FOUR DIMENSIONAL TRANSIT
By Bob Olsen

Anthor of: “Four Dimensional Robberies,"

CHAPTER I
Professor Banning Returns

4Y Boy, you and I are going to produce the
J grentest invention ever madel™ was the
oxtravapant announcemesnt with which Pro-
fespnr  Banning  greeted me when  ha
stepped nshora from the Dopard Liner at
Boston, Had this boaast besn mmade b nnyong alag, 3]
ghould have dismissed i ns mn absurd emigslon of
suporhented atmosphera, But, coming as it did from
& man of deep learning who was always meticolonsly
congervative in all his ut-

“Four Dimensional Surgery,” ele.

“With your help, my young frfend, I expoct to buaild
n machine that will enable 08 to clroompavigats tha
gloka in lpss than o doy!™
I almost gasped, “That's ridlenlouwsl™ bot caught
mysclf with the words half way oot of my mouth
Nothing that Professor Denning sponscored could pos-
gihly be ridiculona, Mo matter how preposterous it
might sound, if Professor Banning made a seriouns
stptemant, I could mlvays rely om the soundoess of hin
premigss.  So what T did sy was: “That certainly
would be a wonderful thing., Aroond the world in
twenty-four houra seems almost impossible, bat if you
pay it can ba done—thnt's

= all thera i to it. Wil you

ternnees,  iE  commended |7
broathleza and expectant ||
altanlicn.

I hnd journayad to Bos-
tom  and  had met tha |
steamship “Luzopde™ in ||
respanss to o radiogram

which FProfessor Broning
had =zent me whils he was
in mid-Allantic

On  the pier ha 6x-
plained: “The reason why
I azked yon to mest me
here is that T wont you to
comn with me to Parke
Unfveraity. My old friend
Professor Stoddard has n
modal and . nomber  of
dispprama of a conlrivance
that I'd like wou to study.”

We were in Morcester
for dive days. Frofessor
Banning and I spent mosk
of our nvamilable time in
tha laboratories and li-
braries of Parke Univers- |
ity. Eoth of us took on- |
pious notea hut at the timae
I had but a hazy [dea as
to their oltimate purpose.

It wna not until e were on the west bound Pullman
that Profesaor Banning gave me the slightest inkling of
his plans. As the train pulled out of the station, he
eriad: “Ropid tronsit! Thoat's the big thing today, myr
kol  All ather developmenta such ns diplomoey, lagis-
lation, lilerature, art and acience fade into Inafgnifi-
cnnce compared with the importanes of getting guickiy
from one place to another,

o Hhink,

that story

“Hapid tran=zit iaz the world's preabest homanizing
influpnce. Tt wipes out houndaries of states nnd. na-
tione., It breaks down raclal and rellglous prejudices.

It clears uwp misunderstandings and cements  Friend-
ships nmong all the propla on earth, It is the only
maans through which the millennium of unlversal pesca
can b atbained,

“Thuat ism why I've decided to mide freck oor work
in four dimenzslonal surpery—~for a whila at lenat—
and devole all my ablention fo developing a means
of tranzportation thet will be sefer, more economicnl
and vastly more speedy than sany mode of conveyance
Enown  today,

& love publiahed mony Four Dhmensionod
storiog bobl fn the Qheavlorly and the Month-
fr, bt wwe unhesifofingly &tats, thaet the
pregciet atory i, witkout excepfion, ke Lost
afid woe have eter pabliahed along these lires.

This i fho sori of atory wou wHll read
ad re-rend during the montks to coms, and
word add! metrer ot muite enough of 1. dwpd
arhat i more, this ix a gfory thet aofll make

Eiery kigh school ond every physics
togclier and professor will aoieh kie dlpze (o
read fhis atery, dus 1o the most cooclierd
aelronemical date  eondained
slory not only conbaine excelfent astron-
oy, bud excollené phywics cs aceil

The therae {2 a3 goeod o even betler thomn
Jilen Varpa's fomois slersis,
Waorld in Eighty Days.” Tadeed, it perellels
i elapertiess and i the some
sort of wruseel cleror cading.

I'n pddition to all of this, {t {2 on unusy-
affy pood fmferplaneforian story, ond aen
imow thet if arill be joyfully recetoad by
erery sefentifiction fon,

give me the details of
your plon ™

“Wou'll learn all about 1t
in dwe Lirme,  Haen't any
possthle  solution of thao
problom oecurred o yoo ¥

“T haven't had much
Ltitne 1o Lhink abouat it yeb.
EBut from the studiss we
maida at Parke Unilveraity,
I'd judpe that vou intend
to make wse of the rocket
idom."

“That's a question. We
may possibly incorporabe
the rorket principla in onr
machine, but 1f wa do, 1t
will ke merely in the na-
ture of m eafety daviee,
in cnae—hut I'm getting
ahead of my atory.

S

in §f. This

#Around tha

bl BT o inta the
racket  iden pretty  thor-
onghly, While I was

abroad, I spont some timo
in Viennn conferring with
Diocter  Franz Hooff, I
aleo vigited the camp at
Liake Conelanes where n
group of seientists are preparing to send & registration
rocket into space in tho direction of the moon.

“In addition, T had an [oteresling intervies with
Max Valller, the German astronomer, and with Ivan
Vederof, who has invented n combination of aleplane
nnd rocket, by meana of which he and Vallier and
thres othera hope to fly to the moon,

"My private opinion iz that the Idea of placing
human beings Inside & hoge profectile and shooting
them through space far enouph ta cscapn from  tha
gravitational pull of the corth isa neot practiesble, To
lsap in o singla instant from a position of rest to
a gpeed pgreater Lhan eight miles per secomnd woold
hurl the bodies of the passcogers mgninat the rear wall
of the rocket with soch forea that they wonld be
inatantly crushed to death.

