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How Railroads Began
As a Newscaster Might Tel l  of It, I f  I t  Happened Today

William Murdock's Oscillating Engine.

Cognot's Steam Engine.

England, 1802
Richard Trev i th ick  has made another o f  those
steam machines we  heard such tales about  20
years ago. H e  has mounted i t  on  a  wagon, and
claims i t  can pu l l  ten tons of  coal, on rails, at  5
miles an hour! Bu t  i t  isn't practical; i t  ruins the
roadbed. Dick Trevithick's locomotive.

France, 1769
Flash! Capta in Nicholas Cugnot  o f  the French
Army has bu i l t  a great steam machine that w i l l
pull a  cannon! I t  goes almost as fast as a  man
can walk. Bu t  i t  won' t  steer and has run  in to  a
ditch and smashed. The  Army wi l l  not accept it.

England, 1786
Wil l iam Murdock  has made a  noisy l i t t l e  3 -
wheel steam-machine that goes by itself. He tried
it out after dark i n  a lane near the church, and
nearly scared the l i fe out  of  his pastor who hap-
pened to  be walking there. He  may be arrested.



America, 1825
John Stevens, Hoboken, N. J., resident, has com-
pleted the bui ld ing o f  a t iny  locomotive w i th  a
mult i tubular bo i l e r  a n d  i s  operating i t  o n  a
circular t r a c k  i n  h i s  garden. T h e  sma l l  c a r
attached t o  i t  w i l l  carry six passengers. Stevens
has been experimenting w i th  steam engines fo r
30-odd years.

England, 1815
George Stephenson has made an engine that can
pull coal cars, and is really gett ing somewhere.
He has cut  down its deafening roaring and hiss-
ing noises by turning the steam into the chimney,
which he calls a smoke-stack. He  claims that this
makes i t  more powerful.

2

4•1•••

The Evans Scow.

The stron-g—"TohrTiTilli;

America, 1804
Oliver Evans o f  Phi ladelphia has b u i l t  a  ma-
chine on  wheels t ha t  is  also a  boat. When  he
drove i t  into the Delaware River i t  left its wagon
wheels and paddled off. In  these days when there
is so much talk of canals, i t  may be a great thing.

Stephenson's Killingworth Locomotive.

Stevens' Experimental Locomotive

America, 1828
young engineer named Horat io A l len  is leav-

ing for Stockbridge in England, to find out  more
about these newfangled machines that are being
called "locomotives." I f  they are very good, he
has oi  clers to  buy four  o f  them to  br ing to this
country.



England, 1829
Flash! George Stephenson has done i t  again! H e
has won the $2500 prize offered by the recently
formed Liverpool and Manchester railway! H i s
winning locomotive, T h e  Rocket, is  a  wonder!
It has taken everyone's breath away b y  going
thirty miles an hour!

The great Stourbridge Lion.

"Best Friend of Charleston."

America, 1837
Richard Norr is o f  Philadelphia has delivered to
the Baltimore and Ohio Railroad the first hor i-
zontal boiler locomotive to be purchased by that
company. T h e  n e w  engine, named " W i l l i a m
Galloway," is to be used in  freight service.

a
Stephenson's famous "Rocket."

America, 1829
Horatio A l len  has brought  an English locomo-
tive t o  this country. I t  has a l ion's face painted
on the front end of its boiler, and is called "The
Stourbridge L ion . "  A l l e n  is  t ry ing  i t  o u t  on  a
railroad f o r  coal  cars t h a t  has been b u i l t  i n
Pennsylvania.

America, 1830
The first steam locomotive t o  be operated over
an American rai lroad on a regular schedule left
Charleston th is  morning, Christmas Day, 1830.
Viewers kep t  t he i r  distance fear ing the  noisy,
smoking monster m i g h t  explode o r  j u m p  t he
tracks.

"William Galloway."
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"Pioneer."

America, 1861
President-elect Abraham Lincoln left Springfield,
111., today, February 11, en route to his inaugura-
tion in Washington, D. C. One of the locomotives
hauling the special t ra in  w i l l  be the " W i l l i a m
Crooks."

America, 1881
Railroads continue to push westward. On March
1, 1881, Santa Fe wi l l  open the first direct trans-
continental route to  Southern California. Loco-
motives l i k e  t h e  n e w  Baldwin-bui l t  " W m .  B .
Strong" w i l l  be in  service.

America, 1848
After a  b r ie f  career o n  an  Eastern rai lroad, a
sturdy locomotive, "The  Pioneer" has arrived in
Chicago via the Great Lakes and a barge. I t  w i l l
soon be clattering along newly-laid rails on the
prairies startling livestock anti fascinating citizens.

"William Crooks."

"Wm. B. Strong."

"Parade o f  P o w e r. "  Portraying the tremendous progress made i n  rai lroad motive power, the
locomotives pictured here range f rom the t i n y  coal-burning diamond stack steamer to  today's
thundering Diesels. As a result of  the continuing search for  means of  providing better service to
the shipping and traveling public, locomotives are refined or new types developed almost every year,



RailroadsIP Opened The Westilk

Fade i n  round living-room table i n  a  pleasant
Kansas home. Draped curtains on the windows.
Framed pictures of an old man and an old lady on
the wall. Beneath the pictures there is a television
set. One o r  two books and a magazine i n  fore-

SUE (demandingly): Te l l  us  about the  beginning
of the rai lroad, Unc le  Bob.

UNCLE BOB: Shucks! You know as much about i t
as I  do! Or  at least your Mom does.

M O M  (Spiritedly): I  d o  not ,  Bob, and  you know
it! T h e  idea o f  my knowing as much about i t  as a
Santa Fe agent! T h e  chi ldren wan t  you  t o  t e l l  i t !
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Indians o f  the Southwest lived in pueblos,
like this 5-tier village at Taos, New Mexico.

A TELEVISION SCRIPT FOR CLASSROOM USE

DIALOGUE

ground on the table. Sitting around the table are
Uncle Bob, facing towards the camera, with Freddie, about 15 and Sue 11, at his r ight and left.
Behind them, sitting in easy chairs a little to each side, are Pop and Mom Baldwin, parents of the
children. Uncle Bob is about 35, and quite a b i t  younger than Mom, his sister. He is tanned and
muscular, but  rather heavy, with a round, pleasant face. Sue is rather slender, reddish-haired, and
eager. She has a number of freckles. Both Freddie and Sue, as well as Mom and Uncle Bob, show a
resemblance to the strong, elderly face of the man in the picture, who is the children's grandfather.

UNCLE B O B  (Resignedly): A l l  r i gh t ,  a l l  r i gh t !
(To  Sue) Where shall I  begin?

SUE: W i t h  Great-Grandpa and Colonel Hol l iday.
UNCLE BOB: O.K.  Only  first you have to remem-

ber that this is only the way my Gram'pa told it. to me,
when I  was just a l i t t le shaver.

FREDDIE (Impatiently): We know.
UNCLE BOB:  We l l ,  i t  real ly begins before that ,

when Gram'pa came out  from the East, when he was
so l i t t le he can't remember much about it. There were
railroads in the East, but  not any West of Chicago.

FREDDIE: Chicago?
UNCLE BOB: Wel l ,  say the Mississippi River. Chi-

cago hardly knew i t  was a city then.
SUE: When was that, Uncle Bob?
UNCLE BOB: Abou t  1859, I  guess. Gram'pa's par-

ents, your great great Gram'pa and Grandma, came the
last part of the way, r ight here to Topeka, in a wagon.

FREDDIE: Topeka was here then?
UNCLE BOB: jus t  was. Colonel Hol l iday and two-

three others h a d  j us t  started i t .  O n l y  h e  wasn't  a
colonel then, just a young fellow named Cyrus.

SUE: T h e n  how could he start a railroad?
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111 Great rocks rise from the Southwestern
deserts, like these in Monument Valley.

UNCLE BOB: Anybody could, i n  those days, i f  he
had the brains and the get-ahead and the money.

FREDDIE: H o w  did he get the money?
UNCLE BOB: Made some by wr i t ing a charter for

an Eastern road, called the Pittsburgh and Erie, and
taking stock fo r  his work. To  start T h e  Santa Fe he
sold more stock.

SUE: Get to the Colonel Hol l iday part.
UNCLE B O B :  T h a t  was i n  1868. Gram'pa  was

about 14 years old.  Cyrus Hol l iday  had been t ry ing
to get his railroad started for nearly ten years.

FREDDIE: W h y  d id  he want to  bu i ld  a railroad?
UNCLE BOB: I t  was needed, he thought.
FREDDIE: Bu t  there weren't hardly any people out

here then, were there?

UNCLE BOB: N o t  many. Mostly just Indians, and
buffalo. Great herds of buffalo.

FREDDIE: H o w  big were the buffalo herds?
UNCLE BOB: Nobody knows. Bu t  the bones, just

the skeletons f o r  ferti l izer, o f  more than 30 m i l l i on
buffalo were shipped east, later.

SUE: That 's  an awful lot.
UNCLE B O B :  Yo u  bet .  T h e r e  must  have been

herds w i t h  thousands a n d  thousands o f  buffalo i n
them.

FREDDIE: R ight  here in  Topeka?
UNCLE BOB: A l l  over the prairies, but mostly fur-

ther west than this. That 's what made Colonel Ho l l i -
day so sure there ought to be a railroad.

FREDDIE: Why?
UNCLE BOB: I t  showed the land would make won-

derful farms—just the way i t  has.
SUE: H o w  d id  the buffalo show that?

UNCLE BOB: I f  the land would support mi l l ions
and mi l l ions o f  buffalo, i t  would support mil l ions o f
cattle, and mil l ions of  people.

SUE: B u t  there weren't any people here then, ex-
cept Indians.

UNCLE BOB:  Exactly. I t  took men w i th  a  l o t  o f
vision, anti a lot  of  courage, l ike Colonel Hol l iday, to
see that i f  you wanted farms and towns and factories
instead o f  just Indians and buffalo, you'd need rai l -
roads, and start getting 'ern.

FREDDIE: W h y  d id  i t  take railroads?
UNCLE BOB:  Because when you raise cattle, o r

corn, o r  make something to sell, you've got to be able
to sh ip  i t  to  a  market. Where there are railroads, a
country can develop.

FREDDIE: Wouldn ' t  ordinary roads do?
UNCLE BOB: I n  the first place, they were too slow.

There weren't any automobiles then, you know. A n d
in the second place there weren't any real roads, except
the rough trails, l ike the Santa Fe Tra i l .

SUE: I  know. In  school yesterday they told us about
places where they have only ox-carts, and people stay
ignorant for hundreds of years.

UNCLE BOB: Something l ike that. Cities and rail-
roads g row  u p  together. Near ly  a l l  t he  nice things
you like—clothes and carpets and curtains and pipes
for p lumbing and glass fo r  windows—are brought i n
by railroads.

