air Conditioning of Railway
Cars” special attention is given the Carricr-SafetlZ' Steamn-Jet System,
the Frigidaire System, the G. E. System, the Pullman System, the
Waukesha System, and the York System. Thorough treatment is also
given the application of air conditioning principles to the cooling of
railway cars.

SUBJECTS COVERED

Arithmetice, 3 Parts

Fundamental FElectrical Instruction
Dircct-Current Generators and Motors
Storage Batzeries, z Parts

Principles of Air Conditioning

Slow-Speed Protecrive Relays

Heating and Cocling of Cars

Air Conditioning of Railway Cars, 6
Parts, Including: Pallman System;
Carrier  Safety Steam-Jer System;

Aleernating-Currene Generators, General Electric System; York Sys-
Transformers, and Rectifiers tem; Waukesha System; Frigidaire

A-C Motors and Control System

Electrical Measuring Devices

Railroad Signalmen’s Course

Men who are engaged in any kind of railroad signal work find this
course ideally adapted to their needs for sound technical training.

A sound understanding of fundamentals is given ac the beginning
and this is followed by thoroughly technical instruction on various
types of automatic railway signals, of both the semaphere and light
tvpes, and the circuits involved; highway crossing protection systems,
and instruction on maintenance. Other subjects deal with centralized
traffic control, switching and interlocking apparatus, and car-retarder
systems. The subject Automatic Train Control, with charts, is also
furnished for reference.

SUBJECTS COVERED

Arithmetic, 7 Parts Electrostatics and Magnetism
Formulas Theory and Construction of Direct-
Trigonometry and Graphs (For Ref- Current Machines

erence) Alernating-Corrent Gencrators,
Elements of Mechanics, z Parts Transformers, and Rectificrs
Elementary Electrical Principles A-C Motors and Contro!

(Continued on page 31}
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SUBJECTS COVERED—-Cuantinued

Automatic Railway Sigmling, 2 Parts
Railroad Mechanical Interlocking
Railwayv Flecrrical Interlocking, 2 Parts
Railwai' Electropneumatic Interlocking
Railway Car-Rerarder Systems
Centralized Tratfic Contral Systems
Auromatic Train Contral (Qptional)
{With Form z508X)

Switchgear, 2 Parts

Electrical Measuring Devices
Practical Electrical Measurements
Storage Batterics, z Parts

Glossary of Railway Signaling Terms
{For Reference)
“Frack Circuits

Section Foreman’s Course

The duties and responsibilitics of the section foreman are covered
in a very thorough, vet easily understood way. The principles of
track work with which a section foreman should be familiar are taught,
as well as methods of ditching, ballasting, lining and surfacing track,
renewing ties and rails, and placing turnouts,

[nstruction is also included in arithmetic and in the elements of
blueprint reading. Spelling and letter writing are other subjects which
help the foreman to express himself clearly and correctly in Ius
communications and reports. By means of this instruction, men wheo
arc employed as assistant foremen on track maintenance work are
trained to qualify for the position of sccrion foreman, and section
foremen arce helped to qualify for advancement to higher positions.

SUBJECTS COVERED

Maintenance of Track, 3 Parts
Flements of Mensurarion String Lining of Track
Railway Drawings, Blueprines, and Spelling, Pact «

Sketches Planning and Writing the [.erter
Flements of Trackwork, @ Parts Mechanics of the [etter
‘The Section Foreman and Eis Work Routine and Adjustment J.exters

Arithmetic. 4 Lessons

Good track is important
: in raitroad operation.
< _This illustration from an 1CS.
; QQ} lessan shoass one type of guard

T rail.
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Roadmaster’s Course

This course provides the knowledge of trackwork, engineering
principles and other subjects which is expected of the roadmaster or
the track supervisor. Following the subjects of arithmetic and
trackwork, there arc others on the elements of railwav organizarion
and operation, and the duties and work of the roadmaster. This is
followed by a more liberal educarion in enginecring nuathematics, on
general and railvoad surveving, maccrials and methods of enginecring

Bridge and Building Foreman’s Course

Instruction is given on subjects which a bridge foreman or a build-
ing foreman should know. This trainme will be valuable to any man
who has any thing to do with cunsrrucri?:q. repairing, and maintaining
bridges, buildings, and other structures of the railroad. )

SUBJECTS COVERED

construction, and in elementary bookkeeping and letter writing.
The course is arranged in two divisions. The student cenrolls first

b

in Division 1. When work on all the subjccts of this division has been
completed, the student then enrolls for Division 2. When work on all
the subjects in both divisions has been completed, the student «ualities

for a diploma from the entire course.

SUBJECTS COVERFD

Division 1—Trackwork and Construction

Flements of Arithmetic, 6 Parts

Flements of Algebra, 4 Parts

Flements of Mensuration

Railway Draw ings, Blueprints, and
Sketches

Elenments of Trackwork, 2 Parts

The Section Foreman and His Work

Maintenance of Track, 3 Parws

Railway Organization and Operation

The Roadimaster and His Work, 2 Parts

String Lining of Track

Division z—Surveying and Business

Logarithms

Geometry, 2 Pares

Planc Trigonowetry, 2 Parts, with
Trigonometric Tables

The Slide Rule {Optional)

Chain Surveying

Feveling

Compass Sur\'cying

Transit Surveying

Office Work 1n Angular Surveying

Circular and Parabolic Curves, » Parts

General Praperties of Materials. 2 Parts

Elementary Chemistry

Materials of Structural Fngincering.
1 Parts

Cement, Concrete, and Morrar

Ficld Aethods in Concrere Construc-
tion

Reinforced Concrete Consrruction

Stone and Brick Masonry

Railway Structures and Terminals

Agreements and Specifications

Spiral Easement Curve

Earthwork

Railroad [ocarion

Trackwork, Part 2

Introductory  Accounting, Parr 1. 3
Lessuns  (Accomparied by Work
Baoks)

Planning and Writing the Letter

The Mechanies of the T etter

Routine and Adjustment Letters

Arithmetie, 6 Pares

Railway  Drawings, Blueprims, and
Skecehes

Formulas

Geometry and Mensuration, 2 Pars

Macerials of Strucrural ['ngineering,
Part 1

Carpentry, 3 Lessons

The Steel Square, 2 Pares (Optional}

Cieneral Properties of Materials, Part o

Alaterials of Seructural I'ngineering,
Part 2

Flementary Chemiscry

Cement, Concrete, and Morear

Reinforced-Concrete Construction

Forms and Centering, 2 Parts

Field Work in Conercre Construction,
3 Parts

Piling

Foundartons

Srone and Brick Masonry

Warerprooling of Concrete

R(mﬁng_ 2 Party

Fireproofing

Reading Structural  Seecl Blueprints,
2 Parts

Reading Concrete Blueprints, ¢ Parts

Surveving for Bulding  Construction

Elements of Trackwork, 2z Parts

Railway Structures and Terminals

Agreements and Specifications

Ercetion of Sreel Building ¥rames

Backbone of Transportation

Railroads made possible the development of the North American Continent,
Great cities sprang up at strategic places, vast areas were opened to cultivation.
The products of mines, forests, manufacturing industries, and the products of our
Datural resources were made available to all the people,

When war came the railroads faced a tremendous task of transporting millions
of tons of vital materials—and they did it fast—day after day, month after month.
Cars kept going, engines kept running, men kept on working.

Since the days of war, railroads have spent millions in improving rights-of-
way, in buying new cars and thousands of locomoatives.

In an organization so great and sc complex as a railroad every piece of equip-
ment, every individual is important. Each must be as ideally suited to a purpose
as possible. Every man, from the call boy to the president is important in his
place. Each must know what to do and kow fo do if. The safety of all deponds
on such knowledge. Service to passengers and to shippers depends upon it, too,
This is why training is so important to every railroad man—from the call boy to
the president.
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Subjects That Prepare for Success

in Railroading

Would you have training that is both pra{:tical and thorough be-
cause it is based on the practical experience of railroad men—and 15
raught by men with railroad experiencer

Would vou have information that is so practical and usable that
experienced railroad men profit by it, vet is so clearly explained that
the beginner who knows little or nothing about a subject can

understand it?

As vou read the descriptions of subjccts that follow note how
th{)r()uéh]y each gocs into detail, how well they are illusrr'ated and the
thorough ‘treatinent given to each. These descriptions illustrate tl}e
thoroughness of all LCS. instruction texts. These are arranged in
a]phabétical order for your convenience.

A-1 ENGINE EQUIPMENT
61 Pages, 29 Hlustrations

Names and Arrangement of Parvs;
Air-Brake ‘Cerms. Plain Triple Valve.
(-6 Automatic Brake Valve, Opera-
rion of Governor, Slide-Valve Feed-
Valve; Combined Automatic  and
Straight-Air Locomotive Brake Lquip-
ment. N

AIR-BRAKL. COAMPRESSORS
$o Pages, g4 Hinstrations

Arrangement and Operation of the
Air Brake; The 94" x 93" % 10" Air
Compressor.  Operation  of  Steam
Cvlinder; Operation of Air Cylinder;
The 11" « 11" x 12" Air Compressar;
‘The 8%-inch, 150 Cross-Compound Air
Compressor, Operating a Compressor;
Lubrication.  New 8%-ineh 150 Com-
pressor;  Reconditioning the Com-
pressor.

