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during the pant thirty wears of progress=a siropgls which
cume uniomiortably <lose 1o dotroying civiliration, and whoes
efects will seill be apparent in 1962, The optimley cam palse
to man's wonderinl sdapuability, in all climates and 1o all exs
weinal conditiora, and o the treth that the thenphes of man Lre
widenod with the grogress of the yearn

“Yet Inatamt to fore-shadowed need I i
1- The eternal balane swings; iLF-H.
e That winged men ihe Fates may broed ¥ et
e, S woom as Fite hath winge™ ; ..
FEE J) fKipding ) 7.
o | It is sell-evidenmt 1hal oo souls musy grow with sclsnte or =
17' | dis by scionce, but no one deabt that man will meet the chang- ’
fj: ing wearld ha is maling.
:' THE FOUNDATION OF PROGRESS
¥ - By GEORGE M, VERITY
= | Chorman, The Ammican Bullsg MIE Ca
il PA:}I'ULAH MECHAMICS, visnalizing as it doss fram month
il 1o manth, the sclentific, investive 18d cosatrective afcom-
| phissmants of the mation, Belps 10 lay a fArm doundarion of
o Progresa
“ali Progress smast be & purt and pareel of he coasclowiness of
E our people, jeen s moch sa they =est be adr-minled belore
&—-‘ iwlatbon cia mesl thé iacciss wnich it dasrrvas.
[Tl = Progreas fisalf, the maissprisg of indestrial activity, i sime=
S ply resching ow imo the seomingly impossible and carving it
7 imto s
¥ Ever in thass days of reédjfistment Boicsce in protreding
| apace and Eficiincy, the ultimite end of Progroia i having it
! ; gfratist davelopoment,
s ——
' A SOURCE OF INSPIRATION
Rt 5 By R. W. SCHROEDER
- Froaper, Bop Hedor, Inc,

(iran & weakly) wis my Frostan snlipsteremen, it fired my
ambiivons with knowledps ol whet wes going oo in the world

r..- "'.E, I AM prood ts way thet when | was 8 bay, Popular Mechanics
M .
" . amd it wia writien is & way, s it il is, eo that you could wn-
1.7_;

defarand I
i 1 as may withowt geeation that my eatry [nie aviatlon was a
b reqult af knowisdge and sebivion, Sred by the coastist resding
P A of Popular Mechanion; which wes then 89 0t i maw, the Tt

magaring for the young as well as the older men of America.
: Any wmall contribution whick [ have made to sviation can he
o - crodited o Popelar Mechanics as baving been my prime mover
i in this vecutian.




THE GROWTH OF ELECTRICITY

By HENRY KREIZINGER
Combissan Erginmring Corporsnie

Tlllll.l-u twenty-five years broaght & marksd develogman in
the vion and the oae of elecerical power. Tn the pre-
dustion of pewer both the slee and the offalency of the units
Bave been greatly ingreased. Whereas tweniy-five years ago a
tarko geoerater of G000 kilowaty capadity was consldercd an
receplionally lirge wnie, teday wsmits of 100000 hilowatt fapads
iUy EFd COMETGT Iulhl-lrniﬂlhi‘lhufﬂmh
Einersiore hey sbout douhled.

Twinty-five yoeirs ago the genaration of a kilowitt hour oa
twenty pounds of sieim wis conaiderod vary good periermanie.
Toeday a kElowatt bowr is peaerated on ton pounds of eam. It
in imtarentisg 1hat at a8 enpineerisg conlerencs dering the Can-
teania] Expesitlon ia Phitadeiphia & bailer horsepawer wan da-
fined an thee peneration of thirey poosds of steam, broause this
asount wii fegdited te produce a mechinical horwpower by
the sngise. At this rate of steam commumption a kilswatt bowr
would reguite abowt lorty poesda of meam. That i, teday we

can geniratd abaut faur vimes o muoch slactriesl r with &
wiven amoost of stemm a8 wis genarsied sbout TE YA
LE o=

Tha wire and efcisncy of the weam gesarvting onlia sa wall
w the working pressure bave alo grestly tecroaisd. Twenty-
Mﬂiﬂﬂllh“ﬂ“hﬂltmm"llﬂﬂlﬂlﬁﬂ
o good dre mit. Ths working —-l-lbld:l-ﬂpul-ll.
por sguare inck ﬁﬂndﬁﬂthlurm"thlih
day ane badler undt geaerates over 1000000 pomeds of sioums
pot hour and b capable of supplylag all the steam required for
a turbs peacrator of 190080 kikewatt capacity. The small bedl-
arn of twenty-five yoafs ago were opetated with an eficimcy of
abowt wxty per cont. Today the large steam gresrating unins
aperate with an sficlency of elghty.-Ave 1o nlnety per dend. The
worklng steam presiure Bag baea aleos tremesdoaly lncreaied
There are & vamber of power plants aperating with 4 pressars
of 1400 poundi gof square Inch, one plent with 1800 pounds
wnd eme with L3N0 praads pressere.