MOM:  Don' t  forget books and magazines, and mail.
POP: And  tobacco. (Lights his pipe)
UNCLE BOB: So Colonel Hol l iday started his rail-

road into the West, when it  was only wonderful, empty
land waiting to be devloped.

FREDDIE: Weren't  there any other railroads?
UNCLE BOB: No t  many. One line reached to Cali-

fornia. I t  was opened after work was started on Col-
onel Holl iday's road.

SUE: Te l l  about really starting it, Uncle Bob.

As the roads were pushed into the west, track-laying crews
spiked big steel rails that weighed 56 pounds to a yard into

solid oak ties,



This great California lettuce field shows how the

L g r a s s y  plains were changed into fertile farmland.

UNCLE BOB:  We l l ,  they had qui te a  l i t t le  cere-
mony. Senator Edmund Ross took a  new shovel and
turned the first shovelful of  dirt. Then Colonel Hol l i -
day told where the road was going to go: to  Santa Fe!

SUE: Te l l  about Great Gram'pa.
UNCLE BOB:  Yo u r  gTeat grandfather, m y  grand-

father, was about 14 years old. He was standing on the
edge o f  the crowd. When Colonel Hol l iday said the
road would go a l l  the way to  Santa Fe, some o f  the
people laughed. I t  seemed absurd to th ink a new rail-
road could go through undeveloped Indian country to
a small city way out there in  the desert. Bu t  Gram'pa
didn't t h i nk  so, and when they laughed he shouted:
" I t  wi l l  too!"

SUE: A n d  he was right!
FREDDIE: So was Colonel Holl iday!
UNCLE BOB: Yo u  bet they were! Bu t  o f  course i t

didn't all happen at once.
FREDDIE: H o w  long before they reached Santa Fe?
UNCLE B O B :  A b o u t  11  years. T h e  m a i n  road

didn't go r ight to Santa Fe even then, because by that
time they were on their way clear to the Pacific Coast.

FREDDIE: Across the desert. But  there weren't any
farms to  develop there then, were there?

Great cities l i k e  th is  have  sprung u p
where once there were only a  few Indians.

UNCLE BOB: Indeed there were, although not  so
many. B u t  just  because some par t  o f  the country is
slower t o  develop doesn't mean i t  won ' t  eventually.
You should see the  way some o f  those New Mexico
cities are developing! W h y,  Albuquerque has more
than two hundred thousand people, r ight  now.

FREDDIE: A n d  i t  wouldn ' t  have, except f o r  the
railroad?

UNCLE B O B :  Tha t ' s  r ight .  A t  least i t  wou ldn ' t
have grown l ike that  fo r  years and years. T h e  whole
Western par t  o f  the country has grown u p  w i th  the
railroads. T h e  Santa Fe has played a  b ig  part  i n  i t .

FREDDIE: Good-bye buffalo.
UNCLE BOB:  Good-bye buffalo. They  weren't as

useful as cattle and sheep, and crops. Even Dodge City
had t o  change its name f rom Buffalo Ci ty  to  Dodge
City.

FREDDIE: I  guess Colonel Ho l l iday  d i d  qu i te  a
job.

UNCLE BOB:  A l l  the  b i g  rai l road builders d id .
Their  roads became p a r t  o f  t he  country—and t h e
country developed w i t h  the i r  roads. I t ' s  a l l  pa r t  o f
one great picture.

SUE: Railroads and America, growing up together!

'.102,1•A
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Early Santa Fe train. Built in 1868, i t  had one small passenger coach and three
freight cars. On its first trip i t  ran 17 miles, from Topeka to Carbondale, Kansas.
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Long before the railroads came, Navajo Indians rode their horses through the mountains and deserts of  the Southwest.

ow much do you know about the Santa Fe Trai l?H
In the last 140 years i t  has become one o f  the most
famous routes i n  the world. Because a great rai lroad
has followed what was once only a footpath for  Indi-
ans, then a  bridle-path f o r  pack mules, and  then a
wagon track, as many as i t  m i l l i on  railroad travellers
on the Santa Fe Railway i n  a  single year have come
in contact wi th its romantic history.

There are not  many great overland routes, l ike the
Santa Fe Tr a i l  i n  America, or  the Burma Road from
India to  China. Before the days o f  railroads, boats as
a rule were used for  long journeys, and in  new coun-
tries cities grew up along rivers.

For more than 200 years the city of Santa Fe de San
Francisco, the Holy  Faith of Saint Francis, on the des-
erts of New Mexico, was almost unknown and unheard
of in  the East.

Founded by Spanish conquistadores i n  16o6 at  the
location of an old Indian town or pueblo, i t  is, except
for St. August ine i n  Flor ida,  t he  oldest c i t y  o f  the
white man in  the United States. I t  became the capital
city o f  the province of New Mexico.

For many, many years Santa Fe was almost unreach-
able. A  few pack-trains and early wagon-trains come
up to  i t  from the South: N ine months for the journey
from Mexico Ci ty,  then a few months rest, and then
nine months more to  get back.

As the sleepy l i t t l e  capital o f  the Spanish desert-
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province g r e w  s lowly  m o r e  a n d  m o r e  i m p o r t a n t
through two hundred long years, Indians traded wi th
the white men. They brought their baskets and bead-
work and beautiful l i t t le  silver ornaments and bright,
semi-precious stones t o  exchange f o r  sharp hunt ing-
knives and pots and pans and i ron tools and al l  the
hundreds o f  usefu l  th ings  t h a t  have  come t o  b e
common in  what we call civilization. Some came from
the North,  and some f rom as fa r  away as Cali fornia
in the  West, and st i l l  more f rom the East. Gradually
the t ra i l s  they  travel led over  became qu i te  clearly
marked; t he  t ra i l  f r om  the  East, the  early t rack t o
Santa Fe f rom the  great prairies and  valleys o f  the
Mississippi a n d  Missour i  valleys, became t h e  most-
travelled o f  them all.  By  1820 the first whi te  traders,
from the towns tha t  were springing u p  west o f  the
Alleghanies, were also using the Santa Fe trai l  o f  the
Indians.

The Spaniards had brought w i t h  them horses. A t
first horses were rare and very valuable; long  before
1800 they were so numerous that all the Indian tribes
had p lenty  o f  them. W i t h  the  hoof-prints o f  horses
and mules  t h e  Santa F e  T r a i l  became s t i l l  m o r e
distinct.

In 1822 Capt. Wi l l iam Becknell led the first wagon-
train from the Missouri River, wi th loads of cloth and
shoes and knives and other things that  could be sold
or traded for  turquoise or  Indian blankets. T h a t  was
better than a pack train, w i th  250 pounds to  a mule.



Other wagon-trains fol lowed. Sometimes they  were
attacked by Indians. By  the t ime gold was discovered
in California in 1849 the Santa Fe Tra i l  was one of the
main routes t o  the  West. The re  were stage-coaches;
for a short t ime there was the famous Pony Express,
with r iders f l inging themselves o f f  a  sweating horse
to c l imb at  once onto a fresh one.

Then, in the great railroad-building days at the mid-
dle o f  the century, Cyrus Hol l iday, a young lawyer of
Kansas, planned a  road tha t  would  j o i n  Topeka,  a
new city that he had himself helped start, with another
young Kansas c i t y  called Atchison. B o t h  towns l ay
only a l i t t le  to the north of  the Santa Fe Tra i l .  'West
of Topeka there were then only the vast buffalo herds.
with the  Rocky Mountains beyond them. B u t  more
than 800 miles away in New Mexico was the fabulous
city o f  Santa Fe! T h e  rai l road could fo l low the o ld
trail! So the name o f  the new road, before a  single
shovelful o f  d i r t  had been turned, was changed from
"Atchison a n d  To p e k a "  t o  "Atchison, To p e k a  and
Santa Fe." A n d  eleven years after work was actually
started the Santa Fe Rai l road had accomplished the
seemingly impossible and  reached i ts  far-away goal,
the city o f  Santa Fe. T h e n  i t  continued to  bu i ld  on
westward, towards the Pacific Coast.

That is how i t  happens that  today you can s i t  i n
luxurious comfort  on a great t ra in  l ike the Chief  or
the Super-Chief or E l  Capitan and see the landmarks
of the Santa Fe Tra i l  slip past like magic. Where slow-
moving oxen once pulled the covered wagons of  west-
bound pioneers you now  r o l l  smoothly along a t  80
or 90 miles an  hour.  F rom a comfortable seat i n  a
lounge or dome car you can see, where once there were
only endless herds o f  buffalo, r ich farmlands flashing
by. Across a  snowy-white tablecloth i n  a  d in ing  car
you can look through a wide window at the hi l ls and
rocks where Indians once darted out i n  warpaint and
feathers, terr i fy ing weary travellers.

And long freight-trains gl id ing along behind pow-
erful Diesel engines at 55 or  65 miles an hour  fo l low
the route pioneered by  traders w i t h  p lodd ing pack-
mules.

Today great Diesel locomotives haul passengers
and freight along the Santa Fe Trail.

In 1849 and 1850 covered wagons pushed slowly
west along the Santa Fe Trail.

Through the Seventies railroads were built. Here
is "the end of rail" in 1872.

4

Stage coaches were still running when the first
Santa Fe trains went through.
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hen you th ink of  railroads, you very l ikely th inkW
first o f  passenger trains, because you become a  pas.
senger •yourself whenever you get on a train. But  the
most important work that railroads do is transporting
quantities of freight so big that you can hardly imagine
them.

Suppose there were too  loaded freight trains each
3500 miles long. T h e y  wou ld  reach f rom Ma ine  t o
California. Amer ican rai lroads transport t h a t  much
freight i n  a year.

Or put i t  another way: American railroads own and
operate about two mi l l ion freight cars. Each year they
travel nearly 30 bi l l ion miles. They have carried more
than three bi l l ion tons of  freight in  a single year.

The reason for  this is that railroads can haul many
kinds o f  freight more easily and safely and cheaply
than i t  can be done i n  any other way. Long-distance
freight, f o r  instance, tha t  goes f rom Chicago t o  San
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FREIGHT TRAINS
LIFE LINES OF

COMMERCE

"Shock Control" cars developed by Santa Fe
enable ra i l roads  t o  hand le  d e l i c a t e  f r e i g h t

without damage.

Francisco, or  from California to New York l ike citrus
fruits. O r  very heavy freight, l ike b ig timber, o r  steel
girders, massive pieces o f  machinery. O r  car-load lots
of freight tha t  can be  loaded r i gh t  a t  the p lan t  o r
factory, direct f rom company platforms onto cars on
special spur tracks.