AIR-BRAKE TROUBLES
62 Pages, 21 Hustrations

Disorders and Tests of Air-Brake
Apparatus; gi-inch and 1i-inch Com-
pressor; Type G-6 and 11-6 Brake
Valves; Disorders; C-6 Independenr
Brake Valve; Testing and  Oiling,
Straight-Air Brake Valve; Disorders;
The Feed-Valve; Disorders, Main-
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tenance of Air-Brake and Air-Signal
Equipment on  Locomatives; Rules
Adopred Jointly by the Bureau af
Saferv of the I (. C. and the Safety
Appl'iancc Commitee of the A. R. A.

AIR CONDITIONING OF
RAILWAY CARS
6 Lessons, 371 Pages, 179 Hlustrations
Fach lesson provides information
and instruction on the Air Condition-
ing of Railway Cars by nicans of the
svstems made by siv different manu-
facturers. These are: Carrier—Safety
Sream-Jer System; Frigidaire System;
G. F. Systerny; Pullman System; VWan-
leesha System.

ATR-SIGNAL SYSTEM
21 Pages, 7 Mustrations

Cencral Arrangement of Apparatus;
The Signal Whistle; Reducing Valve
(Old Style and lmproved); Car Dis-
charge Valve; the Signal Valve; Sig-
naling.

ALCO-GE DIFSFL ROAD
LOCOMOTIVES
<0 Pages, 32 Nbutrations

Freight and Passenger Units; De-
scription of Diescl Engine; I'uel il

System; Lubricating Oil System; En-
gine Cooling Water Systemn; Pressure
Air System; Power Plant Regulating
System; Locomotive and Engine Con-
trols; Preparing Locomotive for Oper-
ation; Position of Controls; Starting
and Stopping Engine; Operation of
Locomotive; Action of Safety Fea-
tures; Changing Operating  Ends;
Emergency Engine Shutdown; Dy-
namic Braking.

ARITHMETIC
7 Lessons

Elements of Arithmetic; Fractions;
Decimals; Weights and  Measures;
Ratio and Proportion; Powers and
Roots; Mensuration.

AUTOMATIC TRAIN CONTROL
g Pages, ¢4 Hlustrations

Types of Auromatic Train Contrel;
Union Switch and Signal Company’s
Two-Speed Train Control; Three-
Sl)eed Automatic  Train  Control,
Union Switch and Signal Company’s
Punenmatic Equipments, General Rail-
way  Signal Company’s  Pocumatic
Eguipment. Charts z508X.

BAKER LOCOMOTIVE
VALVE GLAR
57 Pages, 47 Hiustrations

Names of Parts; Details of Parts.
Operation; Principle of Reverse Ar-
rangement.

BRAKFE. FQUIPMENTS IFOR
HIGH-SPEED TRAINS
102 Pages, 26 Hustrations, 19 Charts

Arrangement and General Opera-
tion of D-22-P Passenper-Car Brake
Lquipment. I)-22-AR Control Valve.
Purpose of Parts: Continuous Quick
Service Valve; Relay Valve; Opera-
tion; HSC High-Speed Passenger-Car
Brake Equipment; Electric Equip-
ment; 21-B Magner Valve; Energizing
Low-Speed Medium-Speed and High-
Speed Magnets; Operation of Speed
Governor Contrel  Equipment; HSC
High-Speed Brake Equipmcnt for
Diesel Flectric Locomotives; MS-40

Automatic Brake Valve; 5-40-C Inde-
pendent Brake Valve; Operating In-
structions; HSC Locomotive Brake
Equipment with 1L-8-PC and M-36
Brake Valves.

CAR HEATING
so Pages, 38 HNlustrations

Vapor Car Heating Company’s Sys-
tems; Arrangement and Cperation of
Manual, Automatic Temperature Con-
trol, and Zone Systems of Car Heat-
ing; Locomotive Equipment; Opera-
tion of Vapor Regulators, Reducing
Valves, Vapor Cur-Our Valves, and
Constant  Pressure  Valves;  Single-
Tube Adjustable Thermostar; Operat-
ing Instructions; Enginemen’s and
Trainmen’s Duties.

CODL OF RULES FOR
INTERCHANGE OF TRAFFIC
jog Pages, Many Hluserations

The contents of this book are indi-
cated by its full title, which is: Code
of Rules (M. C. B.) Governing the
Condition of and Repairs to Freight
and Passenger Cars for the Interchange
of ‘Iratfic, Adopted by the Associa-
tion of American Railroads.

COMMERCIAL CALCULATIONS
2 Parts, g9 Pager

Rapid Addition; Special Method of
Subtraction; Special Methods of Mul-
tiplication; Special Mcthods in Divi-
siony Short Method of Division; Per-
centage; Compission and Brokerage;
Insurance; Intecrest; Applications of
Percentage; Profit and Loss; Taxes,
Promissory Notes; Bank  Discount;
Partial Payments and Exact Interest;
Meechant’s Rule; Compound Interest;
Present Worth; Srtocks and DBonds;
Evchanges—Foreign  and  Domestic;
Dutics; Equation of Payments; Equa-
tion of Accounts.

CYLINDER, GUIDE, AND
CROSSHEAD REPAIR WORK
59 Pages, 3¢ Hlustrations

Back-Shop Repairs; Cylinder Work;
Cylinder Bushings; Reboring the Cyl-
inders; Application of Bushing; Lo-
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cating Steam Edges of Ports; Grinding
In ofgthc Heads; Guide Work; Piston
Work; Piston-Rod Work; Crosshead
Work; Fitting the Shoes; Machining
New Crossheads; Piston-Ring Work;
Lining Up Crosshead Guides.

DIESEL-ELECTRIC
LOCOMOTIVL.

55 Pages, 17 Hlustrations

Development and Classification; De-
scription of Diesel-Electric Locomo-
tive; Traction Motor; Power Control;
Speed Ratio; Switching Locomotive;
Arrangement of Equipment; Passenger
Locomative; General Features; Ar-
rangement of Lquipment; Freight Lo-
comotives; Arrangement of Equip-
ment; Rating of Locomotives; Effect
of Gear Ratio; Tonnage Rating;
Drawbar Pull; Dynamic Brake; Com-
parison of Steam and Diescl,

DIESEL-LOCOMOTIVE
AUXILIARIES

2 Parts, 154 Pages, 77 Hlustrations

Flectro-Motive  Locomotives—Me-
chanical Auxiliaries. Air Compressors;
Freight and Switching Locomotive
Types; Passenger Locomoative Type.
Alr-Compressor  Governor; Water-
Cooling Fan Drives; Fuel-Oil Filrers;
Fuel-O1l  Pumps; Fuel-Oil  Reljef
Valves and Sight Gages; Lubricating-
Qil Filters; Lubricating-Oil  Cooler
and  Tank; Lubricating-Qil  Lngine
Shut-Down Devices; Lubricaring-Oil
F,ngine Shut-Down Alarms,

Lleetrical  Auxiliaries.  Auxiliary
Generators,  Main  Generators: Pas-
senger and Switcher Type; Freight-
Locomotive Type. Traction Motors;
Fuel-Punip and Car-Heater Mortor;
Cab-Hearer Moror;  Dynamic-Brake
Blower Motor; Head-Light Dyna-

motor; Battery-Charging Contactors;
Engine-Starting Contactor; Generator
Battery-I'icld Contactor; (encrator
Shunt-Field Contactor; Traction-
Motor  Field-Shunting  Contactor;
Traction-Motor Series-Parallel Con-
tactors; Dynamic Braking Contactory;
Dynamic-Brake ~ Warming  Relay;
Ground Protective Relay; Reverse-
Current Relay; Time-Delay Relay;
Transition Relay; Wheel-Shp Relay;
Qil-Pressure  Relay; Voltage Regu-
lator; Load Regulator; Reverser; Re-
verser; Cam-Switch.

DIESEL-LOCOMOTIVE TRUCKS
AND DRAFT RIGGING

67 Pages, 29 Hlustrarions

Classes of Trucks; Six-Wheel Pas-
senger-Locomotive  Truck; General
Description; Truck Frame; Trock
Bolster; Body and Truck Connection;
Spring Plank; Truck Springs; Char-
acteristics of Springs; Journal Boxes
and Bearings; Hyatt Roller Bearing;
Care of Journal Boxes; Wheels and
Axles; Motor Drive; Details of Drive;
Freight-Locomotive Trucks; Switcher
Trucks; Service Instructions; Brake-
Rigging Adjustment; Raising Locomo-
tive; Removing Springs; Truck Re-

moval.

ELECTRICAL EQUIPMENT OF
DIESEL LOCOMOTIVE

2 Parts, 241 Pages, 115 Hlustrations

Traction Equipment; Systems of
Power Transmission; Traction Mators;
Motor Requirements; Gear Ratiog
Traction-Moter  Eleating;  Cooling
Devices; Current-Voltage-Speed Rela-
tions; Lirnits for Diesel-Engine Power;
Field Shunting; Effects of Loose Con-
nections; Reversing Direction of Rota-

One Student says: “I particularly like I.C.S. because, regardless of the sub-
ject I am studying, 1.C.3. teachers correct errors in English or punctuation, and
give clear instruction. I like I.C.S. because I can set my own pace of study. I
went to night school at ene time. Then our children came and I couldn't get to
classes every night. If I missed a session it was just too bad. L.C.S. avoids this
drawback, I like this because I can work by day and study at night, and what

I learn ties in with my work.”
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tion; Traction-Motor Operating as
Generator; Motors in Parallel.  Dy-
namic Braking.

