Thare ia wtill mech to be done. The mqu.l.n[ E::: CEmIUTY
may ba regarded ax a proparstory park o, Yoars Lo
come, digcoveries sven mers amasing will Be revealed, and
more this that, there will b &n axceedingly wide spplication
ol these disclopnres.

RAILWAYS SAFER THAN HOMES

By €. R. GRAY
Prmeieni, Lans Peiba Balread Ca

H thalr affsris 18 provide the travaling and ﬁiﬂ Fﬂl;

with moie comloralide, comvesdent and saler service amd st
The sarms Times io Svercomms riging tames ard incresssd wages,
Amarican rallroads |a the padt thirty years have greatly de-
peaded upon the saglneering and sclentific Melds.

Thirty years ago the “Consolidation Trpe™ lotamative was
the heaviest and most peaerally esed power plant im freight
service. This locomative welphed 100000 pounds ard had &
pulling power capible of handling thiny-four svorage Joaded
freipht cira on an sverage one por cemt grade. Today, without
considering the Mallat type. ssad for balpers, which run sven
higher, Incamatives are in see whick weigh 90,000 poesds and
which are capable of handling elghty-fove sverngs beaded freight
CATE O 3N averape ofa per ceat prade.

The sdvascemant in lecamatives has been picomplished in
several stnges, deslgned to make poasibile mot only the handling
of larger traims but also to redece the operating amd mainte-
manie ¢oats and partloalirly o feduds feel expeses. In this
oot thon, durlsg the past thirty Fears thare has bean devel-
apid he dupiiBeiter which sbvis twonty por cosd is Dael asd
tha foud water heater which saves ton par comt in feel. Av tha
wime time the meckanical atekor, meckanical lebricator, power
reverse prars and sther improvemesta have beea perfected.

Adong with the advancemgnt in locomotivis and te make
their wie poamible, the Si-pound rail which wan ia peneral wie
in 1901 han been supplisted by the 130-pownd sverags of 1oday.
With the hesvier ruil thare bas coms improved reil fastenings.
batter thes, Baaviar hallast and more perEmAnEl §TrE e

In passangar service the allgies] car Bas completely wup.
plaated the wooden squipment formerly ped with the resalt
that thaie ki baei & great advancement ba combart and saleiy.
Humerous Improvemaens have wlen place which sdd 1o the at-
tradtiveness of traveling. prindipal amsng these Baing imsroved
seating, better lighilng, heating and ventilatieg and modiraized
sanitary eqgulpreent.

Today salaty in rallroad travel Bas beeon developed to such
mn eatest thet sedident insurascs companles write poliches ea
the pramiss that & travaler s Cowr vimes & sale on the railroad
train as ho is ot homa or am the atrest o driviag hin own owr.
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THE PAST ASSURES THE FUTURE

By ALEX LECOE
Fraaslant. Imarvemansl Heveee Coompany

ACK in 1902, s 1 recall thoss duys, the average man theuaght

that meit of owr major mechanical problesms had been
pretty well solved and that we were iquipped with aboui all
the mechasical mesns and adjusits of liviag thay we raslly re-
quired; yat loak st the tremesslous and revolutionsry sdvances
that Bawve been mads since that time in pracikally every de-
pariment of meghanioal science.

Thirty years aps we were just coming inte the wstometive
ape. The total United States registration of passsnger cars in
V80D was 2000, [ woader what woald hive Mappeasd 1o any
prophet of that perlod I be had dared 1o predice & towad ragis-
tration in 1959 of rwesty-thres millicn passenger cary, beakian
maarly thres smd oms-hali million motor trecks, A a matter
of fact, mator trecks did sot come inte the prodociion picture
il B,

The ssropline, radic, moviag pictures—what a host of me-
ehasien] marvels the last shiry yoars have prodocsd, esch of
them prafoundly sfscring ths whals rece, sach of them the
foundation of a new worki-wids Industry?