“Yallier and Vederof propoza to get op their initial
waloeity by menna of an alrplane, bot thi=z would alber
the aituation but slightly. The eiffect on the passenpers
in that case woold b the sama ns if they were in an
indestroctible steel rallway cosch crawling along ok
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the rate of four miles an hour which was in a rear
cod eollision with an express troin traveling of the rate
of aixty miles por hoor, They wounld likewise be ans
nihilated unlees by pome means they could acquira the
extra velocity graduslly,

"Passilbly Lhers may ba some way to produce ntre-
mendons peeplerntion in spesd 8o gradoally that tha
human beings inalde the dewice weould not be injured,
but it deesn’t sound feasible to me,

“Yom may hove heard, perbaps, of the plan pro-
posed by two Fronch engineers, Messieurs Mas and
Tircuck, whe think the trick ean ba accomplished by
menns of centrifusal foree. Their iden ia to hnild
an encormons wheel, nhout six miles in diameter. With
its axle reeting on two lofty mountmin peaks, this
gigantic wheel would dip dewn Into o desp exemvation®

They think thet by attaching o projectile-like car to

Lhe ciFcomferencs of this wheel nmd by increasing ils
ppeed of rotation a little at & time, the car, when Te-
lonead nt the proper moment, could ba horled into
apace at A terrific pnee withoot injoury to 1l oecapants.

“While it may not bae nhsolotely impoesible, this
plan is too fantastle and teo  impractical to mordk
gerions connideration. Ewven if ft wers poasible to
avergome thae mony difficultics, such as prevenbing a
wheel ag biy aa this from flying into A million picces
whon the speced reached a certaln point, the cost of
gnch m contrivince swonld be so colozas] a8 Lo be posi-
Ltively prohibitive,

“an arlticle publizhed some time age in Science and
Tavention sugpested a means of gelting up speed which,
while expensive enough, eould be ilried at a much
grmaller ¢ost thon the six mile wheel of Mos and
Drouck. This iz a tube or tunnel, curved in m form
that iz almost o eirele, bat with both ends straipht-
efed oot, BEyen with an mreangement of this descrip=
tion, I doubt If aofflcient necalprntion could be de-
veloped to enable the rocket principle to bhe used ane-
cessfully,

“NNom aes, the renl problem is to get started and
gbtopped =20 gradoally thet the passengers will not be
injured by  sudden  acesleration or retardation of
gpead. Hrwve won thought of ony possible way of doings
thia?"

“Ivwe thoupht aboot ft, but that's sa far as T've
gong,'” I had to admit.

::D-CI- won know what thae thres grestest enemiea of
epeed aref"

Friction is one of them, T should aay.

"Thpt's porreck. And what are the olher twoe?™

“wWonld yon Inclode inertin?™

*Imertin may be either sn enemy or & friend of
gpead.  An enemy when the cbject iz ab rest—a friend
after 1t hns been set in motion. I wonder 1f you
are not thinking of gravitation. When you fravel om
the ground, as for instance in an automobile, every
tima you pams owver an elevation, or even the smallost
btump in the romd, you have to use up energy to lift
the weight of the machine and ita contents against
gravity and this sleals just se much from the fores
that is driving the car forwand. There iz ao tre-
mendons wasta from this souree, even on the smoothest,
levelest roada, and It deean't take much of & prada 1o
convines wyou that gravity is o tremendous dissiponbor
of power,

& corresponding loss of onergy Ie canssd by tha
gffect of pravitalion on & fving machine. & larpe
amount of the cnorgy tronsmitted to the propeller of
an afrplane f8 conatantly being squandered jost to e
the plane in the air, againat the dewnward pull of
the eparth"s atbroclion

el i PR e, R = T T e e L e
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“Mow, can you tell me whot is the third enemy of
npped 7"

“T'm afrald T can't.”

“Then 11 Lall ot
dny machinery.

“Aecording to my analysis of the matber, the first
sbepa  toward inereasing substantially the speed of
humnn conveyaness i8 to subjugnte thess thres snemies:
friction, gravitation snd wasted power.

“To the work of cutting down the resistanes of tha
air, neronantical engincers hava already devoted a grsak
denl of ptudy and research. Tha flestpness of the maod-
ern airplane &g ecompared with its carlior prototypea
is partly due to the nppliention of sclentifie principlea
in designing the conformation of wings, fueclnge, sbrats
and other parts which are exposed to the gir. PBut
vou, being a mechanicnl engineer, ara of course fa-
milinr with thaza mattars,'

“T know m little bit about it I gualified, “hut asero-
nautics i3 an extensive and  apecinlized  branch of
mechnnies and I have to admit that T know Lot o
r_lmn’rl.:rnring'- CGuess I'll hava to brush up eon the sub-
ject,

“While I was abroad,™ he cantinued, “I had an op-
partunity to mequire some odds and ends of informas
tion on air fravel, bhot my Enowledge of the subject
iz stlll quite superficial. As I understand if, however,
the phape given to struts, nirfoils and almilar parta
of nn airplang is planned in sueh & way as to mini-
miza the formation of wvacuum poeckets ond  wortex
currents which tend to hold the plane back, You prolb-
ably know that when s cylindeles]l rod with a cireolar
croas scetion i moved Fapldly through the aiv o par-
tinl wacoum iz ereabed behind it, which materially in-
hibite forther inereasgs im epocd axcept at a high
cxpenditure of ndditlonal energy. By altering thg
shopa Be that the ercss section is on clongated oval,
the atrut fa enabled te pass through the alr without
forming vacunm pockets, mnd realstance {a correspond-
ingly reducad.

“With all the work which has besn dona along thesa
lines, it fi= singular that se Httle attenmtion has been
devoted to the equelly important task of reducing the
friction of the alr apalpet the exposed surfnces of
tha plane,

“Even the dumbest lnyman or an immature child knowa
that to run m pieca of mechanism at a high rata of
spacd witheut Iubrleation is impossible. ¥et nobody
apemz to have thooght of wsing the same prineipls to
reduge the ccterpel friction of the air agninst the
surface of m moving object,

“T have worked out a methed of Inbreleating an
ajrplane on the OuTrsmB.  If it works aa well in practica
a3 it seems to figure out in theory, it ought to mdd
at lemst fifty per cemt. to the maximum speed of any
afrehip or other means of transportation,

“S81ill another method of getting away from tho
resistnnens of the nir i3 to vas a3 machine anprbla of
renching such great altitudes that it can fravel throngh
tha highly rarefied sirata of the ntmosphara,

“This iz ane of the menns by which a German 'in-
ventor hopes to atinin a spead of BOO miles per hour.
I anpposs you've heard of Arno Bocrngr ™

H] believe I have. Didn't he invent the thres cham-
ber motor cylinder 7

“Fes. And let me tell you thot Bocrner's molor is
going to revolutionize the gasoline engine design. I
vigsited Boernor mt Dresden whila T was in-Eorops and
ha was pood ensugh to supply me with bloeprinls and
cven a duplieate set of patterns for making his motor,
They nre mow on thia traln—Iin the baggape ear

shead. T also have Boerner's written consent io make
g ey -

It's the low cfficiency of present
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uze of his motor in the machine which we are going
ta eenstruct.