Generator Equipment: Factors Tn-
fluencing Generator Design; Method
of Determining Load; Automaric Field
Adjustment; Field-Strengeh Curves.
Field-Excitation  Contro Systems:
General FElectric Split-Pole  Fxciter;
Exciter Bridge Circuits; Westing-
house  Six-Pole Fxciter; Compound
Differential Exciter. General Motors
Generator-Load Control; Load Regu-
lator; Oil-Moter Control; Plunger-
Type Load Regulator; Pilot Valve.
General Electric Specd Switch., West-
inghouse Carbonstar Regulator, Cur-
rent Range of Generaror and Motor:
AMotors in Series and Parallel; Transi-
tion. Power Circuits. Commutation.
Mechanical and Flectrical Construc-
tion,

Control Equipment: Remote Con-
trol; Swirching Requirements.  Relays;
Serring Relavs.,  Are  Quenching;
Rlow-out Coils; General Flectric Speed
Switch: Contactor Arrangement: Se-
quence of Operation.  Reversers,
General Mator Passenger Locomative
Control Circuit.  Contactor-Control
Circuits and Engine-Control Circuits
for General Motars Locomotive with
General Electric Lquipmenr.  Freight-
Unit  Contral  Circuir  with  Cam
Switch: Freight-Unit Circuit withour
Cam Switch. American Tocomotive
Company Passenger Locomotive Con-
trol System.  Aleo Swircher. Bald-
win Switcher.  General Electric 44-
Ton Switcher. Whircomb and Dav-
cnport-Besler  Switcher. Auxiliary
Equipment. Troubles in Diesel Toco-
motive Circuits: Cutting Que Traction
Motors; Determining Natare of Trou-
ble; Failure of Power Plant; Short
Circuits and Grounds,

ELFMENTS OF
BLUEPRINT READING
65 Pages, 56 Hlustrations

Representation of Objects: Perspec-
tive Drawings; Mechanical Drawings;
Blucl:;rints; Kinds of Views; Arrarlge—
ment of Views; Relation of Views;
Projection Drawing; Plancs of Projee-
tion; Reading Drawings; Lines Used
on Drawings; Shading on Drawings;
Scctional Views; Formis of Sectum
Lining; Conventional Sections; Breaks;
Sections of Adjacent Parts; Abbrevia-
tions and Notations on  Drawings;
Scales; Dimensions  on Drawings;
Representation of Various Details; In-
terpretation of Drawings; Examples of
Blucprint Reading.

1. DIESEL.
BRAKFE
FQUIPMENT, NO. 8

2 Parts, 130 Pages, 3¢ IHustrations,
16 Charts

Brake Fquipment on Units; Iquip-
ment on A Uniry I'quipment on B
Unir; Parts of Lguipmene; KS-8-PA
Pedestal Brake Valve; Pipes Conneeted
to Pedesral; Lower Rotary Valve and
Seat; Upper Rotary Valve and Sear;
Charging Valve and kxhaust Valve
Cut-Off Valves; 5-8-A Independent
Brake Valve; Applicadion Valve Por-
tion; Recapture Valve Asscinblyg
Train-Control  and  Safety-Conrrol
Cock;  Suppression-Valve ~ Portion;
M-3-A Feed-Valve; No. 8 Disrributing
Valve; Timing Valve; Differental
Cot-Off Valve; -1 Relay Alr Valve;
Safery-Control  Feature Cenrtrifugal
Governor; Train-Control Reservoirs;
KM Brake-Pipe Vent Valve; B Relay
Valve; Auromatic Brake Operation;
Full Release; Running; Service; Lap;

Some unimaginative dolt said one time, “Experience is the best teacher.”
Soon, almost everybody was saying it, and they passed it on te their children
and to their children’s children. Experience is 2 wonderful teacher. But, anyone
attempting to fit himself for a top place in life without study, and through the
“learn-by-experience” school will find that he cannot acquire in a whole lifetime,
as much as he could in a few months study of a course which includes the

accumulated experience of many.
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First  Service; Lmergency; Control
Brake Operation in Running and Lap
Positions; Suppression of Train-Con-
trol Brake Applications in Service and
First Service Posinons; Permanent
Sup{:ressi(m; Operating  Instructions;
Broken Pipes.

FMD F3; DIESEL ROAD
LOCOMOTIVFS
g0 Pages, 25 Niustrations

Description  of Locomotive; De-
seription of Equipment; Diesel En-
gine; Alternator and Main Generator;
Cooling-Fan Motors; Traction-Blower
Motors; Operating Controls; Engine
Controls; Miscellancous Controls: En-
gine Governor; Locomative Oper-
ation; Safety Devices; Ingine Water
System; Luf)ricating Gil System; Fuel
Oil  System; Llectrical Equipment;
Air System.

ET LOCOMOTIVE BRAKFE
EQUIPMENT, NO. 6

2 Parts, rz0 Pages, 53 Hlustrations,
With 13 Charts of the Equipment

Parts of the No. 6 ET Equipment;
General Arrangement of Apparatus;
Operating Instructions; No. & Dis-
tributing Valve; H-6 Automatic Brake
Valve; S-6 Independent Brake Valve;
Construction; Arrangement of SD and
5K Governors with ET Equipment;
B-6 Feed Valve; G-6 Reducing Valve;
No. 4 Pneumatic Brake-Pipe Vent
Valve; The M-3 and the M-3-A Feed
Valves; Emergency Relay  Valves
Aftercooler; Super Compressor Gov-
ernors; Pedestal-Type lgrake Valve,
Automatic Operation of the No, 6 ET
Locomotive Brake; Independent Oper-
ation of the No. § ET Lacomotive
Brake; No. 14 EL Locomative Brake
Equipment; Air Signal System.

ET LOCOMOTIVE BRAKE
EQUIPMENT, NQ. g

2 Parts, 100 Pages, 39 Hlustrations
With 14 Charts of the Equipment

Development;  Manipulation  of
Equipment; General Arrangement;
Brake Valve; Distributing ~ Valve;
Steam Throttle Valve; Feed Valve;
Super-Governor; Operation of Equip-
ment. Broken Pipes; Instructions for
Mazking Stops.
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FAIRBANKS-MORSE. DIESEL
LOCOMOTIVE ENGINES

toe Pages, g5 Hlustrations

Engine Construction and Mainte-
nance. Onerating Cyele, Engine Tim-
ing; Engine Specifications; Cylinder
Block and Liners; Fupine Crankshafts
and Verrical Drive; %arring Device;
Upper Crankshaft Removal; Checking
Backlash in Vertical Drive Asserubly.
Main Bearing Replacement; Remuval
of Upper and Lower Connecting Rodls
and Pistons; Piston-Ring Mainrenance;
Piston-Head Clearance., Cam Shafts,
Bearings and Timing Chains. Scaveng-
ing-Air Blower. Removal and Qver-
haul of Blower; Checking Blower
Backlash; Oil-Separator Mantenance.
Engine  Svstems. [xhaust  System.
Engine Lubricating Qil S'\‘srem"Coul-
ing System; Fuel-Oit Supply Pump;
Fuel Injection Pump; Replacement of
Pump Parts; Injection-Nozzle Testing
and Maintenance; Balancing Load an
Cylinder; Fuel Injection 'Isimin y In-
jection Pump Troubles; Lgnginc
Warter-Cooling System. Fngine Air-
Cooling  Systems. Engine  Control-
Autoload System. Diffcrential-Field
Exciter; Woodward SI  Guvernor;
Emergency Stop Control; Low Lubri-
cating-Oil Pressure Control,

FOUNDATION BRAKE RIGGING
2 Parts, vg Pages, g9 Hiustrations

Levers; Gieneral Rule for Caleulating
Yevers; Friction; Cocfficient of Fric-
tion; Nominal and Actual Braking
Farce; Sranding and Running Piston
Travel; The American Aurtomatic
Siack Adjustcr; Brake-Rigging Cal-
culations; Calculating the éraking
Ratio; Calculations  Involving  Air
Pressures; Calculating Length of Stop;
Hand Brakes. Description and Cal-
colation of Force.

FOUR-CYCLE DIESFI.
LOCOMOTIVE ENGINES

2 Pares, 154 Pages, 67 Hlustrations

Baldwin-Westinghouse Diesel Lo-
comotive Engine. ILngine Construc-
tion; General Diesel-Iingine Data; En-
gine Lubricating System; Engine Fuel-

Qil Systems; Fuel-Oil Purifications;
Fuel-Injection Pumps; Fuel Injectors;
Auntomatic Shutdown Device; Engine
Governor; Overspeed Stop; Actuator;
I'ngine Cooling System; Cooling-
Water Treatment; Engine Operation
and Maintenance; Srarting, Running,
and Stoppinfc; Inspection; %’alvc Main~
tenance; ro-Lash  Units;  Chain
Drives; Fuel—Pump Timing; Valve
Timing; Engine Troubles and Reme-
dics.

Alco-GE Diesel Locomative Enginc.
Principal Engine Parts; Fngine Data;
Flectric Circuits; Engine Lubricating
System; Engine-Cooling System. Over-
heating of Cooling Water; Operation
in Cold Wcather; Leakage From
Water System, Engine Fuel-Gil Sys-
tem, Fuel Injection Pumps; Fuel-Oil
Strainer; Engine Governor, {Governor
Dump Valve, [Ingine-Air System,
Pressure Airy Control Air; chiiating-
Atr System; Radiator Cooling Air;
Traction Motor Blowers; Engine-
Compartment  Venrilation,  Turbo-
charger. Fuel and Boiler Water-Level
Gages; Alarm Signals; Low Lubricat-
ing-Oil  Pressure  Swirches; High
Temperature Switch; Engine Over-
speed Trip.  Engine Operation.  Start-
ing and Stopping. Inspection. Bear-
ing Maintenance; Piston Maintenance;
Cylinder-Head  Maintenance; Fuel
Nozzle Maienance; Valve AMechanism
Maintenance; Gear Train Overhaul.