But ta my mind no machanical developmenr in a1l 1his wons
*I‘_—'ﬂ‘hll‘ F'I‘H satraske in sconomic Imporiance 1he:pll+
cation of sstomstive ssergy to agriculture—the advent of the
intéras] cambuitian ragess which msbered Ia the power farm-
ing g, Thirty years ago Dobbin was still sepreme and un-
challenged a8 & sourde of power on e farm. [m 1902 the
tractor wad ikl only a dicam, & tdng for some far off futers
Ass] todiy there wre perhaps & million tractors on the farms of
ﬁl-;.ldllilllbn..ml thoussesls of farmn that bave no Borsaa
at alll

Burely we who look back on sch & record of progress in
ihree decodis cammet be so blind ss to beliewe thay stlence,
investion, engindering and mansfacturiag will stand @il dur-
ing the thirty yeirs that Lo juse abesd. 1§ we meed anyihing 1o
siremgihan our [xith is the accomplishments of the futare, we
can find it by reviewing sar accomplishments of the past

WORLD WAITS NEW IDEAS

By F. 0. CLEMENTS
Tecwnkad Dlowbed, Bemsirsh Labsswrey, Oeessal Mot Do

TH-'III:T‘l’ yeary ago & mew thing captored the worlfs famcy.

It srarted a9 a fad, grew & o mesmm of recrestica and today
haa Basame & nafeadlty ansd Uhe busls of oo Lirgent bnduatip—
the smomabils, But appromimately Ave yours aps 53 sshealthy
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pirnble fo crwaie maw things bol make
products to sell mere choaply, And the whole world btcame
slck irem aver-prodoction of articles which i was thought
waie permanaat,

We have conviliscod for two years. And Ccomsilogaly of
wnsani o]y, tha world has Baen purped of the bdes stamdusd-
lravbon germ. | hansstly baliave that today we have o hoalthier
owiloak than ever before. People wers never s recepiive to
pew things. We enter the new year with better organised
means of peiting sew [deas and mew prodedts inte exlatende.

Hearly every basines has ity rescarch deparimeant=—a pro-
caremeni department for new Meas. And 1537 will go down
in hiwery s one of eeigimaliny—a constant strivieg 1o break
eway [rom tha stareotyped.

THIS CHANGING WORL D!

By EDWIN C. ECKEL, C. K.
Mg sl Bongiaenitg Gobigy

E.M:ll great war parlod brings vast loas and wast axtrave-
gange. From 1789 ta 1813 the whals civilized world -
Enped in savege wars] [rom 1853 o 1801 another war porboel
irvadved all tha lrading naticns in turn; frem 1912 to 1930 our
retant axperiencs, comnting in the preliminary Balkan wars and
the payt-war Musilan and siber civll ware—emade wp in intens
sley what It shortened bn time.  1e every case e world bas
coma out of sech & peried with high prices, inflated carrenties,
great matgrial asd human Jomcs. And in cach case, afuer &
decads or w0 of defatics and diflcalty, the world has regained
slowly it sapity and it seese of sconomy, and hay gones abiad
to naw prosparity by the sid of pew processes, new produogs,
mma] mw o materinle.

Easch time that & mirw paried of prosperity has come to &
temporerily tmpoveriched world, i1 hya comes in 5 e lorm, ned
in & mere copy of the old or pre-war type. The world bafors
the Maipalsonic wars, for reample, was 3 world of hasd lahas:
it hnd ne seam sagine, i1 had procrically me machinery of amy
mort, whaed waa & rare matal and bron was made chiefly In galds
blast charceal fersaces. The world which, afver Mapsbeon,
came again vo life areund 1035 4kl so with the help of the sicam
engine, cole, foel, the hat blast, rallways, steamabips and tes-
tike machinery.

] In similar fashion the prest wor period 1853 to JEJO killed

- ] pame Industries and some proceises: the poil-war

i wis based on entirely mew things. Seme of these new things,
: we may redall, wers Bessemer and ¢pen hoarth stesl, the deval-
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opment of alectric power, the telephone. refrigeration, cables,
coal tar products, the Laks Sspeiicr ore ranges, br-prodect
coling, the tralley car and the motes car.

