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202 POPULAR MECHANICS

Pioneering Achievements in the Age of Speed

| Ty

Ewarly Hesulls of Man's Desire for Speed: Top, Scene of Oreille Wrizht's Firel Flight of Kirew Hawk,

N, C, (a 1807 Secdnd, Flirsd Gread Norihera Traim Enfering ihe Frondier Town of Dewil's Loke, . 0.,

az That Rafway Extended fts Ling fesward the West Coanty This Preture Was Made on June 17, 18987

Third, New Yorkerz Boording Horse Cor, &8 They Did in Dim Past, as Fesfure of Pldledelphia Sesguis

ednleamnial Exporition; Bedfom, Claremee Chaomberlin, the Pilal, with His Sister ln Boch Seat of Family
Cor im Fe02; It Was Firpst Awto dn Their HNeme Tewn of Depison, fowa
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Streamlines to Increase Speed of Locomotives

Streamlined covers for locomotives are
being emploved in Germany to increase
train speed. The covers or hoods are de-
signed with flowing lines to reduce wind
resistance,thus permitting faster operation
without increasing the power. Speeds of
100 to 125 miles per hour are expected.
Ogae d&si,ﬂn p].u:u_—, the r.nginn&-r's cal &b
the front, resulting in improved vision.

Top and Hedfom, Three Steps in Eveludion of the
Sreom Locemotive; Canter, Tua Streomilined [aces
mottves, Upper View Showing Drieer's Cab Lasatad
at Front; Lower View Fhoouy Mothed of Articubztion

Another provides for a cover which will fit
in with eovers on the coaches so that the
cntire train becomes a sireamlined unit,
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Locomotive Like Bullet Styled for Tomorrow

Right, sketch af a
etreamline Diagel [a-

comofide deman-
strafing foin engines
cam ba moanfed in
front of sapineer's
wah wit ot shrtrrets
mg hir view abead

What is the next step in the eyvolution of
the streamline train? A suggestion of to-
morrow's styles is presented by Otto Kuh=
ler, industrial eneineer, in sketches of a
steam locomotive with bullet-shaped boil-
er and open=-side shrouding, and a Diesel=
electrie ear with its power plant mounted
ahend of the engineer's cab. Mr, Kuhler
belleves many streamline engines today
are freaks, badly conceived in outline, and
he prefers to retain the “personality” of
the old iron horse in its new dress, Trains
must be re-styled rather for public appeal
than for aerodynamic reasons, he says, but
the ultimate in streamlining is impractical
for locomotives because of the need for
easy access for Inspection and maintenance
during short stops. Thus he Ieaves the
“gkirt" open at the side. Germany's “Fly-
ing Hamburger™ locomotive is, Mr. Kuhler
thinks, the “"most perfect shape"™ but its
underslung bullel nose would not meet
condittons in this country, where the tra-
ditional “cowcatecher” is retained on the
Iatest streamstyled types to shove stalled

Laft, praatival designa
for zfraamlime steam
[eewenotive allowimg
roagdy @ecesa dfo
whaels for (aspection
and morafenance ana
Fregeviiag “peraen-
ality™ of iren herss

obstacles off the track. Technleal evelu-
tion of steam locomotives has all but
sireamlined them, for the high balloon
stack of the 1860 engine would hawve
thwarted any effort to streamline by
shrouding, while the modern steam engine
with its low overhesd projections is read-
ilv adapted to thorough streamstyling.
Five requirements for good streamline de=
signing are 1, casy identification for public
appeal and for vislon at erossings; 2, visi-
bility radius of almost 270 degrees for the
engineer: 3, sturdy eonstruction; 4, pood
aprodynamics, and 5, pleasing appearance.
In 19335, fifteen new steam engines were
built, more or less streamstyled, three new
Diesel, and twelve lightweight Diesel-
electric articilated trains,
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Streamline Cowcatchers ‘Ease’ Cars Off Track
Rounded Design Intended to Push Autos Off Right of Way