“Doerner estimates that a apeed of from TEO to SO0
miles per honr ean be achieved by using an  extrs
large propeller made possible by the superior driving
power of his emgine. I have pone over the caleulations
on which Bocroer hases his expectationz and have
chegked them with exacting eare. If anvthing, I be-
li=ve he has underestimated the capability of his motor,
Hin figures are based on uwsing gascline as fuel. Bot
I'm geing to fry out a new synthetio fuel. It's ealled
“Larsene,” in bonor of the inventor, Dle Larsen, wha,
I belicve, is o countryman of ¥0UuTE.

“Already it 18 belng manufactured in  eommercial
gquantities. I have ordered several thoosamd gallons.
It was loaded on o fast steamship bafore I leff BEurope
and is now on its way to San IMego. I have ‘alao ar-
ranged for adequate aupplies of Larsenc to be sbtored
for our wse in other parts of the warld,

“"Froight included, s pallon of Larsene coata aboud
poven conts,  Ita latent encrgy ia ab Jeast doubls that
aof an equal quantity of gosoline and it weighs about
thirty poer cont, less, This will help baild uwp additional
spead in twoe ways: fivet by delivering more power to
tha pielone and sescond by moterially lightoning tho
weight of fuel needed for n given crmising radioa,

"With the nid of this efficlent fuel and saveral
other revelutionary improvements, I confidently  be-
Biews that we can at least douhble the speed that
EBocrnor predicted, In fact, wa ooght to be abla to
travel at least 1,604 miles per hour!™

“But wyon alac said something abont overcoming
gravitation,” I interposed, “You haven't told me abouot
thet et

“There’s where you come in, my boay!
from the rostrictions of greavitation, I propose to
praject our machine inte hyper gpace. And this yom
ﬂad-::!m }r.m}m poeaible by constructing & Ffour diviensiongl

gr

To got avay

CHAPTER II

The Four Dimensiornml Rudder
hava

MNDER ordinary ecireumstances, I would
l I been flabbergusted by such o staterment. Bub
Frofesser Banning prenounced it so glibly, with
anch & matter-of-fact, thal's-all-there-is-to-it pir, that
it did not oecur to me how proposterona his plane
might sound te soma paople

I pressed him for further particulnrs, bot he merely
nngwered, "Let's wait until we get to San Diegoe. I'll
hava to explnin sll the detnile to Bryan and I may
as well Eill two bulls with one bullet by giving it to
both of you topether™ !

That was my first inkling a3 to our oltimate destings-
tion. I discovered that Professor Banning had alresdy
made  telegraphic ” arrangermnents with  Ailton Bryan,
the famous manufacturer of rirplanea, to make wose
of hia mechanical staff and plant at San Disgo, Cal-
ifornia.,

An soon nn wa had deposited our bappage at the
hotel In 8an THepo, wa Immediately went to the Bryan
factory, MMaking himeself known to BEryan, Profossor
Bnnning ot onee Inonched into an explnmation of his
ideas for boilding a super airplane. He exhibited
the blueprinta of Boerner®s moboer, aupplementing them
with werbal explanationa, of which the following 1a
& condenastion:

“Hriefly, the Boerner device converts a single exlin-
der into threa cylinders, ench with an inlet, exhaunst
and spark plug. By this means, & greater proportion

of the latent energy contnined in the pas s utilized

and the amonnt of power I8 enormonsly Incroased.™
He also explained his idea for reducing ale friction

by labrleating the externnl surfaces of the plane:
“The progresa of man has depended, to o certsin

extent, on his sbility to overcome, or rather reduce frie-

tion. In the congquest of frictiom, the first bettla was
wan by the inventer of the sledge. Men discoverad that by
placing 5 pair of smooth runneras wnder the earcoss
of a larpe animal or other hesvy weight, it conld be
diapped along the ground much Pere easiiv.

“But the greatest genivs vas the man who deovised
the wheel, and thereby originated the cardinal idea
of replacing sliding frigtion with rolling frictisn.
Greasing the axle of the whes! to meke it run smoother
wad the next step. Then thera was & long stretch of
time before sgome one thought of wtilizing the rolling
principle for redocing the friction between the whesl
and 1ita axle, and ball bearings and roller bearings
were inventad.

“That was many years ngo, pnd sinee then wverys
littla progress hag baen made in combatting friction.
Ewery engineer knows that a terrific amount of energy
in mquandercd in overcoming frictionm bebween the air
and tha exterior surfaces of notomobiles, afrplanes,
shipe and ather conveyances. Yet, except for the elight
improvemenls in the shape of wings, strutsa and other
cxposed  parta of nirplanea, prectically mothing hos
baen done to reduwee this forco-consuming condition.

T have a plan that will accomplish this reduction
in two wayar IFirst, by forming an oily film over tha
antire aorface of .tha flying machine and sscond, by
uelng the well egtablished principls of subatitutiog
rolling frietion for sliding friction."

My aystom i3 to cover the exterlor of tha airship
with & speclal kind of oil which has previously been
whipped into millions of tiny bubbles. I hava alrasdy
conducted successful experiments with s emall, inex-

- pongive dewics, by menna of which I ean econvert a

quart of ofl inte ever o thousand gollons of smell
bubbles—enough to lubricnts the outside of an ale-
plane for at least seven hundred miles. These bubblea
are foreed to the surface throwgh sonll openings
distributed at varfous peints on the machine to be
lubrieated.  ‘The force of the alr currents will dis-
tribute these bubblea evenly over the exposed portiona,

“Bach tiny bubble is like n well oiled ball bearing,
which doean’t &fide but ROLLE over the cushiona of
air. What de you think about that idea, Mr. Bryani?"