FUNDAMENTAL ELFCTRICITY
56 Pages, 32 Hustrations

Electron Theory, Protons and Flec-
trons; lons and Ionization; Conductors
and Insulators; Electromotive Force;
Flectric Current; Flectric Resistance,
Types of Circuits. Ohm's Law, Elec-
tric Power: Units of Elcetric Energy.
Storage Batterics.  Magnerism  and
Electromagnetism: Magnets; Magnetic
Fields; Elcctromapners; Ampere Turns;
Relay; Generator and Motor Eleetro-

magnets; Self Induetion, D-C Gener-
ators:  Commuration;  Construction
Featurcs; Volrage Conmrol,.  D-C
Motors: Counter Electromotive Foree;
Speed Adjustment of D-C Motors;
Manual Starter: Safery Features; Panel
Controllers,

HAND FIRING OF
LOCOMOTIVLES

68 Pages, 4 Hlustrations

Coals and Their Combustion; Coal
Loss  Through Unburned Gases;
Smoke-Forming Constituents of Coal;
Congditions for Lconemical Combus-
tion; Draft of Locomotives, Cooper-
ation of Engineer and Fireman. De-
tails of Firing; Preparing Fire for
Start; Method of Firing; Firing Poor-
Steaming Engines. Combustion. Chem-
ical Elements and Compounds,

HEAT AND SUPERHEATERS
62 Pages, 30 Hlustrations

Mcasuremene  of  Temperature;
Thermometers;  Absolute  Tempera-
ture; British Thermal Unit; Heat
Units in Fuel; Transmission of Hear;
Relation Between Hear and Work;
Steam; Difference Berween Saturated
and  Super-heated  Sream;  Steam
Tables; Superheated Steam Table;
Locomotive Superheaters. Pyrometcr,

LATHES
77 Pages, 68 Nlustrations

Use of Lathes; Types, Requirements;
Feature of Producuon Lathes; [ool-
room Lathes; VFriction Clutches; Size
of Lathe; Carriage Stops, Spacing At-
tachments; Lathe Centers; Face Plates.
Adjustable Jaws and Clamps; Air-
Operated, Magnetic, Revolving Jaw;
Draw-In Collets; Step Chuck; Solid
Mandrel, Cast-Iron Solid Mandrel,
Mandrel  Press;  Special  Mandrels;
Common and Safery Lathe Daogs;
Maintenance of Lathes; Installing and

Since 1891, now way past a half century, more than 5 million men and

women have enrolled for I.C.S. courses.

You can hardly go into any city, any

business organization, industrial establishment, office, even a crossroads’ village,
that you do not find those who have advanced to high places as a result of
studying L.C.8. courses. This is proof that education is progress.

39



Testing New larthes; Lathe Lubriea-
tion; Special Forms of Lathes; Details
of Change Gearing and Countershafe.

LATHE THRIFAD CUTTING
&2 Pages, 67 Nliustrations

Formis of Serew Threads, Threading
Tuels; Threading Practice; Threading
Tapers; Measuring  Threads: Scales:
Gages; Comparator; Wires; Errors of
Threads; Change Gear Systems; Com-
parison of Pitches.

LATHE TOQLS
46 Pages, 3 Hinstrations

Larhe-Tool Shapes and Materials:
Theory of Cutcing  Tools; Tool
Angles; Materials for Lathe Tools:
Turning Tools; Forged and Ground
Roughing and Finishing Touls; Tool
Holders; ‘Tipped Touols,

LAYING Ol LOCOMOTIVE
FRAMES

% Pages, 27 Hlustrations including
copics of the shop blueprints of the
frames,

Description; Frame  Specifications;
Casting the Frames; Planning che
Frames; Laying Off Frames; Position
for Laying Off; Locating Centers of
Pedestal Ega\vs; Slotting the Frames;
Laving Off for Drilling; Drilling the

I'rames.

LAYING OFF SHO'S
AND WEDCGES
66 Pages, g7 Hustrations

Correet Relanion of Driving Axles
ta Main Trames; Squaring Frames by
Fish Tram Alethod; Temporary and
Permanent Centers; Handling Trams;
Marking  Shoes of Wedges; Proof
Lines and Methods of ‘U'ransfer; Alrer-
native Methods of Laving Off AMachin-
ing Shoes and Wedges; Roundhouse
\}"orl( on Shoes and Wedges.

LOCOMOTIVTE, APPI.IANCES
z Farts, 130 Pages, o8 Hustrations

Warer Gages; Disorders and Test-
ing; Water Columns; Whistle; Steam
Gages; Fire Doors; Sanders;  Bell
Ringers;  Grate  Shakers;  Franklin
Power Reverse Gears; Operation and
Disorders; Reverse Gears; Barco Re-
verse (Gears; Electromatic Foam Col-
lapsing Blow-Off System; Loco Valve
Pilor; Back-Pressure Gages; Barco
Low-VWater Alarm.

LOCOMOTIVE BOILERS

2 Parts, 153 Pages, 8o Mustrations
Description; Construction of Boiler

Shell;  Smokeboy  Derails;  Finding

Height of Table Plate; Vinding Diam-

cter of Nozzle; Deseription of Iire-

Texts for each 1.C.8, course are the work of many engineers and executives
who are best qualified to deal with specific subjects. They set down the facts
about the latest approved developments in their own special lines. Unique, too,
is the LC.S. method of presenting information. Staff experts, skilled in corre-
spendence technique, build into the texts the explanations which capable teachers

provide in classrooms.

These teachers guide and direct your progress with sympathetic understanding
of your problems and your aims. But to learn will require study. It calls for

concentration and work on your part.

We have made it as easy as we know how,

but there is no “royal read to leaming” by which you can become educated,
skilled, well informed and capable without putting serious effort into it.
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box; Staying Firebox to Boiler Shell;
Renewal of Firebox; Expansion of
Firebox Sheets; Report of Committce
on Locomotive Construction; Associa-
tion of American Railroads, on Draft-
ing of Sream Locornotives,

Firebox Appliances; Vubes and
Flues; The Steam Dome; Bailer Evap-
vration; lirebox Fraporation; Tube
and Flue Evaporation; Leaks. Wash-
ing Out Boilers. Testing of Boilers;
Calculating Strength of Boiler Joints;
Summiary of Rules; Abstract of Fed-
eral Rules,

LOCOMOTIVE BREAKDOWNS
g0 Pager, 25 Nustrations

Procedure in Event of Breakdowns,
Failures That May Occur; Burse
Tube; Broken Cylinder Head; Block-
ing of Valves; Broken Frame: Leaky
Throttde Packing; Defective Piston
Valve. Removing Side Rods; Taking
Down Main Rod; Broken Driving-Box
Brass; Broken Main Crankpin; Rals-
ing a l)riving Wheel Clear of Raill;
Broken Tires; Broken Anxles; Break-
down of Four-\Wheel Trailing Truck.

LOCOMOTIVE CYLINDER AND
ERECTING WORK
72 Pages, g1 Hustrations

Lay-Off Operations; Trail Lay-Off
of Splice and Frame Fit; Final Lay-
Off; Machining the Cylinders; Laying
OfF for Drilling; Mawching the Cyl-
inders; Drilling and Reaming; Frece-
ing Work; Leveling the Frames; Ap-
plication of Cylinders; Lining Up
Frames; Application of Boiler to
Frame,

LOCOMOTIVE. FEEDWATER
HEATING EQUIPMENTS

78 Pages, 52 Mlustrations

Heating Feedwater; Flesco Feed-
water Heating Fquipment; Worthing-

ton Type BL IFeedwater Heating
Fquipment; Worthingten Type 8.
Equipment; Worthington Type SA
Feedwater Hearing Fguipment; Cofhin
Feedwater Heating Equipment; Ex-
haust Steam  Injectors; Flesco SFX
Fxhanst Steam Injecror; Sellers Fx-
haust Feedwater Heating Lquimnent.

LOCOMOTIVE HEADLIGUTS
-0 Pages, 1 lustrations

Parts of Equipment; Principle of
Steam Turbine; Electrical Principles;
Electrical Units; Pvle National Equip-
ment; K-240 Two-Pole Turbine Gen-
crator; Wheel and Nozzic Derails;
Governor Assembly; Sunbeam RE-3
Two-Pole Turbine Generator; MO-6
Four-Pole Turbine Generator; Head-
lights; Frames and Reflectors, In-
stallation and Operation; Wiring and
Control Equipment; Maintenance and
Inspection; Care of Commutator.