IDEALISM OF THE FUTURE

Ay DR. CALVIN W. RICE *
Rewawmary, Ths Aoy feipy o Babasnhl Deghiasy
HROUGHOUT tha lile of Pogular Mechanlcs great tech-
Tﬂl-ltinl has akes place. Even dering the Last
law yoars o am iy has bean steadily sdvanding.
I am ¢onfident that @ distizct change for the better ia taking
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plage in the thinking of the world and vhat significant improve-
manks s miny fedlim of eaglacering are 1o be develoged My
leasis for such beliel is the iscressing evidincas of the univer-
sal grmative impshe and the creving for the srininment of the
Y matisfaction that coman in the swerciee of skill. Thess are apirs
& ftmal gqualities and comstitute an impressive dealal of the asser-
- thoets 1Rl e mechanieed ¢ivilleatbon i3 4 menice o coliere.
0. | In the advande of civillaatlom hroagh 1he contributions of
i| r’l e engineer to the maichine &ge, spiriiual development has ot
L bvem meglected. Materialism is mot supreme ;| the creitive im-

- ' pulue and the paavion for excellesce are atill greater dhan b
ol Hrtlﬂnlnlﬂﬂuhmﬂmiiidﬂ?—::nhml
- o “.

. The new George Washington bridge, with a span of 3,500
'|.' i fewr, ar mars thas daubls tha preatest Li=1R &d amy bhridge ax-

FEL lsting four years ags, is an embedimant of the akill ued gre-
LAl ative energy of men. Thoas wha sccemplich wech feats su the
bmilding of ks bridge geriorm na less an act of sarvice vo vheir
fallow men tham did those who bullt the great cathedrals and
ate maved by the sume beallem and devetisa to thelr waork,

LOOKING BACK AT 1902

Ey WALTER L. UPSON
Wemhrgen Usseuicy

T is an interesting colncidence 1han the life of the Popular
Mechanios Magasine la colncident with the Jife history of
sast of the gutstanding Sevelopsents In englreering 4t the
prenesd day. Il oae b e o pasition 1o Bark back ever a geeriod
wf thdriy yoairs, b6 Uhe eagiseoring of 1992, Be will redlice that
the commonplaces of veday were in 1he throes of birth et thae
ti=e. A low examples will saf¥ce.
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g~ In 1963 wireddess telograph sigmaby wore baing tramsmiveed
L F¥ from ome rosm o the seni and from ome Boor to anstber Hoar
#j of the same building. The sigmals were detected by & sewly
v on A develeped invirement callid the coberer.

.

Im 1} the Erst Curtis Lorkines were being doigeed and tur.
lelmes of the Parsoss iype wore only o fow yoars aldar. Thase
tuibings wire the ferordannirs of ouwr gresi electric power
plants of tediy.

In 1907 plans were i d for the slectrifantiaa of
it Mew Yook Camtral Hr-l ark, New Havea and Hari-
lord ruilrosds. The former te be sgarsted on diredt corpest,
the lattar on singls phass sltarnsvieg correst, These were at
that time the prest owbtanding schisvements in reilroed alecs
irifation.

Ia 1902 it was nip asd iuch botwees tha alsctric and gasoline
sutemnekile with the steim car boverisg near by, A (om borse-
power guaslise cor coul not climb ax weep & hill a3 & iws
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harepower electric. What comtroversled raged over the re-
spective merits ol these compeiing 1ypes!

I 3963 U one were in just the right spot he mighe be & spec-
Later in one of the Grst motion pditure homs pot in operation
© Im 0502 arvifclal e was belng intredeced to inore & prodoce
[ree (rom dontamimatbes lor wie in drinking water. This was
in realivy tha feverunner of our moders sleciric refrigeration

ANl of tbe above examples and many others could be gited oo
provea that modera lile is in & sease thiny years old wday, The
pamt thirty years have witesseed meny large developmenty and
thesa wia are inttmately asscciated with the present trend hive
no hesltatbon in afirming that the coming thiny years will see
an egually great sdvamce. .