"“Bather ptartling and revelutionney, but T sea mo
reason why it wouldn"t werk,” replied the TELAT-
facturor,

"Fou'll probably think that my other innovation fa
etill more asteunding’™ the Professor resunted, ™1
proposc. to overcoma, or At least materially reducn
the force of gravitation by equipping  our sirplane
with & four dimensional rudder, By this means,
we otight 4o be phle fo stesr the machine in mnd oot
of hyper epace st will,,. I presume you nre famillare
with four dimensional theory, nre you not?

“I'm afraid this foor dimensfonal bosiness in m
little boyond me,” PBryan apologized. *“But perhaps
if you feed it to me elow and ensy, T may be ahle
to digesk itcf

HDFGE you grasp the fundmmental {dea, it"s really
quita slmple,” the Professor encouraged him,
“Four dimensicnal mathematics haa the same relntion
bo solid geometry that solld geometry bears to plane
geometry. In plane geometry all the firures have only
two dimensions, length and width, while =clid gecmetry
merely ndds anocther dimension, which we call height.
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“If wou move a aguare having & elde ose Inch leng
for a distnnes of one inch pt right mngles to both its
lengbth and width, yoo generate a threa dimensional
galld or cube, Al you have to do s move lhe cube
for a distanse of one Inch &t right angles to cach of
ita three dimeneionz and wou have a hyper-cuba or
tepseract, We know cxactly what such a fipure looks
like and ean tall weu precisely how many lines, apr=
faeon nnd corners it has

“Getting st it from nnother point of wiew. we can
penerate a four dimensfonal object by rotation.  Ho-
tate m line about ita cenlral point and youw form =
elrele, Hotste this circle about one of its diamelers
and wou have a sphera, If you po one step further
pnd rotate the sphere about a plane passing threugh
fta cemter, you hove n hyper-sphere. i

“Ry moving through four dimensionnl spoce, sommis
romarknble fents ean be accomplizshed, If & man turns
a asomerzanlt throopgh the fourth dimension, he wonld
vanish for 4 moment snd when he bocome visible
penin evervthing aboot him woald be peversed in posi-
tion. His henrt would be on his right aide and hia
appendix on his left slde, To his friends he would
lonk exactly like his image in a mirror—with every-
thing bilaterally inverted.

“Ordinary walla and other confining brundaries mean
little or nothing to the denizen of hyper-space. Ha can
giep vot of o lecked prizon eell without even touching
the walls, ceiling, floor, dopr or windows, He can eab
an ¢pg without eracking or puncturing the shell and
can torn o football inside out without tesring or
injuring it

“Passibly you hava' heard about the Hyper-Farceps,
waich oour youns friend here made with my co-opera=
tion, Tt hos actonlly been wsed for remaving forelpm
substances from the stomacsh of & gost without cubling:
itg skin. With ik we have algo removed gall stones
and other ohjects from the abdomens of homan belnga,
withouk the alightest shock or injury and withoot mak-
ing cven the smallest inefelon'

“f have hoard of that”™ Brran asserbed, “but, to tall
the teuth 1 thought it wos just n ot of bunk. From
whnt * I"ver heard about thia espeeplation  coneerning
the fourth dimenzicon, I'we alwava thooght it was pure-
I¥ Lhesretical—something like the arguments the old
philosophers wsed to have over how many  million
angela eonld stand at the same time on the point of
a needla, Of conrse T dan't doobt you for a second,
bhut you'll have in pardon me for balng n bit skeptical
pbout the practical use of the feurth dimension, TIs
there any other ronl proof that such a thing as tha
fourth dimension actnally oxista

Ta which Profesaor Banning respanded, “Thare'a
fully aa much presf of the existence of the fourth
dimension a2 there waas of the law of pravitation at
the time when the historie appls bomped Isaac Mew-
ton on the hend. Proof of a new theory la largely
a matter of conzlstency. It waunlly originates in the
form of a hypothesiz, which, in the mind of nt least
oma Tnan, soems ta offer o logical explanation of pha-
nomena stherwlzae ingxplicable. 2o long as this hypoth-
psin iz reasonable and conslstent and so0 long as it
iz mot contradicted by any eingle conficting fack oF
eireummetance, 1t may boe considered as an  acceptalilo
theory.  Bul the inatant aome incongroity or incon-
slatency is found between the hypothesiz and a sclen-
Lifically wecorded fact, the theory immediately becomes
unbenakle. i

g far, T hove never been able to find any ineon-
gistenclea in the theary of four dimensional mathes
makice. Mor have 1 ever heard of any fact or clireum-
Btance that proves the exisbence of a fourth dimension

AMAZING STORIES QUARTERLY

impossible. On the contrary, the theory is surpris-
ingly consistent nnd is the only means I know whereb?
certain mystifylng phenomena can be explafined,

“Taka elecliriciby, for nstanes. Afber many years
of exhaustive research and procticnl application by
some of the preatest =cientiste in the world, we dont
evien kodgw swhak @leckricity is or how it i transmitied.
Yet, if you ara willing to grsmt the possibility of &
fourih dimenelon, seme of the rpost mystifving of
clectrical phenomenn can cnsily be explained. I can't
take time now to give yom all the details, but you can
take my word for it thab several prominent phyaicists
have wperiolisly ndvanced the theory that cortain eles-
trical manifestetions are dos to vibratfons, or other
motions, in the foorth dimension.

“AmoLher scientilic mystery that con vory rondily
ke expliined by foor dimensiongl mathematicas i3 the
hehavionr of polarized Hght., There are two varietios
of tartarie acid, abeolutely identical in their proper-
ties execpt that one turns the plane of pelarization
ta the right and the other to the left., The eryskals
of one warfety are shaped exactly as the athers woanld
be, if they werse inverted throogh the fourth dimen-
sien, nnd that's the only way such an inveraion ecould
take place.

“A plmilar example is that of dexbrozo oand lewelose,
Both of these varbohydreates are found in honey and
they are similnr in  their propertiea, exespk that
doxtrosa, as its name indieates, turns the plane of
polarization ta the right, and levaloss to the loft, If
we can conccive of mtoma movwing in foor dimneensions,
thiz phenomenen {2 eaeily accounted far.