LOCOMOTIVE INJECTORS
76 Pages, 44 Hlustrations

General Operation of Injectors;
Sellers Class N Improved Lifting In-
jectors; Sellers Class K Non-Lifting
Injectors; Nathan Simplex Lifting In-
jector; Nathan Non-Lifting Tnjecror;
Ohio Lifting Injector; Ohie Non-Lift-
ing Injector; Dounble-Jer Tnjectors;
Hancock Lifring Inspiraror; Hancock
Non-Lifting Inspirator; Disorders,

LOCOMOTIVE LUBRICATORS
&y Pages, 64 Mustrations

Derroir, Nathan and Chicago Hy dro-
static Lubricators; Detroit, Nathan
and King Mechanieal Tubricators; De-
troit and Nathan il Feed Dividers;
Chassis Lubrication; King Air Com-
presser Lubricator; Flange Qilers,

Do you wish your study progress reported to your employer? We will gladly
do this. Letters are reaching us constantly from students telling of the value of
this service and the promotions that have come as a result of it. Employers also
write to thank us for the service and to express interest in the employee who ia
interested enocugh in himself and his job to study and to make his services more

worth while.
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LOCOMOTIVE MANAGEMENT
92 Pages, gr fllustrations, with 1. C. C.
Defect Chart and Locowotive Lubri-
cation Chart,

Inspeetion Before  Araching  to
Trains; Inspection a2t End of Run;
Work Repores; Overheated  Journals
and Crankpins; Carbonization in Cyl-
inders; Starting the Train, Proper
Operation of Throttle and Reverse
Lever when Running; Fuel Economy;
Handling Ingines in Cold Weather;
Priming; Theory of Foaming; Causes
for Uneven Exhaust; Blows, Explana-
tion of Wheel Defect Gauge; Federal
Inspection Rules,

LOCOMOTIVYE., ROD, WHEFEL,
AND PIN WORK
99 Pages, 54 Hustrations

Main-Rod Work; Laying Off Main
Rod; Front-I'nd Arrangement, Side-
Raod Work; Application of Rods; Axle
Work; Crank Axle for Three-Cyl-
inder Locomotive; Crankpin Work;
Tire Work; Mounting the Tires;
Tuarning the Tires; Counter-balancing
Driving Whecls; Driving-Box Work,

LOCOMOTIVF, STEAM-PIFL,
AND SPRING WORK
<8 Pages, 53 Hlustrations

Steam Conveying System; Inside
and Qutside Dry Pipes; Steam Pipe
Rings; Principle of Ball Joint; Inside
and Qutside Throttle Valves; Repairs
to Sream Conveying Svstem; Spring
Work; Theory of Spring Arrange-
ment;  Fxplanation of Three-Point
Suspension; Finding Center of Grav-
itv; Calculating Rear Points of Sus-
pension.

LOCOMOTIVE STOKFRS
4§ Pages, 37 Hlustrations

Standard Type HT Sroker; Names
and Description of Units; Operating

Instructions;  Standard  Twvpe BK
Stoker; Standard MB Stoker; Hanoa
Locomortive Stoker Types 5-F and
H-4; Operation of Hanna Srokers;
Stoker Firing.

LOCOMOTIVE VALVLS
77 Pages, 51 Rlustrations

Modern Tocomotive Valves; Ar-
rangement of Passages in Cylinder
Saddle With Qutside and Inside Ad-
mission Valves. Piston Valve, Cyl-
inder and Stearmn Chest; Names of
Parts; Valve Terms Used in Valve
Movément. Valve Fvents; Definition
of Cylinder Events; Events for One
Stroke; Postion of Piston When
Events QOccur; Movement of Both
Valves; Order of Valve Events for
One Turn of Driving Wheels.

LOCOMOTIVE VALVE SETTING
98 Pages, 53 Hlustrations

Object of Valve Secring; Importance
of Correce Steam Distribution; Seering
Valves with \Walschaert Valve (Gear;
Setting the Valves With Baker Valve
Gear; 1irst  Method;  Alternative
Meched of Setring; Setting the Valves
with Stephenson Valve (Gear; Trailing
Methad of Valve Serting; Setting
Valves of Three-Cylinder Locomo-
tives,

LT AUTOMATIC CONTROL
EQUIPMENT
86 Pages, 72 Musirations

Arrangenient of Piping; Description
and Operation of Type L Automatic
Brake Valve;  Srraighe-Air  Brake
Valve; 37 RV Safery Valve; Double-
Pressure Feed-Valve; Single-Pressure
Feed-Valve; Duplex Pump Governor;
DS Strainer and Check-Valve; F-3
and F-4 Feed-Valves; No. sB Com-

p[‘ CS50T,

LC.5. instruction texts have been called “the best illustrated textbooks in the
world.” Perhaps they are. Certain it is that from the very beginning 1.C.S. texts
have been specially prepared—and specially illustrated—so that every principle
and every important detail may be easy to grasp. Ilustrations have always
played a major part in L.CS. teaching, so it may be that “the best illustrated
textbooks in the world” is not an undeserved or over-stated compliment,
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MACHINING FRAME CROSSTILS

46 Pages, 31 llustrations, including
perspective and copies of the prints
and crossties.

Purpose of Frame Crossties; Guide
Yoke Crosstic, Machining the Crosstie,
General Principles of Laying Off;
Reverse-Shaft Crosstie; Laying Off for
Drilling; Bumper Bracker; Method of
Laying Off; Machining the Bracket;
Laying Of for Center-Pin Hole;
Frame Filling; Frame Crosstie; Plan-
ning; Laying Of for Drilling,

OIL BURNING LOCOMOTIVES
63 Pages, 32 Hlustrations

Use of Ol as a Fuel; Qil Burning
Equipment; One-Burner System; Ver-
tical-Diraft  Systemy; Horizontal-Draft
System; Types of Burners; Adjust-
ment of Burners. Two-Burner Sys-
tems; Operation of Qil Burning Lo-
comotives; Roundhouse Inspection,

OPERATION OI IHESEL
FREIGHT LOCOMOTIVES

6y Pages, 15 Hiustrations

Arrangement of  Units; LEngine-
Room Control Equipment; Fngineer's
Control Station.  Starting and Hand-
ling of Trains; Manual Transition;
Traction-Motor Connections; Transi-
tion-Meter Dial; Wheel-8lip Indiea-
tions; Backward Transition; Dynamic
Braking; Locomotive Reverse; Con-
rrol-Station laterlocks; Trailing an A
Unit; Towing of Locomaotive; [solat-
ing a Power Plant; Operating Scetion
vn Three Traction Motors; Preparing
of Engine for Layover; Fngine Start-
ing ‘Troubles; Faulty Locomaotive Op-
eration; Dead-Heading; Care; Opera-
tion of Steam Gencrator; Operation
of Fan Clutch; Care of Lubricating
Systemn; Operation of Fuel-0il System;
Operation of Controller and Reverser;

Care of Locomotive Batrery; Sanding
Precautions.

OPFRATION OF DIFSEL
PASSENGER LOCOMOTIVE
st Pages, 15 Nlustrations

Genceral Descriprion:  Arrangement
of Engine; Luw-Voltage Cabinet;
High-Voltage Cabiner; Lngine Con-
trols;  Engincer’s Control  Station.
Starting Train; Operating Precautions;
Stopping  Engine for Maintenance;
Cuttmg Out Engine; Engine Trouble;
Locomotive Starting Troubles; Stand-
ing Time; Safery Devices; Operation
of Cooling Systemn; Operation of
Lubricating-Oil System; Care of Fuel-
Oil Systemy; Use of Hand Brake,

OPERATION OF DIESEL
SWITCHING LOCOMOTIVTS

40 Pages, 12 Ilustrations

General Description: Diesel-Engine
Countrols; Engineer’s Controls.  Start-
ing Engine; Moving of Locomotive;
TForward Transition; Backward Tran-
sition; Starting Troubles; Stopping of
Fngine; Cold Starting; Lack of Power;
Dead-Heading;  Isolating  Trucks;
Cooling System; Cab Heating; Freez-
ing-Weather Precautions; Operation
of Boilers; Lubricating Systemy Lub-
rication Troubles; Fuel-(il System,

PLANTRS
% Pages, 57 Hlustrations

The Types of Plancrs in General
Use; Planer Details; Planer Motions;
Planer Drives; Variable-Speed  De-
vices; Feed Mechanisms; Planer Ad-
justnients; Lubrication and Care of
Planers; Planer Equipment Such as
Chucks, Parallels, ¥V Blocks, Screw
Plugs, Clamps, Toe Dogs, Jacks and
Centers,

With L.C.S. you study, relaxed in the quiet of your own home, free from
confusion of classroom or shop. You can reread, think, understand—and you can
ask guestions of L.C.S. teachers, knowing that you will receive understanding

ANIWers,
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PLANER PRACTICE
59 Pages, 55 Mustravions

Planer Tools and Opcratifms;
Roughing and Finishing Tools; Grind-
ing Planer Tools; Sewing Tools; Tool
Holders; Cutting Speeds; Setting and
Holding Planer Wark; Cuts and
Feeds; Planing Slots; Undercats,
Curved Surfaces, Bevels, and l.arge
Work Such as FEngine Beds and Lathe
Beds; Lubricants and Coolants in
Planing.

PM AND LN PASSENGER
BRAKE EQUIPMENT

47 Pages, 34 Hlustrations

The PM Passenger Brake Equip-
ment; Description of Parts; Operation
of High-Speed Reducing Valves; Ser-
vice Operation; Emergency Operation.

The LN Passenger Brake Lquip-
ment; (perating the Brake; Mixed
IN and PM Equipments; Fuoll Ser-
vice; Lap; Release and Recharge.

PRINCIPLES OF AIR
CONDITIONING

w6 Pages, 16 Hlustrations

Physical Measorements;  Measure-
ments of Energy; Measurement of
Electricity; Measurement of Hear and
Temperature; Definition of Hear;
Sources of Hear; Measurement of
Heat Transmitted; Methods of Heat
Transmission; Factors Affecting Heat
Transmission; Measurernent of  Air
Velocities; Control of Temperature,
Humidity and Motion of Air; Com-
fort Zones; Comfort Chart; Apparats
for Air Conditioning; Equipment for
Refrigeration; Cycle of Operation;
Air Cleaning Devices; Computation
Involved in Air Conditioning; Heart
Transfer Through Barriers; Caleula-
tion of Over-all Transmission; In-
fileration Foss, Description of Psy-
chrometric Table; Relation of Tem-
peratures to Relative Humidity,

PRINCIPLES OF DIESEL
FNGINES

40 Pages, 7 Wustrations

Principles of Combustion; ear
Encrgy of Fucls; Principle of Opera-
tien. Cycles of Operation; Two-and-
Four-Stroke Cycles; Intake, Compres-
sion, Expansion and Exhawst Strokes,
Application of Two-Cycle Principle;
Four-Cyele Dicsel ¥ngines. General
Features; Crankshafe Designs; Firing
Orders;  Valve Timing; Individual
Pump Swstem; Injection Timing; Lub-
ticanon of Engines; Engine Cooling;
Air Cleaning; Power and FEfficiency.