S0 today if you look for the Erwt signs of resswal growth, it
will be kle 1o ook for them among the older mings and proc-
eiies and prodeces. For tbe ons thisg of whizh you can be sure
o bk the maln feateres of aur saxt pariad of werld pro
will ke mew thinge. In the two imdasiries with which | am
moit Closcly acgualnted such signs of new pragress are 1 be-
Yeve guite clearly apparent, though ss yor misked by pineral
treede depremion. For unlew [ am witerly mhakes B8 10 Lon-
ditiomm snad probabilities, the stoel industry in ity fexy boom
will ot be concerned 36 much with common stetls as with the
mewer allsy steels, and the coment lmditry s likely 10 the 10
e helphis not on the clder types of preduct but om the sew
Bga-treagth and hiph-spesd (emants whick wre coming rather
brosdly inte e oven mow. 5o in oibsr isdusiries the prople
wha wait for old process snd old to reach their pre-
war impertanie are liksly ve wail lorever [n bopelia discon-
werrt, ol thin applics 18 great corparstises an well sy e indi-
viduile Thow wha will sriein secoess In the neet perked of
prosperity will be thoss who are sxpesting 10 wae paw ways of
dolng things, who are willlag 1o make and we new prodogos of
Better ype. Carmegle made steel ralle. nol wooden car wheels,
dnd Bodkeleller wanted mo vime o6 whale ofl.

[t is abealutely certaln ihat [n Uhe sear [uhare the world will
again begin wsing asnually Isdreasing goantities of setessary
raw mitlerials, misufictered prodoits and services: that is &
sorallary of sarmal inireass in workd population. It ia to my
mind at least al=aet egmlly clear that such iscreawn ia con-
sumgaicn will Begin very soon, proably in 1932 for many lines
of sttlwity, and that I8 mesy linés, notibly lefro-alleys and
certain chomical prodecta. we will be mikisg pew rocords in
annual oungat Before 1958, Ia all that divelopmant the Undbed
States, being exceptionally favered an rogards supplion of foods
and raw mareriale, will kave the spperrenity pe 1akes the lead,
el marely in gquamstity profection bet |a cechmical advande.
And that, after all, is the only real base of all sur modern <ivs
iligatien We can very saslly do withowt lawyers and pelitl.
ciamn; wa canmad realize a mofern world withont prisass and
(Ll T

Accepting tha practics]l cerininty of an American revival In
toansgs ounpats baginning slowly in 1900 and resching new levs
els by 1335, we must goard sgainet expocting two other things,
which tha mantally isert will sxpedt ©0 acompany trade Tie
wival as matiers of ¢ourse. [ am relerriog to rlxing prices asd
ta revival of ald Indessrias. Aa to the ans, average priies will
probably rise agaln, bet st to the axtravagant heights of 15921-
L% pradis will be meds badt ou of 6grebsed oubpois ot med-
arats price levals. As 0o the otber, | have alrasdy ewprosssd




ular Mechanics

l'
. 'I' my geavlction that the coming period af presperity will
’.‘:t- be marked by progress alosg sew lines) thers may be
. many cld mines and mills which will saver re-open, is
§  pariial oFert 1o the misy sew ones which will come In-
L b emistente o8 mew raw materials are found, mew
& prooewecs ievented, new peoducts offored to & waiting

maArkeL.

; THE MAGIC OF SCIENCE

By DOYLE E. CARLTON
';,T_ b Gavmons wl Blauls

TORIES Hhe those of Alpddin's Lamp, the Maglc

Carget, and Open Sasame, cultivated e Imaping-
then im the Eist when proprois was in s swaddiing
glaahin The marvelous things which were repated 19
ke actompliakaed by magicians, by fairties, by the e of
ialisams, by magics] words or by the mythical gouds of
Gireacs and Homa drew heavily en imaginaiave srodelity
lor camiurien