“Thare iz also & specles of sanil of which thera
are two varielisg—one with the spirnl twisted in elock-
wine rotation from the center outward and the olher
in countar clock-wise rotation—juat as it would bo if
turned through a fourth dimension. Whan the juices
of thest anails nre cxamined by polarized lght the
fluids from one woriety turn the plane of polarized izht
to the left and those of the other varicty to tha right.

“To take & more familiar example, Int'a consider the
right and left symmetry of 5 =0lid object, auch as an
apple.  Wa are accustomed to explaining the sym-
metry of & leaf—which, Lhourh it is o thros dimon-
gional eolid, may be considered ms slmost too dimen-
picnal beeauss one dimonalenal e a0 emall—by folding
it through the third dimenzion, =o that the two hrlves
will fit cne on lop of the other, I we could fold an
apple through the fourth dimension, we eould make
the twe halves fit over one ancther just as the parta
of & folded leaf do.

“My own private opinion is that every object in the
universe hns some extension In the fourth dimension,
Compared with the sther three dimensions, this fourth
dimenaion {8 extremely small—but 8 st appreciabla
in size and is varinble in different kinda of substonce,

“This may be likened to the thickness of n shoet of
tisans paper or of the finest gold leaf, 1 /260080 fnclh,
which is g0 small a quantity, that it iz almost ecqual
to mers. For porposes of comparison, we moy con-
midor thnt & shest of gold leaf iz bot twoe dimenzions,
Yot we Enow that if we pile onough square shects of
gold lenf one on top of the other, we can boild up &
galld cuba with a thickness egual to its lompth o
width. In the same manner, by joining topether thres
dimensional solid cubes, we can build up an cxtension
in the fourth dimension, until we bave constrocted o
hyper cube or tessecact. By combinlng apliecres, s
can construct a bhyper-crlinder. Inm a aimilar manner
o ¢an constridcl a variety of other foor dimrensional
objects, such as the heeatonicosohedron, which hos omo
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hundred aidea and the hexasosshedron which has aix
hundred sidos.

"Om two geparate oocasions, our young friend hera
haa actnally suececded in constructing four dimenslonal
chjcots—first, when he built the Four Dimensional
Roller Proega for William James Zidelburg nnd second,
when he constructed the Hyper-Forceps for me,

"With my ald, he iz going to attempt to make an
airplane rudder having appreciable extension Inte the
fourth dimension. With asoch & rudder as part of the
equipment of a flying machine, I believe it will ha
poagible to pass in end out of hyper-space at will and
thus produce & varlation er even a complete nullification
of the force of pravity acting on the machine. Do you
comprehend the dea™

"I'm afrnid I dont understand completely' Bryvan
ndmitted, “though I'm bepinning to get the drift
Would you mind explaining this thing fo me a lttls
e fully ™

"Perhapa an analogy will help elarify the mattee,™
the Professcr pugpested. “Leot os imegine o perfectly
flat airplane hawing only two dimensions, Aving over
an errth which I8 a flat, cireular disk, instead of &
ephereld. Sinee every portion of thia Flatland aie-
ghip must be in the same plane, the propeller would
bhave to move like the paddie-wheel of o Mississippi
steamahip,  Something like thia:™

He picked up o poneil and made a eketch scmewhat
like the one roproduced here:

"Such sm aleplane could move only in one planc
Hopping off, it would Iy away from the circuomfercnes
of the disk, and in landing would return to-the eirclo:
bat it eouldn't travel in any direction that would take
it outaide that one plane.

“Now, suppeosc wae attnch to this two-dimenafonal
airplane a rodder having thres dimensions and capable
of being extended alb wvaricus angles away from the
original plane. With the help of the momentuom al-
rendy ereated by [t motion in the single plone, the
airahip eould be lifted awny fraom the enrth-disk, MAs-
suming thnt this disk hns g gravitational pull, tending
to draw every artiele in fta own plane towards ita
center of mass, it s elear that as seom as the ohject
i=m lifted out of the plane, tha stteaction, acting at an
angle and over & greater distance will be reduced cons
aiderably. If ihe object is moved for ancugh oway
from the plane of the enrth-disk, the gravitational at-
tracticn mey be diminished to the peint where it is
practienlly equal fo zero,

“In a aimilar marnner, by equipping a thres dimen-
msionnl airplane with o fone dimenzslonal rodder, I ex-
pect to reduce materially the force of the carth's atirac-
tion for the machine, or even to remove it complatelsy
from the gravitational pull. In thia way I hope to
attaln o much greater speed than is possible with a
machine that has to waste n tremendous amount of
power in ovarcoming gravity. Does that make it ooy
clearer T

"A little hit. ‘Tha wey Fou explain i, thiz four
dimensional business eounds as simple s A, B, C.
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But I'm afraid if I tried to work these idess ount
myaself, I'd go nutty., S0 I guess yoo two had better
leark after the four dimensionr] redder ond I soe
that the reat of the airplane iz made according to
apacificatione""

“That's sll wa expoct yom to do, mnd yoo may de-
pend on it that the foor dimensional features will bae
taken care of properly.”

“Fine " aald Bryran. *“And now, 1T yoo'll pardon me,
I'd like to ask an important question. You underatand
that, while I am intensely interested in yoor invens
tion, I am alse & buslness man. Al thess thinga
vou have ennmerated are going to cost a pile of money.
Has that part of the proposition been satisfactorily
attendad to ™

“Fon need noet worry about . finances. I'm glad won
brought that up, though, because it's only nntoral that
yon should expoct & tencher of mathematics to he as
impeconions as a mounse in a Scofch church. If I had
depended exelusively on my salary, I should indeed be
indigent. However, it so happens that when 1 waas,
still & weung man, I wrote a parlea of text boolks on
the varions branches of mathematics. I™ve been rather
fortunmte nnd my moadest worka have . boen endorsed
by echool hoards and colleges all over the United
Statea and have snjoved o steady, substantial salp

“Practically all my income from this souree has boen

gaved. TIntil o few months age, T haven't had to dip
inte it at all. About half of It went inte conservative
bomds. With the other half I've taken m fow flyera

in menl estate.  Somd of them proved remunerative to

a very gratifying degres, So vou may rest assured

that whatever money iz needed will ke fortheoming,

Just et me koow hoew much cpsh you will require from

tima to time and 7] ses to it that you are paid in

advance, Will that be satisfactory 7' -
"You just bet it will!™ Bryan almost ahouted,

CHATPTER III
Building the Super Airplans

IMCE the work which T had been delepated to
S perform  requaired metleolons care and  intense

concenteation, a corner of Bryan®s fackory wam
partitionsd o for my exclusive use. Professor Ban-
ning spent nboot hald of his working houwrs with me,
preparing  the complicated formuelas, dizgroms  and
models, without which I wes powerlesa to earey out
the mechanienl detnils of the four dimensfonal rudder,
Tha remalnder of his time he devoted to the work of
supervising the building af the airplane itaelf.