KNOWLEDGE IS A NECESSITY

By JAMES W. WADE
Tutk Seandard Muiming Compery
PI:IPIJL-IIH! MECHANICS serves & dusl porpsss. It snter-
uhizs nmd iz wrimumlstes the mised. llnaﬂthl"—ql
spenad once & month with it; | get bdeaa thai ferm ar
athar, | pet Into wee. Your magnaizs relsten in comman Eng-
Biahk, the gutstandlag achlevements In acioncs and their applica.
ton o every day life. To appreciate the comlan, comvenlense
wild lamisy with whiih we afe serveunded, we masl Bave &
inewiedpe of stlenie. The greater our krawledge, the greater
wur appreciation.

The increased standard of Nving la America can only ba
maintalacd by redocing the unlt cost of cutpur. This means
the increased uie of power sl maghines per worker., Ta ous
imdustry, horsepewer of energy produced by man working at
i.uh.:u-ullﬂm“h the same horstpowsr produced
slicirically aad applied to the werl by Ingesdows mechanical
deviion conte §o—vary neatly.

Tha prablem that confrona mansgement ia the Usited Ssate
in the praper divislon of preducis of Libor asd capital eguits-
hh,h“rm:mm_h—ﬂutllﬂlhlns‘
tal may be indoced 1o scoumabate sed ivat in
the scowracy and waderstanding with which thia s done, musch
af the futere hipplsess of the Americas (esily depands,

IN THE VAN OF PROGRESS

By ROGER W. BABSON
Motr! Bomssms Beasmbs im

WItl.'I!.tihl machine age; sstuilly we are oaly oa the
threaball of imventiom and distoveries which in the yeari
shand will ferther revolutionlie clvillpatlon and life. The o
tnbdivhment of Popular Mechbanlos thingy years age whea 1 wan
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& young =an just ost of Massschusetts Drithtute of Techaalagy
was the regognition by s forward Jooking editer of the nesd
and tresd of the times.

It is pecalisrly Brting that your magieine should be ostal-
lﬂ:ﬂuﬁmn-ﬂhhmmmtiﬂhuﬂ his Tres
in the van of world mechanical progrosa. [ comgratalate you
ea the thirtieth asadversary of yoor great publication, an the
coursge and vidon shown, aed on its schisvements

Lecking abiead T can see that all phasss of beslness and d-
rance are to be incressingly dominasted by lavention and dis-
govery, provided balanced by spiritusd develspeent. The field
tn whith Popalir Mechanlcs haa dons s moch planser wark s
o whith is dedtimed o orompy a phace of ingreasing |mpors
tance to every buiiness man, banier, investor, and, In fagr, te
every membar of the intelligear gablic.

PROGRESS NEVER STOPS

Ry E. N. KITTREDGE
Hormbigwe & Weks

WHﬂlﬂmIHhhnithluﬂtm
thirty years In stlente. Induanry end the perogred of h-
masity and still Jack falth la what e futere hald in stote for
phesas mlirt 18 the esporvomties all aroess] them Proagroas
knows oo defimive deterrent. It may seem to stand sill av vimes
but even weth parieds aa the presant, when viewed in refro-
spect, prave that the warld meves lorward with new |aventioss, -
sclentifle, madical and sdocatienal advassement, and thaagh =
fie cher glacher It peems mot to move, [ progress s [rresistiie,
It s not only a falr sssumprion, (1 may be said with comainty,
that o the fortbdoming thiry-Fear <yole Populir Mechanios }
will record Just a8 many Intefesting acdompllshments ln all
Belds of endeavor as 11 has dering the past. The tresd of time
ansf permandads I3 ever sawand,

KNOWLEDGE IS POWER

my SILAS H. STRAW N
Churniver 1 Commerin o dor Umini Braien

wtlﬂ living is 3 sge when & knowledge of the schencel and
of mechasics seems 1o be not only desitable ot Docensdry
12 A secoesilnl carcer in any vetatica. Any lawyer lll:-_'l'l]
reclires the prest sdvantage of sven & weparficial
hﬂlllﬁtﬂm:hduul a mare extemaive knowiedge of
m iples ln a conditlon precedent 1o the success
II'IFI-I- The tetrative and pormasent positions in
aimost wvery industry are available in these times caly 1o those
who bave a well grounded tecBaleal edd atbon
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THE MAGIC OF RESEARCH