The lne afl dcesicdioan aioea
s haw Phe roscabelher Tas
i Ty o arasd =
solid wall o ateal ox sbroce-
liviing B ecloemend. Lafd, ow
carly cvwsmlolers

Meias, When an ohalacle
is struck it is pushed
aside, ratker than tossed
Inde the air. Coopling
blocks, which often

jurmmeed oo on aute and
keld 14 pntll the cor was
pround wnder Lthe '|'.'|'.I|I'|i|

are bebng Inclosed and,

High=speed, streamline locomptives still
rednin the coweatcher, o distinetly Amer-
fean confribution to rodlrood design, ol-
though s purposs iz oo longer to entch
cows. The “iron ferce” ot the front of the
modern lecomotive |8 Intended primardly
to cope with automobiles. As & reault, the
cowentcher, ke the rest of the iron harse,
has been streamlined, partly for appear-
anee, bt plao becaiee il las been fosnd
that this streamline design pushes ol—
struclions off the right of way with less
durnagie Lhan the old-fashiomed set af bars
Modern coweaichers present o emooth,
rounded stesl surface. almést ke o snow-

wien nat in use, covered
by sliding doors. Bome locomodives hide
real old-fashioned cowentehers back of
salid sieel plates bisl the guard rensalng in
one form or apother, The coweatclwer iz
ahout 1M years ofd and was infended not
tn “eatch™ eattle, but 1o push them from
the tracks. Early light locompdives suf-
fered almaost ns much domape when they
atruck n helfer ns the animal iself did
Early cowcntchers were mounted on two
wheels ard extended (ar 6 fromt of the
engine. Steangely enoegh, a8 lacomotives
e heavier and fnster, the orginoal
design did nal change greatly until the
eroquf strearmlingmg arrivel,
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High-Speed French Engine

Has a Streamline Face

Sirbimy brad.on s of sdremmling [eemrod e o8

Franch rofirasd, waper part recemdline sreedboal

Built for fasl PRESIOEET sErvicE an Ll
Misrd rallway. & Fregeh lewsnrnml e ehaioe
thé world a mew streamline face. s de-
sipn embodies the katest Buropean fdens af
aerodynamic lines and speed-irain con-
siracticn. The upper part of the locosna-
tive resemblas the prow of & speedl=at,
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Diesel Streamliners Now I.mk Coast to Cﬂast

With the nssignment of |
twa new streamline
Dripgel=clecirie lacoma=
thves to the Capltal Lime-
ited af the Baltimore and
DOhla rallroad, Diescl
irains Fon fhe flrel time
span the confinent, Thess
twao powerful lecomo-
{ives, running daily im
each direction bebween
Chicago and Washington,
are the firel af tseir kine
on any irunk line from
Chicago exsfward. Three
wiars agn the first Dlisel= ;
ecleciric sireamliner
elrealed aeroes the coun-

try to ploncer o new type of mailway pas-
songer aorvics, and today & seore of these
trains are I serviee, covering & (otal of
L3000 eables daily. Fowr tealng apesate be-
tween the Paclfic cltles and Chicago on
thirty=nime and throe-quarter hawr sehod-
wles, and with the Baltimere and Chio
streamliners connecting at Chicage you
can Ade from San Francisco o Washing-
fon in fifty-four bours and ten minotes
running timse by Diesel, These newest en-

Lriwa imdlaw dewal flausdr ar i balf,
Built do kowl Bellimare and b
radlroad’s Caprfal Limbted, com-
platas deshirn llak of Diseel-slai-
Prif padienger serides frem deasl
Ex cvast. Wiclals are showa in da-
crmetive's consdrel coli abais

glnes are Lwin-unit power cars delivering
& tolal of 3600 horsepower. The operator
&l in o comforiable adiwstable seat in the
cab and drives the train with three levers
—mnin throttle, reverse lewer amd air
bruke handle. Slanting, automstive-iyp
windshields of thick safely glas, with
win chd wipers and hot-air defrosters,
give the ddver good wision e cab Is
steam-honted, with adjustable side win-
dowa and no-drafl ventilators. To the
usunl Istruments such as dhe indicating
and pecording speedoameler, air brake
gnuges and motar dials has been added s
“wheel slip” Indleator which flashis a red
]Lﬁht wwhem T E|F|'I-'|11E wheels =lip b
canke of poap Trick conditions, In the en-
gine room the attendant s wamed by foare
colorsd lights and an elecleic gong when-
ever the engine owverheats, oil pressure 15
low or a boiber 1o falling,

[ Whenever vou fnd that wou wish to
krow mare sbout nny article in thi= map-
azine, write cur Bureaa of Informaticn,
inclosing relurn postape.