Constructing n maching of this sort, which departed
radically from  alrplane designe a8 commonly  usaed,
naturafly tesk = lot of time. It wns several months
befare the tosk wos eomploted.

In ootward appearanes, the Banning inwvention
looked wery much like o stondard type of  all-metal
airplane.  However, thare werse s nomber of details
of itz internal make-up which were eotirely unigque.
The Boerner motor, with its triple unit eylinders, was
perhaps the most notable of these ontstanding featuraes.
Tho entire fusalape was constructed with double walla
—like & thermos bottle. The hollow space betwesn the
walla wag filled with n special insulating material, the
rutféum aof which the Professor did not reveal ontil
star.

There were severnl henvy plate glass windows, alis
dauble. They were arranged in such a way ns to give
the passenpers an unobstructed wiew in every dires-
tion—up, down, forwnrd, rear, right and left. The
walls wera peneteated by ten tobes, one torminating
&t the center of the machine’s nose, one at the tip
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of the tail, one at tha extremity of each wing and
fix othera distributed at various a&angles along the
aldea, Thesa itubes prolroded for shorg distaneea lbae-
yond the exterior of the plone and were flexible. By
menns of an ingenlons mechaniam, they conld ha torned
to point in any desired direction. All the tulws wers
vonnected with an apparntus which produced r steady
epray of burning Larsene through any one tabe or
combination of tubes.

FProfessor Booning explained that the rocket device
did not constitote a meajor feature aof the machine.
They were incorporated in the plans @03 o possible
auxiliary source of pewer and alse a3 a safety devies
to e used in case of unexpected contingencies. As
wou shall learn later, it was eventunlly the meana of
gaving us from o horribles frte—which na mm—w]‘[]h‘
the possible cxception of Professor Banning, had an-
ticipated,

The other unusual feature, which gave the Baaning
airplane an oid and distinetive appearance, was the
four dimensional rudder, This waa Castened to n rod
extending abont alFhtesn inches from tho extrems
Lip of the tail. It is rother diffenlt for me to describa
this peculinr devico without nsing the terminclogy of
hyper-space, which woeuld be onintelligible excopt to a
gludent of higher mathematice. Perhaps you can ek
A faint idem of ita conformation, if 1 compare it to
to one of those collapsible tissue paper decoratlons that
are weed al Christmas time. Some are shaped like bells,
dthera like spherical balla, When purchased, they arc
uaonlly flat and may be opened cut to form the decors-
tive ornament.

The four dimensionnl rudder wazs somewhat eimilar
in farm to one of these familine articles. When fully
extondad, it was lihe a8 sphere made out of o large
number of amall sections, By meana of a delicately
adjusted control in the cabln, the parta of the rudder
could be pressed together or spréad apart.

This wazs the device, by means of which, wa hoped
Lo atear Lhe machine in And out of hyper-space and
thus regulnte the amount of gravitational force on
the plane ot any given Lieme,

CHAPTER IV
The Arrival of Colonel Berghlin

Y nssocintion with Banning had constantly heen
pregnant with unexpocted eventuslitios, buat the
biggeat surpriae of nll came one day when I

wiis sitting astride the tall of the almost comploted
maching, attaching the rods and wires connecting tha
four dimensional rudder with the controls which were
lo operate it

I could hardly baliewe my eyes when T saw the alim
woung man who accompanied FProfesgor Banning, as he
enlared the airdraoma.

“0f conrse you knew wha this i8” waz Banninga
Informal way of presenting him.

Who wouldn’® linow him—a man whose Tkenesa is
probably familine to more pecple in all parts of the
world than anyone who ever lived—Colonel Charles
Barghlind

I nearly foll off my perch when T wecopnized him,
but T heid sense ensdgh to toke the hand he reached
up to me and te stammer, “0f eourse! Evervbody
lkmows Colonel Berghlin®®

I'th sure yon will be glad fo learn that Colanel
Borghlin has consented to be the pilet of onr ma-
chifne" Banning anneunced.

Ho news could have beem more weleome to me,
Truth ta tell, the gquestion as to whoe was to handle

AMAZING STORIES QUARTERLY

tha controls of onr wonder plane om its trial flight had
given me econsiderabls ecopcern for some time. Tho
most corefully constructed creation on earth would be
foredoomed to faflure unlesa it was proporly mannod,
A8 seonn 88 I learned that Berphlin was to ba tha
nuree of our mochanical boby, my mind was come
pletely gat at resl.

While our machine wna basieally an airplane and
included w1l the fundamental festures of the standard
Bryan type of flver, thers were encugh radical dif-
Terepees amd additions to make it necesanry for our
prospective aviator to spend several days in atndying
the onigue portione of fta mechanism.

When the time eame for Professer Banning fo ox.
plain the four dimenalonal rudder to him, Berghlin
merely threw up hiz hands.