By C. L. BARDDO
Fraabloni, New York $tipveling Cormmpery

Fﬂ-ll thirty years Pogular Mechanics has recorded the ad-
waniement of ke =achine age feitkdully and well Durizg
this ti=e many caw crastive forces have entered American in-
duntry. Science and invearion have bioosa powerial allics in
dlscloaing 1o humanlty nemberlews discoveries and in devisng
many rew ipplications of old principlae

Today, imagiaation is 8 soversign guality ssd rescarch his
bicosms a magle power. Wi bave paper from cora-stalla, lee
froms pas, rubber tram poldearad, plant faad fram the air, lighs
kit plefoe fog, madhines thay tale the placs of salisman, ahips
: Wt sea in tomth with the land, phatographs flushed sirosa milas
il of scean, and radiegrama berled throwegh space.

A At this very moment, somewhere ln our land, a patlent re-
i pearch worker, schontist of lnvenior Iy evolving new faits, fan-
g cocting strange compounds of testlng some oS device that
1. may =ot only lead 10 the development of great Indastries bun
& i rJ that may at the sksse tlirs cise Bboman burders and minister 1o

hosman pleasures. Amarican gesies ia industry o net whelly
S, materialistic whin properly sstismated s relation ts service
jb' readered, The Benefiny of mechanical abd in svery degartmam
i of e so completely sntompass va o 1o sdmiy of =a return 19
[ an age when ikese Inventlons wers urknawn
- Countless mew rocords have beon mads in simas svery fiald
. ; of invested human imterest and Amarics bas sitained the most
sdwanced position sver Balore reachad by any peapla. Ia fact
wa have betoms ss secmitemed to the ever incresaing wondsrs
of aman iriumph over G rasiniance of Aaetwrs that we Bave
cnaned fo marvel

'-{' " Tt da wrwe that wo are in the mddei af PREAEATFTLERTY M ] -
A tated by 8 war wiich casght the 'Waestorn World in a transition
"ol ntige betwedn a minstosntls ceatury ladestrial era drapglng vo
T btw cdoma, mred the baglealeg of & rew (ndestrial ape v which
. scientific research and leventhon Bad given binth o8 the Amser-
. lcam contiment. It [ alio true that for the moment intorss-
] tiaral trade s sufering from the disorpanlsiticn of preat srain
1 ¥ of peepled white consuming power has beta seviraly injured

- Bux this comdition is vemporary.
m . All over Ue world there s restlesssesn thay may Is e eLo-
F mamiy aspedts be wadid o the fect thai many sress are de-
wirows of becoming grester cossumers of the wealth and de-
i, lights of higher and more coslortabls civilizatiom. Al the
ﬂ eagerncsl [or now sdjastments will crganizs irsedl with & ra-
pidity preater than it is ey to reslizs now and there will be

ey as 4 matural and isccitable resslt a demand for these things
e which the industries and business snterprise of Amerlda cam
=" best supply. Since tse boginning of the pressmt gestury Pop-




aler Mechision his educatod us concernisg this mavisg record
ol progross anad schisvemant. It i te ba congramulsted am thirs
t¥ yoars of succossfel efort. Ard sa we coatimos 10 read s
pages we shall sxpect o abasrh some of the rest and cathorisem
ol those wia are recording the coninged progress In scieace
amd imvention—a progreis that ls a promise of proaperity.,

GREATEST OPPORTUNITY AHEAD

By WALTER KIDDE
Wi Kb Coasirpisen busasjunpind

WIIH.I Popular Mechanios has taken o leading place ia ¢
ddvancement of civillsation and Esdustry durisg the pas
ity yoars, it sooms Do me that i grostest epperiunity liss
im tha yesrs juit shasd It in my firm baliaf that tha woy bhack

marketieg of pew devices, mow methods and new thinking.

We are on the theeshold of a new era that has beoa mads pos-
sible by he passe in indmairy created by U depression of the
pait twe yeirs This temporary slowlsg up of the wheehi ol
progreid his pives = all time and the incemtive o it
maw ways of doing old things. [ may agsin that out of this will
coma & fronh viewpoles thay will once agnin laonth
othar, and [ trost, more gxtended paried of advassement.