All the  vast amount o f  freight-hauling is done i n
competition. Each ra i l road t r ies t o  d o  bet ter  than
anyone else, l ike college runners on a cinder-path. I t
keeps everybody on his toes, trying to show more cour-
tesy, t ry ing  to  help shippers, t ry ing  to  hur ry  freight
along faster and more safely than the i r  competitors.
I f  the raollroad is well run, a l l  its employees catch the
spirit, l i ke  members o f  a winn ing football squad. I n
American industry the prize fo r  success is profitable
operation. T h e  penalty for  failure is bankruptcy.

Becausg o f  this system many freight cars on Ameri-
can railrdads have been upgraded since World War
Hundreds and hundreds o f  improved new box  cars,
flat cars, tank cars, hopper and gondola cars have been
built. There has been continual improvement i n  the
hauling of goods.

Playing a b ig  part in  this improvement was the de-
velopment o f  multi- level au to  cars, Piggy Back f ia t
cars and cushion underframe cars. The  auto cars have



Yardmaster in tower  checks cars passing over
hill into Retarder  Yard.

either two or three decks and are used in  haul ing au-
tomobiles. "Piggy back" is the name given movement
of trailers on  f la t  cars. I n  other words, loaded high-
way trailers are moved on flat cars for long hauls and
a truck-tractor pul ls  the t ra i ler  t o  local destinations
from the terminal.

The cushion underframe or  Shock Control  car de-
veloped by the Santa Fe has been very successful. I t  is
specially bu i l t  to cushion the freight and enables rail-
roads to handle delicate freight without damage.

For greater power and  speed a n d  economy more
powerful locomotives have been bu i l t :  t he  Santa Fe
has led the way in  using great Diesel-electric locomo-
tives f o r  f re ight  trains. A l l  Santa Fe  f re ight  t ra ins
are equipped wi th modern two-way radios, so that at
any t ime the engineer in the cab can ta lk  to the con-
ductor i n  the caboose, nearly a mi le  behind h im,  i n
spite of the noise of the train. The speed of  American
freight trains has been increased more than 70 percent
since the early 1920's.

Let's step fo r  a moment in to  a h igh office perched
in a  great Santa Fe classification yard a t  Argentine,
just outside Kansas Ci ty.  I n  order t o  handle freight
cars more rap id ly  and  efficiently, t h i s  yard was en-
larged and improved on an enormous scale: a  whole

Electronically cont ro l l ed  i c i n g  machine c a n
ice a  c a r  in one minute

town s to res ,  houses and a l l  — were moved t o  make
room f o r  new tracks. T w o  miles o f  a state highway
were moved and rebuilt. Pipe lines and telegraph and
electric l ight  and telephone lines have been rerouted
Miles and miles of  new track were laid.

In order  t o  shorten t he  t ime  and  cu t  down  t h e
expense o f  switching, a  long h i l l  o f  earth was bui l t ,
nearly 30 feet high, anti sloping away in all directions.
Tracks were laid over it. From the Yardmaster's office
close to the top of  this h i l l  we can see a long freight
train pushed slowly over it, about as fast as a man can
walk. A  man at  the side o f  the t ra in uncouples each
car, just  before i t  reaches the crest. I n  a  p i t  beneath
the track an observer sits, look ing u p  at  the wheels
and bottoms of the cars as they pass over him to make
sure everything is a l l  r ight .  I f  he sees anything that
needs t o  be repaired he squirts a  gob o f  whitewash
on the wheels of that car to indicate i t  needs some re-
pair work; he also telephones the repair crews i f  i t  is
important enough.

As each car, already uncoupled, comes over the top
of the h i l l  and hits the downgrade i t  starts t o  coast
rapidly away from the rest o f  the train. Switchmen in
towers f l ip  l i t t le  levers that guide i t  onto any one o f
nearly 56 different tracks; in  al l  there are 169 miles of
track i n  th is  single freightyard! T h e  towermen also
operate big electropneumatic brakes, known as retard-
ers, that gr ip the wheels o f  each car i n  a sort o f  two-
rail vise to keep i t  at the proper speed.

From the  h i g h  offices w e  can see t he  l ong  t ra in
moving across the h i l l  on  one side o f  us, and i n  the
other direction as many as eight or  more freight cars,
singly or  i n  twos o r  threes, a l l  coasting away at  once
onto the spider-web o f  many tracks where part icular
trains a r e  b e i n g  added u p ,  c a r  b y  ca r.  I t  i s  a
miracle!

How do the tower-men know which track to switch
each car  onto? We ' l l  get t o  tha t  i n  a  moment; b u t
first let's take a t r i p  to the icing-platforms and grain.
elevators. T h e y  w i l l  t e l l  us  s t i l l  more o f  th is  great
competitive race that  al l  the railroads are i n  to  serve
their customers more and more adequately.

The " ic ing  dock" is  long enough to  accommodate
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loo big refrigerator cars at one time. Here they come
—a l o n g  s t r i n g  o f  y e l l o w  San ta  F e  cars  d i r e c t
from Cal i forn ia,  f u l l  o f  perishable f r u i t .  A  g rea t
steel " i c ing  machine," as h igh  as a  two-story house,
runs a long  tracks beside t h e  freight-train. W e  can
climb u p  steel ladders t o  the very top  deck o f  this.
where there is a l i t t le  office f itted u p  w i th  levers and
two-way radio fo r  the operator. B ig  300-pound cakes
of ice t rundle along beside the t rack on  an  endless
chain, coming from a  large bui lding, where they are
frozen a n d  stored, h a l f  a  m i l e  away. T h e  machine
tips them over onto a conveyor-belt that  hoists them
up to  the crushing machinery, where they are broken
up a n d  pushed on to  a  chute tha t  drops them i n t o
the ice-compartments at  the ends o f  each yellow car.
One m inu te  f o r  i c ing  each car,  6o  cars iced every
hour!

Besides the b ig  crusher there is a smaller one that
makes "snow ice," that is sprayed l ike snow through a
hose directly onto cargoes that  need this sort of treat-
ment. More modern magic!

As t ime marches on, so rai lroad progress continues
its steady pace toward improved service.

Ice and salt refrigerator cars so important  i n  early
days o f  transportation o f  perishables, continue, Vvith
their many improvements in insulation, air circulating
devices, etc., t o  be the backbone o f  perishable trans-
port. W i t h  t he  advent o f  frozen foods, c i t rus ju ice
concentrates and other commodities requiring low tem-
perature refrigeration, the l imi ts o f  ice and salt have
been exceeded as a refrigerant.

The Santa Fe immediately fol lowing Wor ld  War  I I
began its planning to meet this need. Its new mechani-
cal refrigerated cars mainta in ing temperature levels
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"Shock-Control" Box Car

16,000 Gallon Tank Car

Double-Deck Stock Car

below freezing are now in  service.
At  the mammoth grain elevators, where hundreds

of thousands of bushels of wheat can be stored, we see
a box-car ful l  of wheat picked up bodily by machinery
as i f  i t  were a toy, t ipped first one way and then an-
other to let the wheat pour out  by gravity, to be hus-
tled by conveyor-belt to the great storage bins.

Now let's see where some o f  the different kinds o f
railroad freight that comes to  the Argentine retarder
yard start, and how they are handled.

At  Los Angeles, we' l l  say, we can watch cars being
loaded and assembled at  the First Street freight yard.
The freight warehouse there is 6o feet wide and 840
feet long.  " L C L "  f re ight ,  w h i c h  means f re igh t  i n
"Less than Carload Lots," comes to  the platforms i n
20 or  30 good-looking Santa Fe trucks, that  whisk i t
up f rom the cargo-ships at tide-water, and from other
nearby points. Each shipment, b ig  or  l i t t le,  is listed,
with details te l l ing  jus t  where i t  is  t o  go, and  the
number o f  the car i n  which i t  is  t o  be loaded and
shipped. Fast l i t t l e  self-propelled mo to r  trucks and
"fork-lifts" l i f t  the boxes up bodi ly and trundle them
rapidly to  the long platforms where strings o f  empty
cars are wai t ing to  receive them; one car is perhaps
bound for  Galveston and another for  Chicago, o r  for
some connection po in t  where i t  w i l l  be turned over
to another railroad to  complete its journey.

Al l  through the freight house orders can be given



New Type Hopper  C a r

Radio Equ ipped  Caboose  f o r  The C r e w

or questions asked through public-address loud-speak-
ers, tha t  keep everyone i n  touch w i t h  the  offices a t
all t imes. Two-way radios i n  a l l  t he  switch-engines
tell the engineers when cars are loaded and ready to
be pu l led  o u t  and  assembled i n  th is  t ra in  o r  that .
Tra in crews are called and locomotives of  the proper
size and power ro l l  ou t  as soon as the whole train is
ready, whether she's a long transcontinental or merely
a local, and off she goes!

Each car has a  "waybi l l "  tha t  tells exactly what is
being shipped i n  i t ,  and the whole t ra in  has also a
"consist" giving the number of al l  the cars, the order
in wh ich  they are arranged on  the train, the i r  type,
weight, loads and destinations.

Through t h e  waybi l ls  a n d  consists t h e  ra i l road
knows exactly where each shipment and each car is at
all times, and can keep shippers informed as to where
their carload shipments are, when they w i l l  arr ive.
The consists, also, telegraphed ahead to great freight-
yards l ike the one a t  Argentine, le t  the Yardmasters
know ahead of  t ime exactly how each freight t rain is
made up, and the order in  which the cars are placed.
That is how, as each car of a long train is shoved over
the hi l l ,  the Yardmaster and the towermen know onto
which one of  the many tracks to let i t  rol l .

There a re  more  t h a n  n i n e  hundred switches i n
that one tremendous yard at  Argentine. A  mile-long
train o f  a hundred o r  more cars can be handled and

resorted in  less than hal f  an hour, w i th  only a single
engine, a ided b y  t he  force o f  gravity,  t u r n i n g  t he
trick. ( O f  course there are p lenty o f  other  engines
on hand, too, fo r  a  l o t  o f  other work.) A s  many as
three thousand incoming cars have been handled i n
this yard in a single clay.

To  do  such a  j ob  an amazing amount o f  compli-
cated equipment  i s  necessary. T h e  Argent ine yard
has nearly four  miles o f  51/4 inch pneumatic tub ing
in which waybills can be sent from the incoming trains
to the proper offices, and so on. There is an additional
3000 feet of 3-inch pneumatic tubing. There is a con-
stant clacking o f  teletype machines i n  the  offices, as
consists come in  f rom trains five or  six hundred miles
away, hours before they are due at the yard.

Al l  o f  this, remember, is to make Santa Fe freight-
handling, i n  cooperation w i th  other roads, more effi-
cient. T h e  tremendous outlays o f  money involved al l
have to be carefully and scientifically planned so that
in the long run they wi l l  mean lower cost of  operation
as well as improvement in  service.