“Hxeoae me,"”" he said, “but I'd rathor not meddie
with something I don't understand. As far as oper-
atlng tha regolar controls of the afrplane and navi-
gating in the ondinary way aro coneerned, I cnn handle
the whole businesa; bot when it comes to working a
rodder that iz gelng to steer ua into the fourth dirsen-
glom, I'm afeaid I'11 want help from cither or both
af you.™

Frofaessor Banning looked atraipht at me and said,
“Tt'a op to wou, then, my boy "

*Me go along on the first tripT™ T gospad. “T should
sny notl Nothing doing 1™

I hate to glve the impression that I wes afrnid to
go. It wasn’t so much lack of courvage, ma it was an
inmnte, comman sense cautlon that prompted me to
refusa go cmphatically. Ewver sinee I was twelve yonrs
old, I have been compelled to rely Inrgely on my own
efforts. The hard bumpa T have recoived have Eaught
ma to look sfter Mumber One and to follow the well
]-[:Jﬂ-".l-"ﬂ. aphoriam, “Diecretion iz tho better part of
valar, ™

Bnt between the two of them, they talked me into
it, of coursa,

It wae Professor Banning who hammered horme the
clinching argument, when he pald: "Did vou ever stop
to think, bays, that when this task is accomplished it
will mean a great deal mora than the ensrmous speed-
ing up of the world's tranaportation. which we expect
to pehiove? In addition, it will place two  gloriouns
fosthera in the cap of wouth! It will set op two bril-
lant examples to net ns boneom lghts for the guidance
of all the young men and women of our Iand,

"Berghlin haz already  accomplished unbellevable
wonders fn turning the minds of thousanda of young
people away from jazz and petting and the mad pur-
suit of exeiting pleasures, and in directing thesa flne,
yoothful minds toward serious thinklng and uweaful
attainments. This splendid work iz certain ta be multi=
plicd mony, many times after you twoe voung men—
tha ong with his mechanieal skill and the other with
hia grit and his skill ns & pilot—have snecesded in ne-
complishing n foat that will go down inte history
ng the dawn of & new era’r

“T'm afrald you're spreading 16 on o Httle thick,™ T
fold him and I'm sura I don't belong in the class
with Coelonel Bapghlin, bot if wou and he both think
I onght to go aleng on the trial teip, T soppose 171
have to. I ean opeeats the four dimensional rudder
0. K., bat how will T knew which way to steer when
wio gat to rambling throogh hyper-space? Wavigation
1a Greek to me and I don’t know the difference between
Pi and Phi. It locks to me like we'll need wou, too,
Frofessor.”

Our pilat promptly agreed: “T think =20 tos, Pro-
fessor Banning. T don't know of anvone elsa on earth
that is npa well gualified as wou are to navigate the

L et
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machine through the feurth dimension, You've almply
gat to go nlong, too,'*

Much to my eurprise, Professgr Banning wes as
tickled ms a kid, who hrzs benn Invited to accompany
his dnd cn & flahing trip.

“I'll e mighty happr Eo be with wyou, howya, ha Te-
joined. "To tell the trath, T was afrald that yon
wouldn't want an old eodper like me along. I know
Berghlin uwsually likes to fly alone, but if he thinka
wi ean belp—Lord love him—we'll plve him every
oance of support ha needsf®

Whereupon the three of uws grabbed each other's
hands aa if we were sbout to play “Ring Avound the
Rogip.” Euk there waa nothing but the most serions
thoughta in our minds as we silently nnd  solemnly
pledged ourselves to unified, Toyal effort towargd the
accomplishment of our great purpose. i

Profesaor Banning broke the silenee: *T just thooght
of a name for our baby., How do you like this name—
the Spirif of Fowuih i

I nasanted and Berghlin ericd, "Great!  And don't
forget for an jnatant, Professor, that of the four that
make up “WIE* this time, yen are by far the youngest”

CHAPTER WV

The Trial Flight

E had tried to keep oor plans a closs secret:

but Berghlin earried with him an ever present

brillinnes that could mnoet be hidden under =
bushel. Tt wasn't long before the reporiers ferreted
hiry oot and ineisted on getting an account of his
activikies.

He merely {old them that we were worklng on a
new type of improved airplnone, by meana of which we
expeectecd to surpass sll previous records for spaed,

Coma st last the day of daya. The Ilast nut had
beon serewed into place, the last coat of lacquer had
been blown on, every plece of mechanism had been
tuned op with tha most exacting eare, the tanks had
been filled with Larsene and the Swpeit of Fouth was
repdy for her maiden fight.

We started in the esrly houre of an April morning.
just ns tha first fainl heralds of the coming down
bogan to thruet their wan fingers {nto the murky sky
behind the eastern hills, The exact time of onp hap-
off we hnd soecessfully kept wnder cover, and only
Bryan and two of his most trosted aesistants wers
there to ses us of.

Mo eagle has ever taken wing mmore pracefully
thon did the Spdef? of Youtk, na with her oversized
propeller beating the nir at a furious speed, she shot
down the runway ke an arrow from g bowr, Tt asemed
ns if she were off the ground nlmost the same instant
that her reslraining bonds were released.  Within &
few peconds, Son Diego and the Poacific had vanished
out of sight,

For the first hundred miles or so, we wore content
to run the maching a8 an ordinary airplane, without
bringing into play either the external lubrieating ays-
tem or the four dimensional rudder. We climbed rap-
idly 1o an altitude of approximately twenty-five thoo-
eand feet, where onr extra Inrge propeller was abla
te develop & substantinlly accelerated spead in  the
rarefied atmospheora,

We found it necessary to atart our compresgor,
which dreaw air from cuatelde and condensad it se that
the atmospheric preasure inside the cabin was auoto-
matically maintained st what would correspond  to
normal barometer pressure. A thermometer, apecinlly
designed for recording the temperature outside the
machine, reglatered thirty-four degrees below zers, but
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wa o were kepk quite comfertable—partly throogh the
cxceptional  inaolating properties of our walln and
partly through the aid of n small olectric hastor DpEr-
ated from stornge hattaries,

Our aoper speedometer—uwhich had been  inventad
by Professor Banning for the partienlsr purpose of
mensuring  extromely  high weloclticsa—indieated the
metounding epead of sigpht hundred and forty-onc milas
par hoor.  This, remembor, wna aecomplished withoot
making wse of the twe revolutionary features on which
wa depended more than anvthing else for extra oes
caleration. :

When our chromometer showed that we had been
in tha alr for about twenty minutes, Professor Ban-
ning announced that we ought to he somewhers fn the
vicinity of Phoenix, Arizonn, To werify dhis, Berghlin
torned the noss of the plane dewnward nt o steep
angle and we dropped to nn pltitode of about fiftesn
hundred fest. Wo were just in time to eateh a fleok-
ing glimpse of Roessevelt Dam and to see the boildinga
of Phosnix fading into the vegoo ootlines behind ua.