I am :llhhtht?ﬂpﬂuﬂﬂhﬂn*ﬂlhllﬂlrl.li
one of the beaders [or lts editorial palicy of the past Ses well
imts this palicy for ke [utare.

ACHIEVEMENTS TO COME

By COLIN @, FINK
Cormabing Malbejid ol B b Ergideet

TH!’HI 190Y is & shpsdfetant one ia the Amsrices slacirg-
ihemical indestry, Although hydro-gleciric powsr st Ni-
spars Falls bacamae svsilables in 1894, amd slthough sharily
slereard the commengial af culgrpm

production

earbilda, plosphorus asd ferro-alleys was eadertalksn, |t waa
mirt wstl] 1903 thay thease aed cther slecirechemicn] indusrries

became thorenghly stablished and wniversally recognivsd.
Fully eclative of the efonombc Importance of commar-
clally app alectrochemical and electrothermal reactioas, a
wmall grewp of chimists and angiscirs met at Philadelphia sarly
la 1902 and founded the Elsctrechémizal Society—asn interna-
L
P r 8=
1’:]"'.#]- that same Fear, 1902 |=:|“lII Journal, “The Elec-
trechemica] Industry,” was founded. Few of @ slop 1o realice
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e mmeh of swr present sconomic strecters i based apoan the
prodocty of slsctrachemivry. The slectriosl induntry—a e
trie power, slectrie traction, electric Hghting. slectric com- g
munbcation, e, ~—s in reality, baily slaciralytis copper 3 A
&l & fomslatbon The worlds prodoction of slectralytie coge-
per in 1902 amcmied ve 400008 toms Today i approaches
2000008, and by far the proater proportion of ki ia coa-
wamed by the slsctrical and automcbils mansfacturers.

It waa thirty years ape when the Gret large-scals plamt for
tha Azatisa of stmaspheric sitregen started cperation and an-
sounced the glad tidings 1o the whole world that thereaiier
bemasity was ne loager dapesdent wpan the rapldiy deploving
matrats deposiin ol Chile an & source of nitragen fertilizer.

Mumeroas electiothemioal prodedis and processes are o
commen eday that wa Fail 1o roalice that thirty years age thay
were gither non-exhbenl or of comparatively livtle importance:
The chlovine isdustry, many chipters could be writtien on that
alone; carborsndum, phosphorm, carban Bisulfde, electrolytic
rimg, nickel ard chromium, graghite, mewailic sodivm and al-
ciwm, ferroalioys, aluminam, magnesiam and maay more. 'With-
ot these electrockemical prodoced, basle Iadostried. suth i
the sutemabile or seroplane industried, or the vicoms tube ins
deiry, would b non-existant today.

As to the furore, we alven bear the remark made, “The days
wl ahe By disioveries sesl [aventiens are over. What cewld
anyhody fad in the years o come comparables with the metal
aleminam of with the andlan?™ My ows balied is diametrically
Sppoied 1o 1ls. W saglesers, sciemias and investigarors of
taday are in a thousamd-lold berter pasivion than we ware thir:
Iy pears ago. We have ot ogr command and dlapaal & daspst
knrwlefge and wider experience, mare slhaborate tools and
mare seRsitive irETreMments, nEmerows redearch laboratorled
with ofven aimayt oniimited facilivies, and, fnally, many aleot
andd progressive corporatioas and indusirics whose diredtors
are [ully aware, as they bave never besn befors, of the com-
merdlal impartance of new a6 hefter profects, of mare #fh-
clent processsi. And what may we axpect 0o aee by the end of
ansther My Foari=ln 1920 We marvel and glory over
smma of the prossmi=day preducts, bardly realiring how mach
roam for improvemend there silll remaine. Over slnety per
cent of the clectrica] emergy roquired in bghting i wasted aa
upsless heat. We balld wvebicles and conweyances weighing
misy toss to tramport 4 few hondrod poonds. We uas mate-
rlals for owr bulldings and bridges that Bre eatirely wmsuiied
for ke specificd pasposs, beiag rendily atiacksd by wes, ale aad
raln. We pollote our rivers and likes with socalled waste
matarisls that cam bs comveriad into valoskls prodects. Yes,
wi [eel mest optimistic s we Jook inte the futere. We firmiy
Balisve that wa are st the vary thrashald of the grestast ars in
& lene amd paglasering