POPULAR MEOHANICS

il

Fast Streamliner Hauls Australian “Limited”

diead-an ond sidfe views of poowriol sfeom focemetive
firdf afreemilingr af Fadoran Railluesys of Aosrimbs, T2
mully ihe “"Sxdricyr Limsted™ s o mile—s-rowslie sebedafe

First streamline locometive on the Vie-
torinn Railways of Austrolia is the steam-
driven Y5 301" buill to haul the “Sydoey
Limbted™ between Albury arad Melbourne,
It will cover the 2M-mile run in throe and
one-hall hours, fast time for ibhe grades
on that route. The engine is & throe-cel-

tndlor Pagilfie Lype developing 2100 harae-
pirwer, its six driving wheels each six feed
one inch in diameter. The locomotive it-
self is thirty=five feed long and its tender,
thirty=three and ane<half foot long, ear-
#les thirteen thougand gallons of water amd
eighl fons of conl,
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Sixteen-Cylinder Locomotive Fast, But Quiet

Mare (o Phe ladaad dNiAR v ahesim Neraimatlies. e siniean cpfindars fose i rod SAVSIN Naa Br EoEer

..... ra dthe mulbloepdvader mulamabils, The adeeamliaes dd

Dualgned 1o aperate with the smeath-
ness of a mulbi-eyvlinder awlomobile, o
500M-horsepower locomaotive will puall
fourteen heavy coaches af 100 miles por
haur for the Baltimore and Ohlo eailroad
It will J’mv: sixteen cylinders arranged for
constant torque and will produce thirtys
twa power impulses for every revalution
of the stenm motors, Abseneo of recipro=
cating parts will reduee vibratlon and teack
paunding. The loeamoties. of steenmline

Faled o 85008 Nonilid fRaiies

design, will lsave & four-whesl [eant track,
four poirs af drivers, a four-wheel trailer
truck and a tank mounted an twao six-
wheel trucks ang carrylng iwenty-three
tons of conl and 22000 gallons of water,
Fach of the four doving axles will be
driven by a steam motor, cach af which
will have four cylinders directly geared to
its mxle. All moving paris of the motars
pperate In a continuous bath of oll. Total
welght will be about 400N pounds.

B&O Class W-1 Besler Type Locomotive
(Never Built)

Sas William Basler Patant Mo, 2,235 957 nexl padge

Otto Kuhler designed the Shell
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‘Floating’ Railway Cars Ride Like a Hammock

Birenmline roilrond cors
tho! swing bke o hammock,
|:!'||i'|:||!:. Iy |:|-'|';,".= q_'l'hil.'i:_li_"--
[rom traditional design, hove
Jiasd ||-.||||':'::|. ne their frst
high=speed tri Hiinlc-
ing '.!II'I'IH.-'I\'"-_ BB Pl ot W
smacthing out the jolis in the
track. thess new cors "Hoal™ like o suspen-
ginn bridpe, for the bodies are hung from
bulkhead assemblies in fowers sreched o
the four comers, In the bulklesds ane very
saft springs, cushiamed with rubber for a
maximum af :rid'ln.! eambort, Cofvenlional
railway cars have their spring svelem in

k 1e5te

I pper e shows e lowr fha aew sfreamliners
e welna cominardd el Llandard dar an wdinn
dag rranh. Ad el i o givwipes af sl d@eing on
wiliehh car dmady “Madrs,™ Salvee ampds heml prpam
i un¥ialed daferinr; bolp

the trucks, below the cenier of growvily:
with the springing above the cenler of
grawity in the new coaches they hank like
nn pirplone, The loor level i3 only thivy
inehes above the mils compaced with fifee-
P imches in conventional cors; the reef is
aleven feel high, lower by three fesl than
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Streamline Rail Speedster
Latest on Foreign Railways