Six di fferent rad io '  channels are used a t  t he  A r -
gentine yard f o r  communications, i n  addit ion t o  the
loud-speakers that  are located wherever they may be
needed; one  o f  these radio channels is  used b y  the
Yardmaster in  talking with switch engines, one by the
operator to talk to trains, a th i rd radio channel is used
for walkie-talkies carried by car checkers in the receiv-
ing yards, the fourth channel is used to control hump-
ing operations, and the remaining two  channels are
used t o  prov ide a  ca r  inspectors' system f o r  com-
munication between car inspectors, car inspectors and
car foremen and the Yardmaster.

"Piggy-Back" C a r  and Vans

Tr - leve l  "Autoveyor"
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RAILROADS
YOUR PARTNERS

IN PROSPERITY
W h e n e v e r  you buy a pair of shoes, or anything else,
you help along "Economic prosperity." The  price you
pay fo r  the shoes adds that  much to  what the store-
keeper takes i n  fo r  the year. Part o f  his total may go
to clerks; part may be paid in rent, and fo r  l ight  and
heat; t h e  biggest par t  o f  a l l  is passed along to  shoe
manufacturers, w h o  i n  tu rn  buy leather, h i re  work-
men, and  pass the money along st i l l  further.  Ta k e n
together, a l l  the purchases that are made in the whole
country, l i ke  the purchase o f  your shoes, add  u p  t o
the great volume o f  business that makes us the most
advanced a n d  prosperous a n d  powerfu l  country  i n
the world.

So you  can see h o w  tremendously impor tant  t he
really enormous purchasers o f  materials, and employ-
ers o f  labor, are. And railroads are among the biggest
customers o f  all. They  have to  buy furniture for hun-
dreds of  offices, food fo r  mi l l ions o f  meals i n  d in ing
cars, b i g  machines f o r  t he i r  shops t h a t  cost many
thousands o f  dollars, tractors and tea-cups and type-
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ITEM
•

COST IN 1961

FOOD,
for dining cars
and restaurants   1 9 , 5 9 0 . 0 0 0

ELECTRICAL
MATERIALS $  55•062•000

TIES  $  35.157,000

FUEL  $ 3 6 5 • 5 4 1

LOCOMOTIVES AND
PASSENGER AND
FREIGHT CARS  $ 4 2 7 , 1 3 4 , 0 0 0

TAXES  $ 9 9 1 . 0 7 2 , 0 0 0

WAGES  $ 4 , 6 2 3 • 9 8 2 , 0 0 0

" rdftiskdoPiliwzgria

writers. They spend nearly $67,000,000 a year for spikes
and bolts and other track-fastenings alone!

The Santa Fe has a  bu i ld ing  i n  Topeka,  Kansas,
that covers a large section of a block; about 1500 book-
keepers and clerks and accountants and other workers
are employed there. A t  several points along the Santa
Fe lines, the  company occupies large bui ldings l i ke
this one at Topeka. Many contain huge rooms fu l l  of
big storage batteries and other electrical equipment,
to p rov ide  reserve p o w e r  f o r  a  " Tr a f f i c  C o n t r o l
System" tha t  can operate track switches—each one o f
which has t o  have i ts  own  electric motor—on more
than 300 miles o f  railroad.

Each year  rai l roads d is t r ibute many  mi l l i ons  o f
timetables to passengers. Stationery, pr in t ing costs for
timetables a n d  i tems o f  th i s  t ype  a d d  u p  to over
$30,000,000 a  year. Railroads spend over $50,000,000
each year f o r  electrical materials alone.

There are thousands upon thousands of offices occu-
pied by railroads: th ink  of the desks and waste-baskets
and brooms and tables and chairs! T h i n k  of  the mat-
tresses f o r  cabooses, and  water-buckets, and  oil-cans!
Th ink  o f  the glass and paint  and stains and grease!
Items l ike that add up to $200,000,000 a year.

Then there are the freight cars costing an average
of $10,000 apiece, and passenger cars which may cost
as much as an average o f  $150,000 apiece, that have
to be bought. A  single Diesel un i t  may cost approxi-
mately $250,000, and a locomotive may consist of from
four to  six units. The Santa Fe owns its own big tug-
boats and lighters, at San Francisco. Anybody who has
bought supplies for even a row-boat knows how much
that means!

Railroad ties and other lumber take up  almost one
tenth of  all the t imber that is cut, or  shipped into the
country. More  than fifteen m i l l i o n  dollars a  year is
spent fo r  ballast.

A five year average shows the  railroads pay more
than $390,000,000 per year for fuel. A l l  in  all, railroad
purchases f o r  t he  year 1961 tota led $1,262,220,000.
Nearly a  b i l l i on  is  pa id  i n  taxes. T h i n k  how many
schools and school children that can take care of! For
labor railroads have spent more than five b i l l ion  dol-
lars i n  a  single year.

Now look at your own shoes again. I t  a l l  adds up.
Railroads are you r  b i g  partners i n  prosperity.

Here at the lef t  is a l ist o f  some o f  the things that
railroads have to  buy each year.
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Railroad passenger cars may cost an average of $750,000 apiece,
but a car like this "Hi-Level" dome lounge would cost more.

4111
"Towveyor" system in a new Santa Fe freight house.

Rooms full of big storage batteries provide
reserve power for "Traffic Control System."

Every year railroads need thousands of new car wheels
and axles. Here are just a  few for Diesel locomotives.

Materials on a platform a t  Son Bernardino. Calif.,
for one of the Santa Fe storehouses.
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show what the Santa Fe had grown to be in 1880
when it  ran from Atchison and Kansas City to a
little beyond Santa Fe. Compare that with the



PEE
me)

1

RAIN CLOUDS
(Good Prospects)

CACTUS FLOWER
(Courtship)

tremendous net  work, shown b y  a l l  the lines,
that now reaches from the Great Lakes to the
Pacific Ocean and the Gulf of Mexico. Around the

A
HOGAN T H U N D E R B I R D  TRACK S U N
'Home) (Bright Prospects)

MAN M E D I C I N E  M A N S  EYE
(Happiness) ( H u m a n  L i fe)  ( W i s e )

L7

SOUTH DAKOTA

Denver
Colorado
Sprin9s
PU4Z1/10

4110

Presidio
Nitt

perior

Osborne

Sonora

Topeka.

•
Wichita

Ma los oncla

-
Chica90 -:
Joliet-

effner
pew t'l Norio

Tulsa

Forf- Mad ;son

1
RansasOl-

Joplin
a j v l k

/

r 1  "  1•4,ft

f,

ILLINOIS

6 1 0

OKLAH

OUISIANA

1.4ue Amor; I lo
Clovis

Bledsoe

Sea9raves

San An9eio

PariS

alias L o n 3 v i e w

Temple O a k d a l e

Housl-on

border of  the map are small drawings used by
Indians w h e n  t h e y  occasionally sent  "wr i t t en"
messages. Whole letters can be written with them.

BUTTERFLY
(Life)

1111211-1111:1
SKY B A N D
(Happiness)

ey'N
RATTLESNAKE J A W

(Strength)

CACTUS
(Desert)

e N " . e N e ‘AeSeNeN
MOUNTAIN R A N G E

(Plenty)

181111111111111111

RUNNING WATER
(Life)

033::;:reN
LASSO

(Captivity)

GILA MONSTER
(Desert)

BIRD
(lighthearted)

17

0 + 0 + 0 4 1 0 . 6

DAYS A N D  NIGHTS
(Time)

CROSSED ARROWS
(Friendship)



N o  c iv i l i za t ion  can exist w i thou t  transportation.
Great stones had to be transported to bui ld  the Pyra-
mids o f  Egypt. Ships were important  i n  the develop-
ment of Greece in  her greatest days. T h e  Roman Em-
pire bui l t  famous roads. When the wheel was invented,
even though for  centuries i t  was used only on rough
carts o r  chariots drawn b y  animals, civi l izat ion ad-
vanced rapidly. And  railroads are the most important
form o f  transportation the wor ld has yet known.

RAILROADS DEVELOPED OUR
NATION

Wheat harvest  t ime  is  a  busy t i m e  on  t h e  Santa  Fe .  Thousands o f  cars  move  t h e  g ra in
from t h e  f a r m  t o  s torage  i n  huge elevators.

Amount o f  In terc i ty  Freight  Moved  in a  Ye a r  By Differen
(The figures g iven a r e  in  ton-miles; t h a t  is, each un i t  rep
moved one  mi le .  Ye a r  19601

TYPE OF  TRANSPORTATION T O T A L  FREIGHT MOVED (TON-MILES)

RAILROADS

HIGHWAYS

PIPELINES

INLAND WATERWAYS
(Including the Great Lakes)

AIRWAYS   8 / 1 0  Billion

t Forms o f  Transportation.
resents one ton  o f  f re ight

579 Billion

299 Billion

229 Billion

223 Billion
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Where transportation is primitive, so is civilization.
Wi th o n l y  horse-drawn transportat ion t h e  c i t y  o f
Santa Fe remained about as i t  was in  the days o f  the
Spanish conquerors f o r  nearly 300 years. I n  Central
America some cities sti l l  lack any adequate transporta-
tion. Al though they were founded before the Pilgrims
landed o n  Plymouth Rock, they are s t i l l  about  the
same today. For more than two centuries the American
Colonies were dependent on boats; cities grew up on

the Coast, o r  along r iv-
ers. I t  took three days to
travel from New York to
Philadelphia, go miles.

Modern t r a n s p o r t a -
tion began  i n  earnest
when m e n  p l a c e d  a
flanged wheel on a steel
rai l ,  a n d  s u b s t i t u t e d
steam-power f o r  horse-
power. T h e  flanges kept
the wheels on the rails.
The smooth rai ls made
bigger loads easy to haul;
more and more powerful
engines p u l l e d  t h e m
faster and faster.



About 300,000,000 travelers b o a r d  fine
American passenger t ra ins  e a c h  y e a r.

Railroads have enabled us to jump across the entire
country, jo in ing our civilization on the east coast wi th
our civilization on the west coast, and letting still more
civilization, w i t h  i ts  industry and cul ture and  pros-
perity, grow up between. You can eat fresh California
oranges and grapefruit in New York, and buy Carolina
cloth in Seattle. T h e  same books and magazines are on
sale in Denver and Baltimore and Los Angeles and St.
Louis a n d  M i a m i  a n d  Chicago. A lbuquerque  a n d
Amaril lo can have just as much culture, can receive or
send merchandise just as easily, as Boston or Cincinnati
or New Orleans or San Diego. Railroads and railroad
travel and rai lroad shipments have welded the whole
United States in to  a single great uni t .

Today a single great locomotive can haul more than

Railway Post Office cars f o r  picking
up, s o r t i n g  a n d  dist r ibut ing m a i l  e n
route, a r e  real ly  post offices on wheels.

100 freight cars loaded wi th 4000 tons of  freight at 50
or 60 miles an hour. That 's enough cargo for  a good-
sized ship. To  haul  that  much freight on a  highway
would require a  thousand 4-ton trucks. I t  costs less
than w e  and one-half cents to haul a ton a mile, on
rails. On a single gallon of fuel the Santa Fe can move
a ton o f  freight a distance o f  nearly 200 miles.