Bat whin alchamy was dropped dor cEemistry, sstrals
eay 1o aatrosaimy, S2agic 16¢ mechanica, el mythalogy
far phyascs, the wand of sclerss brooght fonb more
wandera 1han wers aver degamed of in the Arablem
Highte, the sdveniares of Raron Mondbswan, the storias
el Mara AnSareen of the specalative romanoes of Jules

Varne
The misieiy of wleim,
I plid]l wmd chectricnty s
| btoughbi mere chiages In
k e Ristory ol @an than
all iha *Filiwms Decisiva
Battles of tha World”™
Meusesed by thy ef <t on
| the Hwei of the teeming
millions morw liviog the
advanid mads o tha e

Fullts Wrw Pater Thay Feads
B Kiawmiths i TWE) de e
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A VY Nl
chazical arta han done mare than all the theories of all _.qt; | ]
the philossphers of the past. The cominenis have beea 5." i i i'F
tramilormad by tha ponies of man. Civilimstion has

h-mﬂmlh“lmhﬂmhq it i ...*.‘-'_. E. 4

ike Lt few penturies more than darleg any pre-
wioos thotulisd yeire

The nexnt mave shaald be to reader progress
the common horitage of all; nat by commondsing
wialth bun by syschronining prodocrion asd $on.
sumgption, to synchreslse man's coongemig Nife
This in the tank of the pelitical evonomisy, so-
chodogint pnd the statcuman

SIGN POSTS OF PROGRESS

By WILL K. HAYS
Maorian Pumen Pesdoors gl Disrfarses of Anaus

H.AI- siiennific progress been oo rapid lor
aur powers of ergasicstica? Has technical
sckigvement efered more problema than we can
selvel His sdoestien given us more Uhiorids
thovr fagtn ! Thers are those whe feel that
our presont diflonlties are des to the probe.

To me such developments are the sign
poats &f advancing ¢ivillsatlan. Frem ise
latsratery will come the tech-
nilgal solerions to the prabloms

oot which rapld progress has ralied ‘l_\
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thai fechnology has crested; e -
sihleavement will find tha way, LA T PR N
and education will Tight the w.:j-_p;;ﬂ

road 1o further progresi.
To all of thess achievements

Popalar Mechonlcs Magazine i
has teem and will be 8 definie %
contribaring [astor. B
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“ON WHEELS AND WINGS"

By EDWARD G. SEUBRERT '
Peosalont, Busdssd 00 Cowguuy | Dodlanai

TH: thirty years mince Populir Mechisics Magatine was
foundsd have sean marveloss progres ia the ol industry,
resadting largely from application of sclence to all phises of
ity operations. Mary of the stepa in this sdvance have been
desivibed and plovared in the magarine s they davelopad.

We have saly 1o comtrant the Umnited Seates prodection of
BETET.000 barrels of cruds peirelemwm in 1902 with predection
which rr-hhh reacked BI3000000 barrels im 1031 to realize
Bew ezience has abded 128 cll indentry to march ea

In 1962 aboat ten por cont of the crods petreleum wan usn-
avoldably belng made lato gascline, and reflners were withing
there wors same e for iy baaldes |a gaanlize stoves and lampe
Ksrosens for lighting was nearly &y per cond of the cetpai.
‘With developmeni of the wse of the astomotile, engineers and
chemisis Bave mide ke oll refinery a complicated chembial
plint which teday Bas oo trouble in converting kerosene and
pas oil er fuel oil into pasoling, new in mach preater demand,
and & peealine = diferent frem the gasclize of thirty ream
ago that it ls practleally ssother praduct. Today the general
yiatd fram petradeum i about forty-twa par cant gaasliae, five
peir camt horosons oad o rameindar, deal el lebricanns sl
cthir preducin

In making motor fuels and labricants avallable |n abundance
amd at low prices, aduserial sclonds haa Amacica on whetls
and wingu Sclescsd waa mainly reipand far creating boih
the demand {or and of motar (el and bundreds of otber
rllrnlr:‘ru-duﬂl- X ‘I;r Hl-l'h-llﬂn ::i aided thin davel-
Sqeman many others by broadening the public conception
ﬁmﬂmm af 1he sdvanced facibitles put at its dispanad