Latest of the fareipa-mads streamiine Iscofodiies. Sote oo the wheods
hava Bean caverad and tha plilaf slimdaated

Camstrigotod with the anu:ul||.|}' nll'hl.'irIH' Times of ANy
bocomotives in ke United States, a giant locomative was
placod i opeeation reeently in Czechoslovakin, A hood or
cover conceals peacteally all working parts, glving the loeo-
modive @ streamline appenronee. This is the first streamliner
o ke put in sertice by the Crechoslovakion State railway.
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Fast Train’s Wheels Cﬂﬂlﬁd by Spray System

To prevent over Wt g eaiaed h'\. -
longred npplication of I:-|:|a:d:"- {hue !:-J-.lihl.':rn
Pacific company has installed a wheel-
eocling devies an its fast trains, It consizis
of an outlet from a waler tank, operated
by an alr-contrelled walve with langliadb-
fial plpes and Intoen] branches st each
wheel, terminsting in sproying noezies,

;_
e | e '.uu COHTROL
MCIILES CROSESWTR . -Hlfuﬂl-

= e ==

Top: ane of the latert mireamifmers. Betfee. ehetch of mbeef enr
cagl. Mara nexzier facared o play stveam af watew

When the engineer applies the brakes, he
also opens the conivol walves of the ayva-
tem, cousing a sufficient amount of water
o flow on the wheels 1o counteract the
hieating cffects of the brake shoes. The
gyatem abso works sutomatically by prea-
matic ar clepirical means. The main con=
teel walve operates eleotrically from ther-
mostaia applicd to the beake shoes when
wheels have become heoted to a predeter-
mined tempersture, or by alr pressure
each time air is applied to the brake cyl-

SRESSLER |
WATES TEMES

TFLENIRLE COMSIECTIOHN
RETWEEN CAF BOOY ANl
Ttk

ayrivmy denigned fo brep hrokss
iFebly an whaels

inders. An eclectrie relay allows for air
Iram the brake system to blow water out
of the pipes following each application to
prevent waler freezing in the pipes in eald
weather, Use of the wheel-coaling system
has resulied in & considerable saving in
use of brake shoes, Ancther device to pro=
vent operating delays consists of an ar-
rangement by which roller-bearing baxes
are equipped with odor bomhbs which dis=
charge an abnoxioes odor to warn trainmen
when journal beavings run exceasively hot,



Disk Brakes for Streamliners Stop Fast Train Quickly

Sinew the bitth ef the mmilrcads, freine
kave abwoys besn brought e a siop by
beaking foren spplicd te the tread of the
whinl, By menusl power or eompresssd
air @ see was presced sgoinst tho fim or
iread and dvagped she ear te o holt. Dol
high-spisnd Iraicw doday ore demanding
more efickent hroking micthods, ased the
result is the appearanee of a new syslem

TJJ

"‘\-:"ll

dhmn =1L
o

@ dinjrae of reveralisael sr Beika
I‘J-nl-q--hn-lﬂ-: riphl, d i e kil

Ir which the brake shoes exert fheir drag
wpeen cast-bron disks instepd of the wheel
tread, and e wheel dsell reveris do s
original funcilon of belng et o wheel
Developed by the E G, Budd Masfactue-
Iig eumpasy, e disk brales bave iheir
firsl inglallabios un n pew Buslinglon rall-
i “Eepbyr™ slreamliner oow bazing
kuili, Tesfs thnwed thsy would hring a
traam io n halt from 100 an kot in
E000 feet withous lacking the wheels. The
dnnper Im braking ol such speed has been
the high femperature cavsed by friction,
somrtimes cesrly noelling the wheel and
fusing the brake shee with the droad. In
the new baakes, alr pressure foroes beo
bruke shoes gained the warfucem of Len
disks. Small fins separading the 1weo disks
ereade o blnst af alr thad fans meny e heat
of frictinn. Further coaling Ie provided hy
spicts betwesn the stvim segmoals vl
which the brake shoe is divided, sod these
cpaces mlen reduce the nrea of benking oon-
et eteugh b peevent Jecking. The braks
roduee pressure esinmily aeed audomadi-
eally & she wheol hegisg 1o lide,
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Streamliner Driven by Engine in Each Car