As the railroads have grown and developed, both in-
dustry and agriculture have grown and developed with
them. I n  th is  country there are thousands o f  trains
moving every day. I n  a  day 80,000 freight cars are
traveling on Santa Fe. Every year passenger and freight
trains o n  Amer ican rai l roads t rave l  approximately
650 mi l l ion miles. Those are amazing figures. Nearly
750,000 workers, inc luding thousands o f  women, are
needed t o  make them possible.

During 1960, the Santa Fe hauled enough wheat to
supply t h e  nat ion 's  b read  requirements f o r  131/2
months; cement to bui ld  834 miles of 4-lane highway;
potatoes to  supply greater New York for  a year; steel
to b u i l d  3 3  m igh ty  Mackinac Bridges—plus near ly
4 mi l l ion head of  livestock and enough petroleum to
drive your car around the world 900,000 times.

On t h e  preceding page i s  a  tab le  showing t h e
different amounts o f  freight moved in  this country in
different ways.

Answers to Questions on Inside Back Cover
Early Days: 1,  (1; 2 ,  C; 3 ,  a; 4 ,  C.
Railroad Costs: I ,  a;  2,  d ;  3,  d ;  4,  e.
The Size of  Railroads: 1,  d; 2,  e; 3,  C.
The Santa Fe: I  b ;  2 ,  C; 3 ,  b.
Railroads for  Defense: 1 ,  e; 2 ,  e; 3 ,  d.
Science and Research: 1,  b; 2 ,  b; 3 ,  d .

Containerized handling o f  mail  is a  recent development. Loaded
containers, mov ing  o n  spec ia l  f i a t  c a r s  i n  passenger t ra ins ,

are trucked f rom main terminal  t o  outlying Post Offices.
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Detailed chemical and engineering tests are made on the soil along the right-of-way before a  railroad is built.

, I:1E116",
H a v e  you e v e r  heard  o f  a t ie  remover? O r  a t ie
inserter? O r  a  mul t ip le  tamper? O r  a  grout ing ma-
chine, Or  a ballast cleaner? Or  a leveling wing?

These are only a few of the modern devices science
has pu t  i n  the hands o f  railroad men just  fo r  main-
taining the firm, smooth track and roadbed over which
your 90-miles-an-hour passenger flyer, o r  long freight
train speeds away the miles so quietly and steadily.

Each year more than a thousand research engineers
and scientists a re  steadily a t  work ,  inven t ing  a n d
adapting and developing new scientific knowledge and
machines for railroad use. Under our great "best serv-
ice t o  t he  pub l i c "  compet i t ion t h a t  f ree enterprise
necessitates, fa i lu re  t o  keep u p  w i t h  science means
letting the other fellow get ahead of you, and business
begins to  fa l l  off.

Take the tie remover and tie inserter, for  instance.
Formerly a whole gang had to get to work when rotted
or weakened rai lroad crossties had to  be replaced, to
dig away t h e  ballast o r  surfacing mater ia l  a round
them, pry  them loose and pound them out, then pu t
in new ties and bed them down again.

"But  w h y  n o t , "  someone asked, " use  hydrau l i c
power to do that?" So they did. Almost as simple as a
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on it h eTAST;ITRI
hydraulic jack, which in  effect is what i t  is. Instead of
a hand-lever, a small motor gives still more power. The
hydraulic pressure appl ied t o  the  t ie  forces i t  r i gh t
out from under the rails, and another small hydraulic
powered machine then follows to push the new tie into
its place. One  man, runn ing  each o f  the small ma-
chines, can accomplish in a few seconds what formerly
took many minutes wi th  ha l f  a dozen men. T h e  old-
time "gandy dancer" and his spike hammer has given
way to a modern spike driving machine that can drive
hundreds o f  spikes an hour.

A "mul t ip le  tamper" does still more work. One type
runs by electricity, almost after the manner of a giant
vibrator. L o n g  crab-like steel claws d i g  deeply i n t o
the ballast and  pack i t  f i rm ly  i n t o  place. Ano the r
type operates by  compressed a i r  w i t h  steel hammers
pounding the crushed slag o r  rock ballast along the
railroad track in to  place to  give the track those easy-
riding qual i t ies  demanded b y  modern  high-speed
operation.

"Grout ing" consists of  forcing a watered mixture of
cement and sand in to  the roadbed under the ballast,
which helps to prevent settlement resulting from rain
water soaking the earth embankment. T h e  forcing is



done b y  hyd rau l i c  pressure th rough  p ipes  d r i ven
through the ballast. Santa Fe is a leader i n  grout ing
operations.

I f  the crushed rock on a roadbed is kept fair ly clean
and free of dirt, i t  drains better, stays level longer, and
is relatively dustless. (Years ago, i n  dry weather, the
air i n  passenger cars was often fu l l  o f  dust: i t  is not
so now.) So a huge "Ballast Cleaner" now moves along
a railroad track, ploughing up the crushed rock, l i f t ing
it into the machine on endless conveyor belts, screening
it, and then pouring i t  smoothly down onto the road
bed again. O t h e r  great "bal last  drainage cars", so
named because they shape the crushed rock so that i t
Nvill dra in properly, now carry " levell ing wings" that
take care of  the space between double tracks.

Welded ra i l  i s  tak ing  the "cl ickety c lack" o u t  o f
modern rai l road tracks. R a i l  is welded i n to  quarter-
mile lengths t o  provide a  smoother r ide w i t h  much
less t rack  noise a n d  greatly decreased maintenance
costs. T h e  Santa F e  has already instal led approxi -
mately 1,400 miles o f  continuously welded ra i l  and
hundreds o f  miles are being added each year.

But a l l  t he  improved right-of-way work,  w i t h  f a r
more new scientific machines than can even be listed
here, is  on ly  one small por t ion  o f  the  scientific ad-
vances railroads are making.

To  get the maximum volume o f  traffic ou t  o f  any
set conditions of roadway, i t  is necessary to employ the
most improved means of train control. Railroads spent
more than $2,000,000 i n  research t o  perfect a  single
type o f  brake. Yo u  probably never heard o f  i t ,  and
few people ever  read abou t  i t—but  today i t  helps
thousands o f  t ra ins stop even more  smoothly t h a n
before.

These efficient a i r  brakes, wh ich  operate on  every
car and locomotive wheel i n  the t ra in,  are essential
to t h e  safe operation o f  ra ihpad t ra ins outside o f
trainyard l imits.  I n  addit ion, Diesel locomotives are
equipped w i t h  dynamic brakes, which act somewhat
like the motor  o f  a truck i n  low gear does as i t  goes
(Town a  steep h i l l .  These dynamic brakes can ho ld
freight trains on steep descending grades without a lo t
of wear on  the  wheels and fr ict ional heat ing which
might reduce the wheel l i fe.

The element o f  f lexibi l i ty o r  abi l i ty  t o  apply any
part of  the total range of braking effort at the desired
moment is obtainable with the modern air brake. This
permits a l l  degrees o r  graduations o f  braking effort
from the very min imum needed to slow down or stop
at l o w  speeds t o  the  very max imum needed i n  a n
emergency whi le  runn ing  at  h igh  speeds.

The Santa Fe began experimenting with Vadio tele-
phoning as early as 1915. To d a y  engineers o n  long
freight trains can ta lk  back and for th  w i th  the crew
in t h e  caboose; t ra in  crews can ta lk  t o  offices along
the right-of way; yardmasters can talk back and forth
to switch engines shunting freight cars; car  checkers
can cal l  car  numbers t o  office workers w i t h  walkie-
talkies. I n  m a n y  f re igh t  yards there  a re  talk-back
speaker systems so that workmen can be talked to  by
their boss, and talk back as well, f rom hal f  a mi le or
a mi le away.

Another scientific advancement now i n  use on  the
Santa F e  i s  microwave communications. To d a y ' s

An example o f  Santa Fe's modern track
maintenance equipment. This machine can

drive hundreds of spikes an hour.

"Straddle Buggy" designed by Santa Fe en-
gineers to pull quarter-mile lengths of con-
tinuously welded rai l  info position, when

laying new track.

Rail detector car uses electronics to check
the rails for possible hidden defects. I t  can
operate on the highway or  the railroad.
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Using r a d i o  te lephone ,  eng ineers  o n  l o n g
f re igh t  can  t a l k  t o  t r a i n  c r e w  i n  caboose,
as w e l l  a s  pass ing  f r e i g h t  a n d  passenger

trains.

C a r  checkers  i n  y a r d s  c a n  c a l l  c a r  num-
bers t o  o f f ice  w o r k e r s  w i t h  wa lk ie - ta lk ies .

M i c rowave  a n t e n n a s  t o w e r  s e n t i n e l - l i k e
atop H i l l  Flash 2  n e a r  Bars tow,  C a l i f .

growing demand for financial information, car reports
and the huge amounts o f  data used by  modern elec-
tronic computers made  add i t iona l  communications
channels necessary. E x i s t i n g  p o l e  l i n e s  w e r e  a p -
proaching capacity and microwave was selected as the
most economical and reliable answer to  this need.

Microwave, l i ke  radar, uses h igh  frequency rad io
waves. Since these waves travel i n  a  straight l ine,  a
series o f  special antennas which are shaped and  act
like the reflector i n  a  spotl ight are used. These an-
tennas concentrate the waves in to a beam and aim i t
at t h e  n e x t  an tenna  w h i c h  receives t h e  s ignal ,
strengthens i t  and sends i t  to the next antenna where
the process is repeated. When Santa Fe completes its
system, wh i ch  w i l l  prov ide 240 o r  more  telephone
channels, i t  w i l l  connect Chicago with Los Angeles.

The Santa F e  has over  seven thousand mi les o f
track equipped w i t h  automatic b lock signals wh ich
protect bo th  passenger trains and freight  trains and
permit them t o  be operated safely a t  the maximum
speed permit ted i n  each distr ict.  These signals are
designed on the inherently safe principle so that  the
"go-ahead" signal cannot be  given unless the  block
ahead is clear o f  trains, al l  switches properly set, and
other conditions safe for  the train to proceed. Electric
currents flowing in  the rails are short-circuited by the
wheels o f  each t ra in  as i t  moves along the track so
that the t ra in is constantly providing its own protec-
tion and setting the signals against other trains which
might be fol lowing i t  or otherwise conflicting w i th  its
movement. Similar signals are used in  connection with
interlocking plants to control trains safely through the
routes which are set up in advance by operators located
at adjacent stations or at offices many miles distant.