LB

1902—1932—1962
Ey HERER D. CURTIS
Erwwwten, 1hs Cissmviisiy of the Uedwmwiy 91 Michlaosn

N 1832 enly thirty ysars ags, we feli, and with soms rasssa,
that we wore rmarly at the apen of sclentifc progross. The
slactrie light was Bare, with slegtric power; ihe telepbons was
fairky uesbde; the bloycle was & Anished producr. Education
wan abmost universal Tramsgoratien scomed smply ragid
though autaide the larger ¢ithes thare wire bet fow roads over
Eﬂ:‘r wng ﬂhﬂt#lﬂ;‘?ﬂhn oS milew per bowar,
Ty Appes Bl : phymicn wan pradtlcally
tlomad book, ax findahed and o6 completa sy the whallile il-llI.

which fermed it wleimate element, Sk ..-
il #
|.1'-| !. . 1




We were & cearary, insvesd of hiriy yeary, shoad of 1872, o
progress in meisared: sciende, transportation, goversment, all
seemed 1o need only a few Aalahing tonches. A fow curlaaities
hid appesred in the years jost belore 1302, bw na prophet
tould have boon so Bald as 1o imagine 1hem actors (a changing
the world, The X-ray wan sin yoars obd; the et pald wireless
mriaage kad baea memt for & fow miles in 1808 (Rree yoars
were to slapss bafore 1he first moviag plorars thauter would be
opned in wraargh. Trus, 900 soes wers produced in 1902,
and & total of 13,000 wers regismered in the Uaited Sratan mnd
Cimada,

i, ihdrty years ago, we (odi owrseives a full conmury ahead of
1872, we must now, In (831, reckan curselves a thogsand years
ahaad of 1963, The awto, good rosds the celtadold Rlms, aire
plasss, radio, Bave wronght more change la the Jife of mas In
these thirty yoars than did all vbe progrons of tha tem of thoas
saads of yoars which preceded.

We are wvoday living (n 1he mowt wonderfal age of history
wiich has cvestulied=yer. Themiitry b Bnding new worlds
to gongeer : physien his long siace throws away it old and final
stmemn, ks fa starting sfeeah with esiversss to sebdue. Astress
oy, formerly content with § coumos porkam thirty thoasamnd
lightpears soross, mow tali ed awerage Milky Ways at dig
tances of Bundreds of milliosa of years of Heht travel. Pres
veatlve medizine iy comantly wcoring wonderiul irimsphs, and
miny of the worat diseaies are dying.

AR eveR greater chanpe may be nated Barwesn (he sclentific
wiewpoimt of 1937, as compared with vhar of 1902=vital amd
(ar-reaching. The sclence of (833 mild feln vhay it wap <om-
plote, iserramt., wptems. Tt was more 1han & livtle arroguat,
awecratic, oiibadox, intolerass, Tedar it ia & more Bumbls
bty of thooghe, as it his sbservod w0 many of s fermar in-
sgired tenits oo By the board, displaced by sawer theorien as-
tommlisg in their worder, Here ard there it is oven coming to
sdeniy that there miy be mote in this wnlverie than mers mat-
ter mnd lorce. Srwnce now feils iteelf Juss a s
receptive, sager for what the mext fow decades may bring.

Ard what af 1982 se it shall loak back on 1002F O one
thing only csm we be cortsin==thai oor prewat achlevements
will ihen seem ax ciude an thaas of 1802 now do io wa  For
1562 will certalnly ba ten thomsand wears dhead of 1952 in sl
cidllie progreii: nd lmli whitever cis be sit 1o that phase of
man's develepment. Hapey ade thine who are youngaer AMORE
the back-nanbais of [VIE in that thay will live 12 gee the woa-
ders of 18821

Wil maa comimes ta be &1 to live in the sew universs Big
braln s creating. of will be be cronhad by hia Frankenstein?
We think and bops that man, whe has botn made by hin vools,
will esariags 1o be thelf master. The pessimies, it s true, can
polat to the odpurrents of the =out dewtrostive war of histery
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