RAILWAY CAR LIGHTING
3 Parts, 21z Pages, 130 Hlustrations

Fundamental Principles; General
Features of Axle-Generator Systems;
Gould Simplex System; Flectric Star-
age-Bactery  Car-Lighting  System
Safety Car Lighting Systems; Stone-
Franklin Car Lighting System.

RL BRAKE LFQUIPMENT NO. 24
0o Pages, 15 Hlustrations, 16 Charts

WNames and Purposcs of Parts of
“A” Unit; DSE-24-H Brake Valve;
5-40-10 Independent Brake Valve;
K-:-A Rortair Air Valve; D-z4 Con-
trol Valve; Electric Pneumatic Master
Controller; 21-B Magner; Names and
Purposes of Parts of “B” Unit; De-
scription of Brake Valve; Views of
Rotary Valve and Scat; Description
of [-24 Control Valve; ¥FS-1864 Relay
Valve; Wiring Diagram.

Operation of Fquipment; Release
and Charging Position; Running Posi-
tion; Awutomatic Service Position;
Service Lap Position; Graduated Re-
lease Lap; First Service Position;
Emergency Position; Speed Governor
Control; Independent Brake Opera-
tion; Flectro-Pnenmatic Brake Oper-
ation; Dynamic Inrerlock; Operating
Insteuctions,

Progress brings change and as changes come and new developments take
place, LC.S. instruction texts are revised to keep them current with technical and

business progress.
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SHAPER AND SLOTITTR WORK
66 Pages, 64 Hlustrations

Shapers; Cutting Tools and Speeds;
Shaper Fquipment; Shaper Opera-
tions; Shaper Artachments; Slotrer;
Slotrer Operation; Keyway Cutters.
Broaching;  Broaching Machines;
Broaching Toeols and Atrachments;
Preparing  Work for  Broaching;
Broaching Operations; Lubricants for
Broaching; Hydraulic Shaper,

SOUTHERN LOCOMOTIVE

VALVE GIAR

22 Pages, 17 Mlustrations
Construction; Movement Imparted

by Eccentric Cranl; Rario of Eccen-

tric Rod; Reversing Arrangement.

Breakdowns.

SPELLING
2 Parts, 175 Pages

One should be able to spell correctly
if hie wishes to creare the most favor-
able impression in the minds of others,
These L:ssons are intcresting and the
informarion to be gained from them
will help one in writing letters, mak-
ing out reports, ctc.
STEAM GENLRATORS FOR
DIESEIL. LOCOMOTIVES
54 Pages, 22 Hlustrariony

Vapor-Clarkson Types CFK 4225;
Steam Generating Unit; Water and
Steam Pressure Gages; Coil Blowdown
Valve; Soot Blower Valves; Stcam
Separator; Heac Exchanger; Steam
Trap; Safety Valves; Water Pump;
‘Water Treatment Tank; Fuel Control;
Rotary Converter; Spark Plug and
Face Plate Assernbly; Xir Pressure Re-
ducing Valve; Atomizing Air Control
Switch;  Combustion-Air  Blower;
Operating  Switches; Motor; Auto-
matic Contrel Switches; General Op-
eration of Steam Generator. Water
System; Fuel System; Atomizing Air
System; Ignition System; Combustion
System; Control System. Operating
Instructions. Operating Troubles and
Their Remedies.

STEAM LOCOMOTIVE, THE
2 Parts, 274 Pages, 183 Nlustrations

Views of a Locomotive; General
Operation; Types of Frames; Cylindecs,;

Arrangement of Steam Passages; Cast-
ing the Cvlinders; Machine Work on
Cylinders, LErecting Work; By-Pass
Valves; Relief Valses; Stecam Cum'cy—
ing System; Engine Trucks; Under-
lving  Principles; Trailing Trucks,
Underlying Principles; Alco  and
Commonwealth Trucks; Lima Four-
Wheel Aricuiated Trailing Trucks.
Driving Box; Bearings; Franklin
Adjusrah%e Wedge; Pistun Rad; Rod
Packing; Crosshead; Guides; Main
Rod; Side Rod; Driving Axle; Driv-
ing Wheels; Lateral Motion; Tires;
Counterbalance; Cross Counterbalanc-
ing; Spring Rigging; Three-Point
Suspension; Mechanics of the Steam
Locomotive; Angularity of Main Rod;
Performance of Locomotives.

STEPHENSON VALVE GEAR
8r Pages, 31 Hustrations

Details and Action of Gear; Deter-
mining Position of Eccentrics,

TRAIN RULES
2 Parts, 140 Pages, 27 Hlustrations

Purpose of Train Rules; Duties of
Employces; Definitions; Time Table;
General Fxplanation; Rule 4; Fxplana-
tion of Other Rules on Sctandard
Code; Explanation of Train Orders.

TWO-CYCLE DIESFL
LOCOMOTIVE ENGINES

2z Parts, 11y Pages, 73 Hlustrations

Control of Locomotive; Ffficiency
of Diesel Engines; Cylinder Heads,
Pistons, Connecting-Rods and Bear-
ings; Rocker-Arm and Valve Springs;
Maintenance; Removal of Heac‘s; Re-
moval of Valve Springs; Replacing
Valves; Piston Removal; Locating I'x-
haust-Valve Leakage; Inserting Piston;
Accessory Drive, Oil Pump, Water
Pump, and Governor Drive; Lubri-
cating and Cooling Pump.

Cam-Shaft and Blower Drive; Over-
speed Trip; -Replacing Cam-Shaft
Bearings; Locating Dead Center;
Checking Timing; Resetting and Ad-
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justing Over-speed 1ip; Lubricating-
Oil Systern; Cooling Syvstem and Fuel-
Oil System; Filling Cooling Systeny
Care of Injector; CGovernor Controly
Governor; Governor  Linkage; In-
jector Linkage; internal Adjustrment
of Governor Control; Governor Re-
paic; G. M. Model 567 Engine.

TYPE AL FREIGHT BRAKF
EQUIPMENT
65 Pages, 21 Hustrations, 14 Charts

Reason for Development; Special
Features; Description of AB Valve;
Type “AB-10" LFmpty and Load
Equipment; “AB-i1B" Brake Equip-
ment for Fast Freight Service; A. AL R,
Rules for Maintenance of Air-Brake
Equipment on Cars.

TYPE C-: L.OCOMOTIVE
BOOSTER

36 Pages, 2¢ Hlustrations

Cieneral  Operation  of  Booster;
Booster Control System; Arrangement
at Reverse Lever; Preliminary Throtle
Valve; Dome Pilot Valve; Booster
Throttle Valve; Cutting in the Booster;
Cutting Qut the Booster; The Tender
Boasters; Disorders.

TYPE D DUPLEX STOKER
60 Pages, 39 Huserations

Ceeneral Arrangement and Operation
of Stoker; Distribution of Coal; Ar-
rangement of Stoker on Tender; Ar-
rangement of Locomotive; The Con-
veyer Svstem; The Elevating Systemn;
The Distributing, or Spreading Sys-
tem; The Driving Engine; Preparation
for Trip; Operating the Stoker; Duties
of Fireman at End of Trip; Sroker
Disorders.

TYPE K I'REIGHT-CAR
BRAKFE FQUIPMENT
36 Fages, zo Nlustrations

Piping Thagrams of Type-K F.quip-
ments; Type-K Triple Valve; Auxil-
jary Reservoir and Brake Cvlinder,
Operation of Type-K Freight-Car
Brake Equipment; Disorders; Maxi-
num Number of Cutout Brakes;
A. A, R, Rules for Maintenance of
Ajr-Brake Equipment.

US PASSENGLR-CAR BRAKE
FOUIPMENT
78 Pages, 44 HMlustrations, and Formr 1oy
including 14 cardboard charis in color.
Arrangement of Fquipment; U-12-
BC Universal Valve; Quick-Action
Portion; High-Pressure Cap;  Pipe
Bracket; Charging the Brake System;
Service Position With Quick Service
Feature; Service Lap; Release; (irad-
nared Release and Quick Recharge;
Emergency; Release Afrter  Emer-
geney; Blows; Cleaning and Lubrica-
tion; Electro-Pncumatic Brake Equip-
ments With UEA-1:-BC  Universal
Valve,

UNITED STATES SAFETY
APPLIANCES FOR ALL CLASSES
FOR CARS AND LOCOMOTIVES

This is a publication issued by the
Association of Amencan Railroads
and contains the specifications of the
Interstate Commerce Commission for
safecy appliances to be used on cars
and locemotives.