Traffic C o n t r o l  System ca l led  T.C.S. ,  goes f u r -
ther sti l l  by combining the functions of automatic sig-
nals and interlocking. I t  is one of the scientific marvels
that is being extended year by year, and enables a train
dispatcher i n  a  c i ty  office bu i ld ing  or  other rai lroad
headquarters t o  close and open switches, set signals,
and control the movement of  trains over hundreds of
miles o f  track. The control machine in the office has a
panel with a miniature diagram of the track on which
indicating lights show the location of all trains as they
travel a long  t h e  rai l road. T h e  dispatcher operates
small levers and push buttons by which he can route
the trains in  and out o f  sidings or  up the main track
as h e  desires. T h e  Santa F e  has more  t h a n  3,100
miles o f  track operated by the T.C.S. system which is
foolproof, and by its safety devices and electric circuits
wil l  prevent the control office from setting up any con-
flicting routes endangering the  safety o f  trains.

By t he  use o f  automatic b lock signals and  other
similar devices, passenger trains can safely be speeded
up to 90 miles per hour and freight trains to 60 or even
more. By means of  T.C.S., freight schedules can often
be cut i n  half, and the capacity o f  a single-track l ine
can be brought up to  nearly 80 per cent of  a double-
track line.

Automatic t ra in  control, and automatic t ra in stop
systems which would stop the train i f  the engineer does
not acknowledge a  signal requ i r ing  a  reduct ion i n
speed, have  been instal led o n  over  3,300 mi les o f
Santa Fe tracks.



Today, i n  a l l  modern passenger cars, air-condition-
ing is taken fo r  granted. You r ide o r  eat or  sleep i n
comfort, even i n  st i f l ingly h o t  weather. A m o n g  the
newest ideas in  railroading is the Hi-Level equipment
which is used on E l  Capitan, the Santa Fe's popular
streamlined all-coach train. Reclining seats located on
the upper level o f  this "two-story" type passenger car,
a fu l l  eight feet above the noise o f  the rails, provide
a smoother, quieter ride. T h e  added height and the
wide picture windows combine to give the passengers
a bet ter  v iew o f  t he  passing scenery. B y  bu i l d i ng
the washrooms, to i lets  a n d  baggage storage down-
stairs, t h e  whole upper  deck can be  used f o r  seats
Resulting i n  each car  hav ing more seats a n d  each
seat having more room than on older cars. Th i s  H i -
Level equipment i s  just  one more example o f  how
science a n d  engineering cont inual ly  prov ide bet ter
service a n d  more  comfortable faci l i t ies f o r  today's
railroad passengers.

Modern machinery has replaced o l d  methods o f
cleaning passenger car interiors. They are now cleaned
by machines that  l i teral ly create a  windstorm inside
the car and work much l ike a huge vacuum cleaner.
The movable machine, nicknamed "Wind jammer, "
has two huge fans and a wire mesh trash catcher. I t
is attached to  one end and the other entrance is le f t
open. A s  a  man  moves through the  car  dislodging
refuse w i t h  an a i r  hose, the fans pu l l  the trash in to
the receptacle. Th i s  machine cleaning is so effective
that carpeting which used t o  require washing f o u r
times a year now needs laundering only once a year.
The "Wind jammer"  is  also used t o  clean dust f rom
the sensit ive controls,  generators a n d  mo to r s  o f
Diesel locomotives.

Better and better refrigerator cars, o r  "reefers," as
they h a v e  been n a m e d  b y  railroaders, a r e  b e i n g
designed fo r  transporting f ru i ts  and vegetables. T h e
latest type, b u i l t  pr imar i ly  f o r  moving frozen foods,
has its own Diesel-powered Mechanical Temperature
Control u n i t  which keeps the  shipment co ld  much
the same as the refrigerator or  deep freeze a t  home.
Cars equipped w i th  this un i t  are called " M T C "  cars
and are able to  hold car temperatures at  the desired
level day after day. A  similar un i t  has also been in-
stalled on truck trailers for  use in  moving these com-
modities in  "Piggy Back" service.

To  keep abreast o f  the latest accounting methods,
a modern transistorized electronic computer was in -
stalled in Santa Fe's Data Processing Center at Topeka
The computer is able to  add or  subtract 17,000 five-
digit numbers in a single second. I t  solves, in  minutes,
complicated problems which took many hours using
slide rules and other calculators. Orte ten-inch reel o f
magnetic tape stores the same data as about 130,000
IBM cards requ i r ing  t w o  large f i l e  cabinets. T h i s
"electronic b r a i n "  w i l l  condense a n d  convert huge
amounts o f  statistical in format ion i n t o  useful f o r m
very quickly.  j u s t  one more example o f  how science
helps keep Santa Fe competitive. Since Wor ld  War  I I ,
American railroads have spent $17 bi l l ion to  improve
their property.

Safety, Speed, Comfort ,  and  Economy. Remember
those four  words. They are increased, year after year,
by innumerable scientific advances in railroading, nec-
cessitated by competit ion i n  ou r  American system o f
Free Enterprise.

111111111111 machine wi th  revolving brushes
and squirting water  washes whole trains

that pass slowly through i t .

The "Windjammer" cleans the inferior o f
passenger cars l ike a  king-sized vacuum

sweeper.

P IA modern transistorized electronic com-
puter is the "brain" o f  Santa Fe's Data

Processing Center at  Topeka.
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New semi-lightweight baggage cars are assembled at the Santa Fe's Topeka Shops. Railroads require
huge facilities fo r  building and overhauling a l l  types o f  rolling stock.

r  IF YOU HAD Y O U R  O W N  RAILFIADAI
W o u l d  y o u  l i ke  t o  own and r u n  a  railroad?

Suppose you wanted to start one of  your own. How
would you go about it? Even the greatest railways i n
the country today, l i ke  the Santa Fe, had t o  have a
beginning. O f ten  i t  was jus t  one  man,  l i k e  Cyrus
Holliday, who had the first idea and made a start.

It is  no t  as simple as merely buying land, lay ing
tracks and getting a few trains. First  o f  al l  you have
to decide: W i l l  i t  be useful? W i l l  i t  be able to  make
a living, l ike a human being? W i l l  enough people pay
to r ide on i t ,  o r  pay to  have freight carried by  it?

racks a t - 7 : = - I  with crushed rock, slag or volcanic
inders to keep roadbeds smooth and strong and level.
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In America we have what  is called the  system o f
"Free Enterprise," wh ich  means tha t  almost anyone
can start a business. I t  also means that in any business
likely to be profitable there wi l l  be competition. Only
the best w i l l  succeed. Each rai lroad w i l l  have to earn
a profit, o r  show a loss. Your  railroad w i l l  have to be
so well run, so useful and well liked, that i t  can make
money instead o f  going bankrupt.

You have t o  decide where your  rai lroad w i l l  run .
I t  may be between two  new cities tha t  are growing
rapidly. I t  may be st i l l  more ambitious, as much o f
the Santa Fe construction has been: f r o m  a  c i ty  o r
thickly populated area i n to  new, open country, tha t
wi l l  f i l l  in,  partly because of the railroad, and grow up
with the railroad, and Presently have passengers and
freight enough to make i t  profitable.

Next you have to get the permission of the Interstate
Commerce Commission to  bu i ld  your rai lroad where
you want  i t .  Freight and passenger transportation is
so important  that  the government regulates rai l road
services and routes, and rates.

I f  the Commission decides that your plan is a good
one, that the railroad you propose to bui ld w i l l  be of
real value to the cities and districts you plan to serve,
it  can give you the r ight to start in.

You have to  incorporate your company. You  do i t
in t he  state where your  pr incipal  offices are located.
Unt i l  you have your incorporation papers, which have
to be looked over to make sure you are really sincere
in your  plans to  bu i ld  a railway, you can't sell stock
or bonds t o  raise the money you need t o  start your
road. I t  may take mil l ions o f  dollars.



Nowadays y o u r  stock sel l ing wou ld  probably  b e
arranged through a single investment f i rm o r  a group
of "underwriters" who  agree t o  purchase the ent i re
issue for  a stipulated price. They w i l l  then expect to
earn a  commission o f  a  few cents on  the  do l la r  i n
reoffering the shares for sale to the investing public.

When enough money has come i n  you  send o u t
surveyors to  locate and mark your r ight of  way. They
have t o  select the route which w i l l  be the least ex-
pensive t o  construct and operate. Fo r  example, they
avoid as many hi l ls as possible; you are not bui ld ing
a roller-coaster! Every h i l l  means either a  deep and
expensive cut,  o r  a  grade tha t  because o f  the extra
power required to  haul  f re ight  and passenger trains
over i t  w i l l  fo r  years give an advantage to  your com-
petitor w i t h  a  more level road. O n  the  other  hand
too many curves and detours may give your competitor
an advantage because his road is shorter. The decisions
are not  easy. A l l  along your surveyors and other em-
ployees, because o f  the certainty o f  tough American
competition, have t o  use good judgment.

Next the land along the right-of-way selected has to
be bought. One man may no t  want  t o  sell; another
may ask an unreasonable price. In  either case you have
to begin legal procedures; law courts w i l l  compel the
owners t o  sell at  a reasonable price, just as they w i l l
order you to  pay a reasonable price for  the property.
That  i s  because t he  right-of-way f o r  you r  rai lroad,
since i t  is  go ing t o  serve and  benefit thousands o f
people, is more important than the property-rights of
any one person along the l ine.

Now your engineers have to determine each particu-
lar grade. They may decide to tunnel through hills that
cannot be avoided. Rivers may have t o  be bridged.
Long fi l ls may be made across stretches o f  low land.
In other places trestles may have to  be bui l t .  A l l  the
time there is that  ceaseless need f o r  good judgment,
for balancing a greater expense now against a lower
cost of operation later on; your surveyors are continu-
ally matching their good sense and knowledge against
that of  your present or  future competition. You  have
to be good!

When the Santa Fe was bui l t  picks and shovels were
the most impor tant  tools. Horses and  mules pu l led
scoops and graders. To d a y  costly bulldozers, power-
shovels, scrapers, modern explosives and other elabo-
rate machinery hurry  along the work o f  levell ing off
your right-of-way, laying your ties and put t ing  down

Deep expensive cuts, like this one on the Santa Fe,
must be made to avoid steep hills and sharp curves.

1

en r a t a . )  s  "go to sea." A big Santa Fe tug
pushing freight cars across San Francisco Bay.
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the heavy steel rails. Behind the track-layers come train-
loads o f  addi t ional  ties, rai ls,  a n d  crushed rock  t o
be spread along the road-bed and  beneath the  ties.

You have to bui ld freight and passenger stations. I n
big cities your  great depots may have lunch-rooms,
telephone booths, barber shops, shoe-shine stands, tele-
graph offices, news-stands, drug-stores and other shops
as wel l  as the necessary ticket-offices, baggage rooms,
waiting rooms, a n d  informat ion booths. Yo u r  large
freight depots w i l l  have hundreds o f  feet o f  loading-
platforms; mechanical  " fo rk - l i f t s "  a n d  t i n y  t rucks;
all sorts of  modern freight handling machines; travel-
ing cranes t h a t  can l i f t  immense weights f r o m  one
open car to another.