Shatch ghaars fropf and rear and dacigne of prepoped frad, Tapet, drivar ot the comirels of am sarliar
type cxr. Sireamlining will be empleyed (o e greafest drgres recognized an proclicobls

Powered by s horizontally mounted gas=
oline or oll-burning engine in each car,
the latest streamliner will offer speed and
unusual flexibility on even secondary runs.
The power necessary under any condition
may be used. The engine will be nstalled
beneath the floor of the car and its power
tranzmitted through a geared transmission
or a hydraulic torque converter operated
by remote-control devices. An adventage
of the engine=under=foor car is that the
entire. loor area may be utilized for rev=

enue. Ancther advantage is that passenger
requirements may be [ulfilled more accu-
rately aimply by adding one or more cars,
each with its own engine, to the trein as
the passenger list increases. The front of
the train is smoothly rounded, o reduce
wind resistance, the lines belng broken
only by the “cowcatcher." Painted in
striking colors, an articulated train of this
type will present a pleasing appearsnce.
It is designed by the American Car and
Foundry company.
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Streamliner’s ‘Earlaps’ Blow the Smﬂke ﬂwa?

Grotesquely unlike American
streamliners, the newest locomo-
tive of the State Railways of Ger-
many has prﬁ]q:-;,:l.i.ng fing like ear
flaps to divert the smoke from its
stack upward and away from the
frain, The engine has a top speod
of 115 miles an hour and a eruis-
ing average of 100 miles an hour,

Srofe freit sfreemilines i@ sforted Bpusard end oy from fraia
by wpturned Aas dhat are worm an resf ke o pair of sarlops
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Wind Tunnel Shows Best Streamline Engine

were replaced by a second ldens
Heal mesldel, ao |:|]|'||:|.ﬂ:| s L -
stitule a "mirror image’ of the
first model, Sa an idendical wod -
en mode] was bellt and the two
were placed bodtom to battom in
the windeiream, and from the
readings thus obtained, air re=
sistance figures were compuled
ardd modilications te reduce r
giztances were made, One of 1
changes was 1o add sheet med
“gicle curaing” extending fro
the pilat to the tender, thus assu
ing & smoalh air Dew aloag 1
sides. A hemispherical oose v
afdded 1o the frant and & secth
of sloping sheet medal extemli

(513 ]

_ngd tunne!l tests have igdicated o
method for streamBring n staglard -loca-
molive to reduce air resistance forly=-thiee
per cent. A one-twelfth scale mode] of a
Canafion Malional Railways standard lo-
coanmative, made of steel. was bailt for the
teabs, Dhie to the absence of the pround,
resiglance measuremenis on the model
were nal applicalile do actual practice.
Howawer, the @ffect of a boundory surface
an thie air Naw past o bady in Gt neiphbor-
hood I the same as though the boprdsey

Madal Lecomcliva and
ftw L pelds Diasian ~ 8-
raf Jrmaga"” Beady ra
Eaier H"IFI" Tunnef for

Tree: Emaoke from Flosdond Esgine
Obscures Caby pod Bibbamns §hms
ing Air Flaw crar Shreariine b odfef

-

Flmad s o g irid i fdos-

hned by Addi=mg Hedal
Ahall te Heduce Adér Ae-
alefanca

upward from the pilst prevented air enter-
ing underneath the model, A cowling cov-
ered profuberances on the bailer top, asd &
sireamline “ianil" was added o the smoke-
wiack, sloping up to poln the cowling.