USE OF TRIGONOMETRIC
TABLES

44 Pages, 16 Nustrations

Functions of Angles; Explanation of
Use of Trigonometric ‘I'ables. Prac-

From start to finish, you will have the cooperation of I.C.8, teachers. The
work you submit for correction is examined very carefully by a teacher who
gives full time to your work while it is before him. Every point in the lesson is
gone over. If there is a part you do not understand, sometimes a two- or three-
page letter of individual and specific instruction is written. All of the IL.C.5.
teacher’s time on every working day is used to instruct 12 students, on the aver-
age. This ratio is one of the lowest existing in any educational system.
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tieal  Trigonomertric  Caleulations.
Table of Natural Sines, Cosincs, Tan-
gents, and Corangents.

WALSCHALRT VALVE GEAR

2 Parts, 160 Pages, 61 Hlustrations
Acton of Gear; General Descrip-

tion; Names and Arrangement  of

Parts; Changing the Lead; Break-

downs.

WESTINGHOUSE AIR BRAKE

48 Pages, § Hlustrarions

Ceneral  Arrangement  of  Brake,
Auxiliary Reservoir; Brake Cylinder;
Triple Valre.

WHEEL AND AXLE MANUAL
226 Pages, 132 Hiustrations

This is a book issued by the Me-
chanical Division of the Association

of American Railroads. Tt gives the
specificarions for various kinds of ear
wheels and axles, and describes the
recommended practice in wheel and
axle work and inspeetion,

YARD [NSPECTION OF TRAINS
57 Pages, 12 Hustrations

Duries of Car Inspectors; Necessary
Oualifications; Toals; Blue  Signal
Rule; Aarking and Cacding; Safery
Appliances; Inspeetion of Atrriving
[rains; Inspection of Car lnds; In-
spection of Trucks; Inspection of Car
Centers; Inspection of Trains of Mis-
cellaneous Cars; Inspection for Com-
modity Loading; Inspection of Out-
bound 7Train; Interchange Car In-
spectors,

This and other il-
fustrations, make it
casy fo understand
all abott locomo-
tive vatves. When-
ever an ilustration
witl belp to make a
point clear one is
used in LC.S, lesson
rexts.

No one can ever say, “I don't need to study, to learn any moere. I know
it all.” What one can learn in a single lifetime is only an infinitesimal part of all
the knowledge in the world. Even the greatest engineer, physician, lawyer,
scientist must keep on studying, because progress advances rapidly. New things,
new developments, new methods in every trade, art and profession come to the
fore 5o rapidly that no one can ever say his education is finished.
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What It Means To Enroll

If there is one thing tnore than any other in all the
aworld that wil increase your chances to get abead, to
have the recognition and respect of those above you; if
there is one thing more than any other that will mean
advancement and more money, it is preparation for the
job you bave and for the bigger position abead.

Standing still, inaction, failing ro develop one’s natural abiliries
to the highest possible degree is one of the greatest crimes a man
can commic against himself,

And ir is so easy to prepare for the bigger position when once
you've made the start.

Answers To Your Questions

Do 1 bave any books to buy? What does the course include?

All the books you will need are included with the course. You
will receive practical lessons on the subject you want to learn, the
help of expert teachers, the bencfit of our Service Department,
your employcr will be notified of your progress—everything a
reasonable man might expece will be done 1o bring about your
greater success. lhe course includes all this, No, there are no
extra books to buy.

Hoaw do I get my lessons?

Several lessons in handy pamphlet form are sent as soon as your
cnrollment reaches us and others are sent as you procced with your
course. They are just the right size to ship into your pocket out of
the way until you have a spare moment to study. You always have
plenty of lessons on hand so that there will be no delay and no
waiting.

Will 1 bave to come to Scramton?

No. You will study right in your own home, during the spare
time at noon-hour—whenever you wish, and you will not lose a
single day from work. Our students right here in Scranton study
their lessons and write out the answers to their examinations in

their own homes just the same as students in far distant places.
You won’t have to lose a minute’s vme off the job to “go to
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school.” You study in spare e, you learn, vou sce how to
use your knowledge cvery day. Thousands of railroad men have
learned—and are learning—this way. They have found the
LC.S. way a good way to get ready for examinations—and to
get ahcad.

How long wwill it take e to finish the course?

A thorough understanding of every subject is the most important
thing to consider. The length of time required to finish a course
depends upon the time at your disposal, the diligence with which
you study, your adnptability, etc. You can put your training Into
practice from day to day and thus derive benefit from the course
at once. In this way, many find themselves qualified for bigger
positions and promwotion comes even before they have their

diplomas.

Suppose I need belp?

In that case, by all means writc us. 1.C.S. lessons explain every-
thing so clearly and are so well illustrated that the man studying
as we direct seldom finds it necessary to ask for help, but when
help is nceded we gladly give it. In fact, we furnish special
Information Blanks for chis purpose. Your success is our first
consideration. That’s the thing we work for.

Wil I bave individual instruction?

Yes, indeed!  You will have the advantage of knowing that
you will be called upon to prepare work on every lesson. You
will have the individual instruction of expert teachers. As an
.CSS. student you are really a class by yourself. There 1 no one
to hurry you over important points more rapidly than vou should
go and, on the other hand, there are no slow students to hold you
back. We will do everything we can to help you. The progress
you make is up to you, and the time you are willing to spend in
studying for advancement.

Will a course really mean an investment for me?
The answer to this question is found in the letters we are con-,
stantly receiving from our students and graduates. There is space
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in this booklet for only a few of these letters. Read some of them
again. 'They have been written by ordinary, every-day men who
were filling very ordinary positions when they enrolled. Many of
them did not have the education and other advantages that you
have had. But they have advanced. They are making good.
They are carning bigger incomes. They have won the recognirion
and respect of business men and railroad officials.  You will have
identically the same instruction. service. and help they received,
50 1sn't 1t reasonable to assume that, with your advnntagcs, you
will succeed as they have. or perhaps to an even greatcr extent?

Do railroad officials care any wwre [or the man who studies than
for the wan who does not?

The futures, the fortunes, and the success of railroad officials,
dcpartmcnt heads, superintendents, and others depend upon the
siiceess of the road.  Trained men make a road more successful.
You may be sure thar vour officials are intenscly interested in
cramed employees—in men who care enough to study, The of-
ficials of nearly 300 railroads, including some of the EICatesy systems
151 the world. have even gone so far as to make special arrangements
with us for the instruction of their employees. They insist that
we keep them informed of the names and the progress of their
employees who studv—conclusive proof that officials are interesred.

Can I afford the time and wmoney for a course?

Your spare time is your own.  On your road, in the shop where
vou work, 1 the ofice—whcrever you are—you probably know
of men who arc filling sccond-rate positions because they never
took the trouble to become frst-rate men. Can yvou afford to
take chances awith your success all the rest of your life with your
present mental equipment?  You should face this question squarely.
IT’s your problem. You certainly cannot hope to advance and to
ger very far ahcad in the world now. to earn a bigger income,
until you have invested some of your time and money in preparing
for the things ahcad. In order to reap, vou must sow. In order
to profit, you must invest. [ order to succeed, you nmust prepare.

Clears the Way
for Railroad Men

WHAT OTHER MEN SAY HAS WEIGHT.
Not that you'll be influenced entirely by the opinions of
others, but after all, what they bave done and are domg
is a rather accurate weasure of the worth of 1.C.S. -
struction.  Qur space is liinted, so we can present only
a few typical lerters avhich set forth fteresting evidence.
These letters come from nen who have studied 1.C.S.
courses and bave found thar the knowledge they have
acquired bas opened the way to wuany opportuiities.
The nan wwho knows has the kind of power that gets
the green light.

The same courses that bave cleared the track abead
for many other haifroad wen are available for you. It
wifl mean study and efforr on your part, bur vow'il be a
st who is ever so mmch anore capable because of it
If you are willing to do your part you'll find us sincerely
willing to do ours.  Awud the vesulr shounld certainly be
greater success for you.

PREPARED IN SHORT TIME TO BFCOME ENGINTFER

Thanks to I.CS. 1 am engaged in work that T have always wanted and am

carning a good salary. .
\-\"I:cn abour to take my final examination with the Atlantic Coast Line Rail-
road, [ realized that T had insufficient training; that | was not ready. Having only
five months in which ta prepare T was desperate, Your representative, however.
offcred me a plan by which I could prepare myself. On his advice 1 enrolled
-

.




immediately in the Locomotive Engineer's-Course and started a program of study,
Although T had very litde time to study T used every minute 1 could,
When the examir

tion came up five months later, T stood among the leaders.
LC.S. lessons are so simple and plain that I recommend vour course for a beginner
as well as for review by the experienced engineer.

Faster M., Stone

Florencee, South Caralina

THINKS ANY RAILROAD MAN SHOULD TAKE AN LCS, COURSF

1 am a graduate of the Locomative Fogineer’s Course and am glad to tell yvou
of the advancement I have had from the positien as fireman, at the time of my
cnrollment, to that of engincer which is my present posican.

T am glad o mention the face that this course has helped me to know a loco-
motive from A to 2. 1 do think that any man who expects w0 work on a railroad
should take the L.CS. course which | have just finished.

Fdward J. Barncs

Saginaw, Michigan

ROCK ISLAND FENGINEER APPRECIATLES HIS LCS. TRAINING

The course T ook with LCS. ser me straight on a number of things, It
showed me that a number of things I was attempting to do were not being done
correctly, Without the scientific training which the course provided T could never
have accomplished anything much. | al\\‘a}‘s keep in nund the rhings learned
from the course, and shall be glad ro recommend 1.CS. as the best,

Te may interest you to know that [ am now a locomotive engineer wirh the
Burlingren Rock Island Railroad Company. At the time of my carollment for the
Locomotive Engineer’s Course T was a fireman. T have finished the course and
am now carning about $85 a month more than 1 was at the dme [ enrolled.