You w i l l  need mil l ions o f  dollars worth of  " ro l l ing
stock"—freight and passenger engines, passenger cars,
thousands of  freight cars, switch engines to hurry cars
into thei r  proper order as trains are made up.

You w i l l  need great f reight warehouses, gra in  ele-
vators, coa l  yards, shops f o r  l i g h t  repai r  wo rk  and
large machine shops fo r  heavy repairs.

Every one o f  these things requires careful account-
keeping. Remember those competitors o f  yours; you
can't afford to waste a dollar! So you have to have big
office buildings, too, w i t h  hundreds o f  clerks and ac-
countants, and modern computers.

I t  takes a whole army o f  workers to  run  your rai l-
road—cooks and  carpenters and  electricians and me-
chanics and  painters and  even doctors and  lawyers,
as wel l  as the track-walkers and section-gangs and en-
gineers and switchmen and brakemen and conductors
and yardmasters you may th ink  o f  first.

Imagine looking down a t  the whole Un i ted  States
from miles high in the air. There is yourrai lroad down
there, jus t  a l i t t le  par t  o f  a shining steel spider web
of more than 380,000 miles o f  tracks! Thousands o f
trains moving a t  once! Thousands and thousands o f
men, each doing his part icular job  t o  keep them a l l
moving. Teamwork on a gigantic scale, developed by
equally good team-work competing w i th  i t ,  l ike Big-
league baseball teams t ry ing to  w in  the pennant.

Railroad presidents and  officers, l i k e  yourself, are
responsible to their  employees and their  stockholders,
and to  the shippers and passengers who are their  cus-
tomers, and whose approval and patronage alone can
keep them in business. I t  is al l  part of the Competitive
System tha t  has made American railroads the  most
efficient form o f  transportation devised by man.
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Like men in the army, railroad workers have a  lot o f  loyalty; they are part of  a great organization.

,

riAitaKIN, owTHBIRAILRoAD,
Rai l road ing  offers many job-possibilities to boys and
girls who are wondering what to make their life-work.
There are opportunities for alert, intelligent, and am-
bitious young people w i l l ing  to work hard to  master
the jobs they are assigned. Almost every trade or pro-
fession is represented among the nearly 750,000 men
and women employed b y  the  Nation's railroads.

Thousands of young men and women start with the
railroads each year. Some drop out, perhaps because
they feel tha t  advancement is no t  fast enough; they
might feel t h a t  same way i n  any  field. Others rise
gradually, and l i ve  contentedly. St i l l  others through
a combination o f  abi l i ty  and hard work rise to  h igh
positions.

Al l  work on the railroad is vital and exacting. Rail-
roaders realize that delays in service may cause serious
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"Piggy back" is the name given movement o f  trailers
on flatcars.

losses to shippers and receivers of  freight. They know
that the nat ion wou ld  be paralyzed by  even a  br ie f
interruption of  rai l  service. Whether they are engaged
in t ra in operation, track repair o r  any other rai lroad
occupation, they recognize and learn to  live w i th  this
responsibility.

There is  n o  room i n  rai l roading fo r  the careless,
temperamental, or  indifferent worker. The  need is for
accurate, rel iable, well-trained, efficient ,employes t o
meet the exacting demands of safe, uninterrupted rail-
road operation.

Railroad families live i n  towns and cities through-
out the  country, wherever railroads operate. A s  re-
spected residents, they own homes, send their children
to local schools, and are active i n  the civic and rel i-
gious l ife o f  the community.

One th ing that railroad workers enjoy, whether they
are at the top or  the bottom of  the ladder, is that o f
belonging. A  sense o f  loyalty to a big organization is
a great thing. I t  seems to  be stronger among railroad
men than almost anywhere else. O n  leading Western
railways l i ke  the  Santa Fe i t  is  part icular ly strong.
Friendliness is a railroad tradition.

We can take a look at some o f  the widely different
things that railway workers do.

Here is a freight handler dr iv ing a fast l i t t le  " fork-
l i f t ."  He comes up to a pile of boxes placed on a pallet,
a l i t t le crate-like platform on the floor. Pul l ing a lever,
he sends flat metal arms something like the prongs of
a strong pitchfork into the pallet under the pile, and
up comes the whole thing, pallet and all. Off  he goes
to the car-loading platform on the storage warehouse



and makes h is  t ra ined machine set the  whole load
down again, st i l l  on  its l i t t le  platform-pallet. H is  job
takes a lo t  o f  skill.

Here is an electrician rewinding the armature of one
of the b ig  generators fo r  a Diesel-electric locomotive.

Here is a deck-hand on a 150-foot tugboat, handling
the heavyrope-cables that fasten the tug to a railroad
barge with a load of 12 or  14 freight cars i t  is pushing
across San Francisco Bay.

Here is a  telegraph l ineman work ing on the long
private communication wires o f  a railroad.

Here i s  a  freight-agent i n  a  smal l  western town,
known and l iked b y  nearly a l l  his fe l low townsmen
who br ing h im goods for  shipment.

Here are accountants, detectives, jewelers in charge
of watch-repair f o r  trainmen, stock-handlers, crane-
operators, welders, magazine editors getting out house-
organs, car-washers, surveyors, chemists, appraisers,
painters, and hundreds of others.

Resourcefulness, energy, friendliness, and persistence
rate a  man h igh  f o r  rai l road work.  Beyond that,  i t
comes t o  wha t  a  person likes. A  ra i l road president
who began at $6o a month, writes:

" I t  is easy to  do what one likes to do. A  man who
enjoys h i s  wo rk  achieves more success than  d o  less
happy workers."

Almost every top railroad executive worked his way
up from a very humble position. He may have started
as a clerk, o r  a trainman, or  a telegrapher. I t  doesn't
matter. Because he had the abi l i ty  and the stamina,
the staying-quality, he went on up.

There are many jobs for youngsters seeking employ-
ment w i th  the railroads. I n  the maintenance o f  way
department the beginner's job is usually that o f  track
apprentice. I n  the mechanical branch, as an appren-
tice or  helper i n  shop work. I n  signaling, a beginner
starts as a helper in signal construction; i n  locomotive
maintenance work, as a machinist's helper or  an elec-
trician's apprentice; i n  a  rai lway office, as office boy
or messenger. There  are other jobs fo r  beginners i n
storehouses and freight warehouses.

The Santa Fe trains many young men. T h e y  are
steered toward the particular k ind  o f  work that  they
seem best fitted for.  They may become carmen, sheet
metal workers, gang foremen, machinists.

Here's a table showing some of the jobs available in
the rai lroad industry and the qualities they cal l  for :

KIND OF EMPLOYMENT

Maintenance of Way
(Carpenters, Section

NUMBER111 YEARLY WAGE RANGE

Hands, etc.) 105,000 $4200 to $5100

Clerks, Typists, etc. 150,000 $4100 to $HOO

Shopmen, Mechanics, etc. 165,000 $4500 to $5700

Signalmen, Telegraphers,
Truckers, Agents, etc. 80,000 $5400 to $6000

Train Dispatchers, Yard-
masters, etc. 11,000 $5000 to $7100

Train Crews (Engineers,
Conductors, Brakemen,
etc.) 185,000 $6200 to $10,500

QUALITIES REQUIRED

Strength, Dexterity,
Responsibility.

Mathematical Ability,
Accuracy, Courtesy,
Responsibility.

Mechanical Ability,
Responsibility.

Accuracy, Alertness,
Responsibility.

Resourcefulness, Alert-
ness, Responsibility.

Skill, Responsibility,
Friendliness, Courtesy.

A l ineman  w o r k s  h i g h  i n  t h e  a i r  o n
railroad telegraph a n d  telephone lines.

B "Tra f f i c  C o n t r o l  S y s t e m "  d i s p a t c h e r
controls trains on many miles o f  track.

C  A  surveyor uses a  t ransi t  t o  check the
route and  grade  o f  a  section o f  t rack.

D S h o p  employees operate a huge machine
to c u t  and bend sheet metal  f o r  use in

building ca rs .
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Food and  s e r v i c e  i n  t h e  d i n i n g  c a r  a r e
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We f i r s t  l e a r n e d  how p l e a s a n t  t r a v e l  o n  a
modern S a n t a  F e  s t r e a m l i n e r  c a n  b e .

One d a y  we h a d  l u n c h  b r o u g h t  r i g h t  t o
o u r  room i n s t e a d  o f  e a t i n g  i n  t h e  d i n e r .

Roomy beds  p u l l  r i g h t  o u t  o f
t he  w a l l  a n d  c e i l i n g .



Famous B a l a n c e d  Rock ,  G a r d e n
o f  T h e  Gods ,  C o l o r a d o .

Peop le  r i d e  1 . 1 . r e - f o o t e d  m u l e s  t o  t h e
bo t tom o f  g o r g e o u s  G r a n d  Canyon . 1

An I n d i a n  c l i f f - d w e l l e r ' s
c a s t l e  i n  A r i z o n a  c l i f f s .

S t a l a g m i t e s  a n d  s t a l a c t i t e s  i n  t h e
C a r l s b a d  C a v e r n s .

Steamboat R o c k  i n  b e a u t i f u l  Oak  C r e e k
Canyon i n  A r i z o n a .

P i k e ' s  P e a k  C o g  R a i l w a y
reaches  1 4 , 11 0  f e e t  above sea
l e v e l . 1

Navajo  women a r e  g o o d  b a s k e t  w e a v e r s .

A r i z o n a ' s  S a g u a r o  c a c t u s
grow t o  6 0  f e e t  t a l l .



Nava jo  women c r e a t e  c o l o r f u l

b l a n k e t s  o n  home-made l o o m s . _ ]

I n d i a n  d a n c e r s  p e r f o r m  t h e  g r a c e f u l
c e r e m o n i a l  E a g l e  D a n c e .

M a r i n e l a n d  where  t h e  t r a i n e d
f i s h  p u t  o n  a  show.

Huge b o u l d e r s ,  w h i c h  w e r e  o n c e  t r e e s
and l o g s  a r e  s c a t t e r e d  t h r o u g h o u t
P e t r i f i e d  F o r e s t .

N a t u r a l  " R a i n b o w  B r i d g e . "  S i z e  i s
shown b y  t h e  t i n y  ho rseman .

1
Joshua T r e e ,  t y p i c a l  o f  t h e
v e g e t a t i o n  o f  Mo jave  D e s e r t .

T r a v e l l i n g  w i t h  p a c k  m u l e s  i n  a  New
Mex ican  d e s e r t .

San L u i s  R e y  M i s s i o n  n e a r
O c e a n s i d e , C a l . b u i l t i n  1798.



About  200  G i a n t  S e q u o i a  t r e e s
grow i n  Yo s e m i t e  P a r k .