Grover Cleveland Cully
Teague, Texas

ATR-BRAKE INSPECTOR TELLS OF STUDY BFNFFITS

I am glad to write concerning the henefiv [ have received as a result of my
Car Inspector and Air Brake Course. T am very proud of my diploma.

The study of this course has given me increased knowledge of my work as an
air-brake inspector. [ have been called on more often for overtime work than
those inspectors who have not studied the air brake thoroughly, T have alsa been
consulted often abour air brakes and car inspection.

While I was studying vou brought that fact to the attention of my employer.
T am certain that this was interesting to him. Recently the forcsian of car
inspectors tald me that I was doing goed work and chat he was hearing excellent

reports about me. Jav D). Gehrett

Harrisburg, Pennsyhvan's
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SPFEDILY ADVANCES TO RANK WITH FEXPERIENCED MEN

It is with pleasure and pride that T advise vou that T have been awarded
further promotion ar the engine house where I am employed. Following a 6o-day
period of probation T have been promoted to the position of air-brake inspector
on running power during the afrernoon trick. This 1 know is the dircer resule
of my study en the Aic Brake Course as directed by vour very efficient faculey

T am very proud to have been able to atrain this position in such a remarkably
shore time, and rank with men who have been ar the business 2o Vears or mare.
The realization that my rapid progress is due directly to the splendid instruction
and wheole-hearted conperation which was extended to me by LCS. prompes me
to inform vou of my good fortune,

T am sure that the carly success that has rewarded my efforts under your
expert guidance can be repeated by anyvone and everyone who makes use of the
adyvanrages so freely offered by the International Correspondence Schools.

Cicarge Sutton
Cambridge, Massachusetts

SOUTHERN PACIFIC FIREVMAXN SEES GRFEN LIGUHT AHEAD

[ am a firerman on the Southern Pacific Railread and have already compleced
most of the lessons of the 1.CS. Locomotive Fngincer’s Course.  Before taking
this course T did not know anything abour the steam locomotive.  Since 1 work
on them cvery day it is absolutely necessary that I do know them. Now, duc ro
your excellent course and adviee I have comiplete confidence, whereas before

I did nor.

In order to sccurc a promotion te the position of locomotive engineer the
company must knew whether or not I am able to qualify for the responsibiicy.
Your letters to them and their letters to me concerning the course, tell me that
they are keeping check on me. The further b progress with my course the more
1 am convinced that 1 could never bhave spent my money for a bhetter purpose.

Flovd . Parterson
Rnstburg, Oregon

11OW THE AIR BRAKFE COURSE HELPS A MAN

I am a graduate of the Air Brake Course. The study of rhis course has giren
me a broader and more intimate knowledge of the construction and operational
funetions of the entire air brake systemi. bt has helped me very extensively in my
work as [ am now readily able to locate trouble, to adjust, repair, and instruct
on the air brake equipment. It has brought me the sarisfaction of more confidence
in myself and my work. As Assistant Engine House Foreman T have been able
to gain experience along the line of my course. Tt has been very valuable.

Tdus R. Rupert

Navareth, Pennsvlvania
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FIRFMAN BECOMES ENGINELR

At the time of niy enrellment for the LCS. Locomortive Engineer's Course
I was employed as a fireman by the Southern Pacific Railroad. My advancement
has been to Jocomotive engineer.

The promotion to engineer came after I had been working as fireman for only
two years and three months. 1 found the course invaluable as it enabled me to
pass the examination on which my company is very strict in every detail, With-
out this course T know I couldn’t have passed with so much ease,

A, I Burns
Houston, Texas

PASSES ENGINLEER'S EXAMINATION WITH HIGH RATING

I firsc enrolled with 1C.S. for the Air Brake Course. When [ enrolled T was a
locomotive fireman, and have since been promated to engineer. 1 passed my air
brake examination with a grade of gg.g per cent, which to a great extent, was
due to my LC.S. training.

I wish to thank International Correspondence Schools for the knowledge and
assistance 1 have derived through myv studies with them. This has been of so
much help to me that I am now planning on taking additional work that will be
of direct help in the diesel engine line. Homer F. Wells

Marien, Chio

FIREMAN PLLANS FOR SONS TO FNROLL

1 am cerrainly proud to have completed my Locomotive Engineer’s Course.
I am a fireman and the Master Mechanic told me he was glad to hear thac I was
interested in my job and trying to get all T can for the examination for enginecer
when it comes—which will be soon as I am next in line for prometion.

T have two sons in high school and when they are through and decide on the
line of work they are going to take up I intend to have them take courses in those
lines with 1.C.S. 1 only wish that T had starced sooner than T did.

Arthur 8. Brandt
Lebanon, Pennsylvania

“a FIREMAN CAN WORK HIS HEART OUT
IF HE DOESN'T KNOW WIHAT HE'S DOING”

T am a locomotive fireman on the Baltimore & Ohio Railread. Three vears ago
1 enrolled for the Tocometive Fagineer's Course to prepare myself for a promo-
tion. About six months ago T took my first and second vears examinations on
Machinery and Air and made g7 per cent on it

I would not take anyvthing for the knowledge T have gained from my 1.CS.
course as [ feel that it is responsible for mv high marks, amd I have a goad under-
standing of the workings of a locomotive. This has made my work as a fireman
much easier and has given me confidence. A fireman can sure work his heart
out on a locomotive if he doesn't know whar e is doing and why he is doing it
Many firemen comiplain abour the complications of the “AB” freight brake and

5% !

[ almast dreaded thar lesson before I came to it, buc after T got started on it |
became so interested that I could not stop until I had finished it, and I found that
it sn't so complicated after all. Everything is explained so clearly the 1.C8. way
thar anyone can understand it. The 1.C35. is the best thing that ever happened

to me. James L. Dorough

Washingron, 1. C.

DIFSEL. MECHANIC SAYS COURSE WORTH MANY TIMES ITS COST

Alchough I had four years pracrical experience in diesel-engine work T could
sce that if I was to ger the deeper things I would have to study. Thar is why I
enrolled with LCS. Now that I have completed my Diesel Course T can say that
it 5 aiding me every day in many ways. First, it has helped me to gain promotion
from an Assistant Engineer to a Diesel Machinist with over 3100 4 month increzes
in salary.

It has also raught me what to do and what not to do. [ am now a Diesel
Mechanic with the Illincis Central Railroad. The course has been worth many
times the price I paid for ir, and 1 would suggest that any man who is interested
in advancing, rake a course along the line of the work he dues.

Thomas F. Fields

Chicago, Illinois

SFES FUTURE AHEAD OF HIMSELF IN DIESEL

1 have reached the peint in my Dicsel Engines Course where T am getting
definite results. 1 am a high school graduate and have had two vears of night
classes in college, bur T consider this the most concise study 1 have ever taken.

1 am now employed as a machinist with the Mechanical Department of the
Union Railroad where diesel represents 13 per cent of the total motive power.
With this splendid background T expect to “go places.” T strongly advise anvone
who is interested in this line of work to take up a course with L.CS.

C. . Brandfass
Turtle Creek. Pennsylvania

L.CS. SHORTENS THE WAY TO PROMOTION

Although I have not ver completed half of my course on Air Brakes [ feel
that the small amount T paid for it has been well rerurned by the great wealth of
information T have obeained. I was a machinist's helper on the Boston & Maine
Railroad when 1 enrolled seven months ago and T have already qualified as an
air brake inspector—thanks to the 1.C.8. course.

The lessons are so easy to understand that they have made it easilv possible
for me w discern the defeces of the air brake equipment on one of our locomntives
in much shorter time than I did before. If T had to learn this by just working on
the equipment it would have taken me ar least two years to qualify for the
position I now have. 1 would recommend this course to anvone.

Edwin 8. Montgomery
Roxbury, Mawachusetrs




The Road Ahead

For all you know, some roadmaster, shop superintendent, division
superintendent, department head, or an official even higher up, may
have his cye on \ou—uatchmg you work and vour atritude, consid-
cring your present abilitics and your fitness for “the blgger ]ob ahead.
This may be happening w ithout vour ever dreaming that it is so, for
railroad officials have a w ay of scar{,hmg the ranks for men of mitiative
and abilicy. We, at 1.C.8,, know this is so, for officials are constantly
asking us for the rcwrds of their men, who study our courses.

Men, wwho study 1.C.S. courses, are invariably good men to sclect for
promiotion,  Railroad officials know that such men can meet the re-
quirements—that they pass examinations—that thev know their work.
Because the study records of L.C.S. students are watched closely, thev
are the men who are so often kept in mind when promotions come,

S0, even today, someonc lugher up may be watching you—consid-
ellnq yvour trammg for the position hlgher up—or w ondermg if vou
are gmng ro do anything about getting the training that is necessary.

LLC.S. can get you ready for promotion, if yvou will enroll and do
vour part. We say this positively, because we have been training men
for advancement for many \cars, and it will bear remembering that
many others whom we have trained have advanced.

You have the privilege, though, of writing your own running
orders. 'Whether yvou choose to have a clear track on the nain lmc
or to spend your life on switches and side tracks, is up to vou. No
one can u)mpcl vou to enroll fora g(md practlt.al course or to study it,
in order to, fit \ourself for a better position than you have now, "That
is entirely up to you. A year from today will vou be fitted for some-
thing better? A month from now will you be able to look back on
somethmg worthwhile that vou have started? Think it over.

You can never reach the end of a good run by standing sull,

Make your start now. Ask us to report your enrollment and you
studv progress to your emplover, and in this w av become “A man he
l\{,cps in mind.”
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