Sea ls  s u n  t h e m s e l v e s  o n  S e a l  R o c k s
n e a r  t h e  e n t r a n c e  t o  t h e  G o l d e n  G a t e .

San F r a n c i s c o ' s  w o r l d  famous
c a b l e  c a r s  a n d  C h i n a t o w n .

040.47;,:1,,f,•••••••--•

R i p p l i n g  s a n d  d u n e s  i n  D e a t h  V a l l e y .

Santa  Fe t r a i n  and ma in  d e p o t  a r e  among
a t t r a c t i o n s  i n  f a b u l o u s  D i s n e y l a n d .

Famous Y o s e m i t e  F a l l s  i n
Yo s e m i t e  N a t i o n a l  P a r k .

An u n u s u a l  B a c t r i a n  c a m e l  i n  S a n
D i e g o ' s  r e m a r k a b l e  z o o .

Huge G o l d e n  G a t e  B r i d g e  a t
San F r a n c i s c o .
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U.S. A r m y  Photos

J u s t  as railroads are important in  the development
of a country, they are st i l l  more important i n  its de-
fense. I n  any t ime o f  great need, such as war,  they
are absolutely necessary.

Of course, we al l  hope there w i l l  be no more wars.
We know that  i f  war should come, i t  w i l l  be so hor-
rible that, no matter who wins, a l l  countries that en-
gage in  i t  w i l l  be losers. Bu t  we also know that i f  we
have to defend ourselves against attack, i f  war cannot
be prevented, we must win. And  i f  we are to do that,
railroads w i l l  again have to  do a tremendous job  as
they d i d  i n  Wor ld  Wa r  I I .  I t  takes six tons o f  guns,
ammunition, trucks, tanks, food, tractors, tools and all
kinds of  equipment per man who is at the Front over-
seas. A  who le  shipload o f  tanks, ammuni t ion,  ma-
chine guns, hospi ta l  supplies, can  b e  hauled i n  a
single mile-long freight train!

I t  used to  be said that  whichever side " G o t  there
firstest wi th the mostest men,” won. But  there are also
those vast quantit ies o f  heavy materials, i n  modern
war, as we l l  as men, t h a t  have t o  be there too. A
mil l ion tons of  equipment, for  a modern, mechanized
army o f  even 10,000 men that  goes overseas!

Here i s  wha t  General Charles P.  Gross, Ch ie f  o f
Transportation, U.S. Army, said during World War I I :

"The railroads are essential t o  ou r  nation's capac-
ity to make war. This was proved in World War I, and
has again become overwhelmingly apparent i n  th is
war. They must be sustained by the American people
with f u l l  appreciation tha t  they are v i ta l  t o  us and
must always be prepared to  go in to  action, t o  make
effective the might  o f  the Uni ted States."

Wi th in  a year after Pearl Harbor, when we entered
World Wa r  I I ,  the  railroads had moved more than
11,600,000 troops besides other mil l ions on furlough.

In w a r t i m e s  v a s t  quan t i t i es  o f  w a r  ma-
ter ia ls  a n d  m i l l i o n s  o f  s o l d i e r s  a r e

t ranspo r ted  b y  t h e  r a i l r o a d s .

Wi th in  about three years and a half  the number had
swelled t o  43,730,000 members o f  the armed forces,
in special t roop trains o r  special cars, i n  addit ion to
millions and mil l ions of  regular passengers, including
servicemen going home on leave to see the folks. The
total number of troops and passengers carried in  1944
was about  910 m i l l i on !

To  move a  single army division (15000 men and
their equipment) even i n  this country means getting
together and  loading, i n  addi t ion t o  315 passenger
cars, about 1800 freight cars. T h a t  is about 50 trains.
Again and again, between the end of  1941 and 1945,
all those trains, jam-packed w i t h  t roops a n d  t he i r
equipment were rol l ing on their  way wi th in  48 hours
after the request or order came in.

Materials to bu i ld  war plants have to be hurried to
their destination. Great machines o f  al l  sorts have to
be transported for factories. Steel for guns, leather for
shoes, parts for planes and jeeps and trucks of all sizes,
cloth f o r  uniforms and  overcoats, s i l k  o r  ny lon f o r
parachutes—tons and  tons o f  raw materials and  f in-
ished products of every description have to be rushed
smoothly along i f  the men a t  the f ron t  are t o  have
even a  chance o f  defending the country successfully
and w inn ing  the war.

During Wor ld  War  I I  the railroad industry carried
more than 97 per cent of  all organized mil i tary traffic
and more than 90 per cent of the war freight.

In the  years t o  come, even more than i n  the last
war the power to produce, which does not  exist with-
out transportation, w i l l  determine, not only the win-
ner, i f  war has to come, bu t  whether or  not  war w i l l
come at all. I f  our production is great enough, i f  our
railroads and other  forms o f  transportation are ob-
viously better than those o f  any possible antagonist,
no one is l ikely to start a war against us.



the r ight
5 points.
Early Days.

1. B e f o r e  ra i l roads we re  b u i l t ,  wagon  t ra ins  t rave l led  f r o m
Mexico C i t y  t o  Santa Fe  i n  about :  a ,  9  hours ;  b ,  9  days: c ,  9
weeks; d ,  9  months;  e ,  g  years.

2. A  pack  mu le  could c a r r y  a  load  o f  abou t :  a ,  25  pounds;
b, 100 pounds;  c ,  250 pounds;  d ,  1000 pounds;  e,  5000 pounds.

3. T h e  f i rs t  Santa Fe  t r a i n  h a d  a  r u n  o f :  a ,  17 mi les;  b ,  37
miles; c, 70 miles; d ,  170 miles; e, 770 miles.

4. T o  b u i l d  t h e  ra i l road as f a r  as Santa F e  took:  a ,  3 years:
b, 7  years, c ,  i i  years; d ,  15 years; e ,  19 years,

Total points: 20. Your  score.
Railroad Costs:

1. To d a y ,  ra i l roads can  h a u l  a  t o n  o f  f re igh t  a  m i l e  f o r  a n
average cost o f  less than :  a ,  2  cents; b ,  20 cents; c ,  90 cents; d ,
$2, e, $5.

.2. T h i s  is  i n  sp i te  o f  t he  fact  t h a t  a  s ingle Diesel u n i t  may
cost: a ,  $1o,00o; b ,  $50,000, c, Smoo,000, d ,  $25o,000, e ,  $7oo,00o.

3. J u s t  f o r  steel spikes a n d  bo l ts  a n d  o t h e r  t rack  fastenings
they p a i d :  a ,  $10,000,000, b ,  $2o,000,00o, c ,  $3o,000,000, d .
S67,000,000, e ,  $5o,00o,00o.

4. A n d  i n  wages Amer ican rai lroads have paid o u t  i n  a single
year m o r e  t h a n :  a ,  $5oo,000,000, b ,  $1,000,000,000; c ,  $2,000,-
000,000; d ,  $3,000,000,000; e ,  $5,000,000,000.

Total points: 20. Your  score•

The Size of Railroads:
1. E a c h  year t he  number  o f  miles travel led b y  ra i l road t ra ins

in t h e  U n i t e d  States i s :  a ,  50,000, b ,  150,000, c ,  500,000, d .
65o,000,000, e ,  1,000,000,000.

2. T h e  numbe r  o f  f re igh t  cars o n  U n i t e d  States rai l roads is:
a, 5o,000; b ,  150,000, c ,  500,000, d ,  1,000,000, e ,  2,000,000.

3. E l e c t r i c a l  mater ia ls  purchased b y  t h e  rai l roads every year
total: a ,  $1o,000,000, b ,  $25,000,000, c ,  $5o,000,000, d ,  $67,000,-
0 0 0 .

A
RAILROAD
QUIZ
(Based on information in this book)

Here are some questions to  see how much
you k n o w  a b o u t  rai l roads.  C h e c k  t h e
figure, after each question, that you th ink is

one. For  each correct answer, score yourself
Perfect for the whole page is too.

Total points: 15. Your  score•
The Santa Fe:

1. T h e  n u m b e r  o f  h e a d  o f  l ivestock—cattle, p i g s ,  sheep,
horses, hauled each year on the  Santa Fe is: a ,  400,000, b ,  4,000,-
000, c ,  40,000, d ,  40,000,000.
2. O n  a  single ga l lon  o f  fue l ,  t h e  Santa Fe  can h a u l  a  t o n  o f
freight: a ,  50 miles; b,  moo miles; c, 200 miles; d ,  20 miles.

3. A n d  t h e  n u m b e r  o f  mi les o f  four- lane h ighway t h a t  cou ld
be b u i l t  o u t  o f  t h e  cement hau led  b y  t h e  Santa Fe  every year
is: a ,  34;  b ,  834; c ,  1,340, d ,  483.

Total points: 15. Your  score'

Railroads for  Defense:
1. T h e  amoun t  o f  f r e i gh t  t h a t  has  t o  b e  carried—food, a m -

muni t ion,  g u n s ,  h o s p i t a l  supp l ies ,  c lo th ing—for  e a c h  s o l d i e r
f ight ing overseas is: a ,  50 pounds: b ,  moo pounds; c,  200 pounds:
d, 1,000 pounds;  e ,  12,000 pounds.

2. T h e  n u m b e r  o f  f r e i g h t  ca rs  needed t o  m o v e  a n  a r m y
division o f  15,000 m e n  i s :  a ,  moo; b ,  250, c ,  750, d ,  1,500, e .
1,800.

3. I n  1944 t h e  n u m b e r  o f  t roops  a n d  passengers car r ied  b y
American ra i l roads was m o r e  t h a n :  a ,  1,000,000, b ,  50,000,000,
c, 450,000,000; d  o , 0 0 0 , 0 0 0 ,  e ,  I  00,000,000,000.

Total points: IS .  Your  score•

Science and Research:
1. T h e  n u m b e r  o f  research engineers a n d  scientists w o r k i n g

for Amer ican Rai l roads each year is: a ,  boo, b ,  w o o ;  c ,  mo,000,
d, 100,000; e ,  1,000,000.

2. T h e  number  o f  miles o f  welded ra i l  instal led on  the  Santa
Fe is approximately:  a ,  14o, b ,  1,400, c, 400; d ,  40,000.

3. S i n c e  W o r l d  W a r  I I  t h e  to ta l  amoun t  o f  money spent b y
American r a i l r o a d s  o n  imp rovemen ts  was :  a ,  17,000,000, b ,
7 ,000,000; c ,  I  70,000,000; d ,  17,000,000,000.

Total points: 15. Your  score'
(Answers on  page 19)

•

ems 046 hose Ile* I
Steam locomotives a r e  identi f ied b y  t he  way  their  wheels are arranged.

Mikado t y p t — l o r  heavy f r e i gh t  service.

Santa Fe t y p e — f a r  mountain service.

Mountain type—new high speed steam engine. 4 4 4
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Neely Pr int ing Company, Inc., Chicago
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