Up to this time, we hed been flving almost due
east. We now weered to Lthe northeast and ngnin
climbed to the twenby-five thousnnd foot lewal,

Then, for the first tima, Professor Banning turnaed
on the extermal Jubricating devies. There was an on-
mistakable quickening. It was like corsting down &
gtesp grade with o enr in low gear and then suddenly
throwing oot the cluteh., A glanes at sor speedometer
rovenlad that we were traveling nt the nmazing rTate
of mnine. hundred and seventy-two miles per hour!

But while cor inftial telal of the external lobri-
cating aystamn proved that it wan . glorieus soceess,
it alzo broupght cut m osmall fanlt which might have
had serions consequences.  NWo sooner had the fine
jets of odl bubblea been released ootside the airplone
than every one of our windows hecame clonded wwith
ofl, =0 that it wna impossible to gee through them.

We wara reasonably safe in flying blindly so Tong
na wa kept at this high altitede, but the posailbility
of something unexpected happening—made even more
likely By ooar tremendous speed—prompted Profesaor
Banning to shut off the externnl Tobeication. Within
a few moments the film ohzeoring the windows had
completely clomred,

Professor Banning then annoonesd that we twara
ready to Ly oub the four dimeneional rudder. Yoo
may well imagine what the coming out of cur debotant
device meant to Prafessor Banning nnd me. We could
wall appreciate Lhe feelings of 5 composer whe haus
epent vears of Inbor and has poured his very soul into
# symphony and then wails with thumping heart to
hear how the erilies receive his creatian.

Following Professor Banning's ordera, T tock my

ploee ot tha delicately calibrated whes! which eon-
trelled the fonr dimensional roddor.
“Take it easy!”™ ha shouted in vy ear. “Torn It

Just a fraction of & degree and let's seo what happens.™

I followed directions. There wna no resulk, exespt
my digappointment.

“Give it n bit more,” ordered Banning,

Still no effect was noticeable,

“Thia time move it nbont five degroees’t

I did so. Then something did happen. The plape
gava B andden lurch and I felt that ainking, helpless
focling that I once cxperienced when a srmall car T was
dreiving skidded on o wet pavement and spunm aroand
through a sermi-airele. 5

Far & second or twe, the Tl of Yowdih slid aide-
wite through the air, but Berghlin, with masterful
skill, got it under econtrol nnd hesded bBack to the
course we hod beon following.



Tmsfead of o wide stretch ef ecarth, whith frem an slrplane erdizmarily loahs cither Nal or else Eencave liks the [=alds
of & Exuces, ke carth beoesth us was & well definsd Hall,
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WE all kept our eves fxed on the speedometer, It
roegisterad eight hundred and thirtyenine milos
por hour—exnetly the sne spesd as we had been
holding whean the four dimensional rodder was first
pul inte play. Then, to our surprise and dismay, the
needle indicating our speed began to slp bBackward,
untll it finally steadied at elght hundred and filteen
miles per hour.

"What do you hknow about that!"™ I yelled. “Inatead
of apeoding wa up, the fool thing makes s go
plower.  All that woerk for nothing, ding bust it!™

oot be eo surg thnt yoor offorts have been
wasted,'” Banning tried to reazsore me. “I"m not o bit
aurprized myaelf., In fact, it's just what I expectad.”™

“Just swhat you expected?  Then why in tha world

an
)

“Ton't you get the peint? Can’t you understand
thal it makes o lot of difference whether we s HoOY-
ing from weat to enst or from east to wesk?  Just
now  wa are traveling in 1he same dircetion ns the

et An long an we are ftied to the oarth by
pravitation, our movemanta  with  peapect 1o any
point on its surface are the same an if tha oarth

wore slondingr still,. Buot na noon na we ecut off 2ame
of the grovitetional force, our plane hecomes & =ep-
arnta body, competing in apeesd with the sarth itself.
The proond just beneath us is moving forward at the
rabe of approximately one thouwsand milea per hour,
and since oor specd is only about eight hundred and
forty milea per houar, it i3 But naturnl thng we should
lag bohind o bit"™

“Then whnt good fa the four dimensional ruddee?™ I
asked anxiowsiy,

“Haven't you figured it oot yet?  When we mave
in the oppozite direction, conditlons are reversed. Then
wa will ba travellnpg from east to west pnd the anrth
will e ppinning in the opposite dircection—arhich will
have the offect of incrensing our wvelosity by Lhat
nmeunt, hesides the extra speed we will gain by esnv-
Ing the power olherwise hneeded to keep us in the
air against pravitation. Pm getting tired™ef velllng.
I write the rest of my explanation.

Hea pleked vp a pad and pencil amd rapidly wrota the
following:

“Imagine yoorself on an encrmous steamship. As-
same that this hypothetical eraft is one hundred milas
long and is capable of developing n speed of one hun-
dred miles per hoor. Yoo mre in an afrplane which
can travel nk the rats of one hundred miles per hour
while taxying and al exactly the sama rete whila in
the ajr. If your plane tnxies nlong the deck of the
boat, it will take just one heur to travel from stem to
gtarn. - Tha time required to make this trip will ba
precigely the same, whether the ship s statlonary ore
im moving nhead nt top speed.

“Tiut suppose yom hop off into the air while the
chip i3 pteaming ahead at the rote of one hundesd
milest per hour. A moment after the take-off, the
initinl spead of Four plane would be two hundred
milea por hour, one hundred of which wonld be de-
veloped By the airplane motor and one hundred Dy
the momentum borrowed from the forward motion of
the ship,

“The apesd ereated by the meotor would continue ad
the rate of one hundred miles per hour, but the extra
mamentum doe to the aspesd of the ship would grad-
unlly decreaze. In this ease, it would take consfder-
ably longer o fly from storn to stem than to taxi the
mume distancs,  And if the exira momentum happens
to become exbausted bLefore the nirplane has flnished
the trip, the airplane would never be able to reach the
prow but woold remain divectly albove the same point

.

S3Y

on the ship’s deck, since 1t would be flring at exactily
the same speed az the eghip is traveling.'

He tore a sheet off the ped and honded it to me.
VWhile I wous rending it, ba wrote the following:

“Thia mecounts for our decrease in apecd after we
detached ourselves partially from the geavitnkional at-
traction of the carth, Whila our motor was pushing
us nhend nt the rate of eight hundred and forky miles
per hour, wa were alse being carried along with the
almosphere of the enrth at an additional veleoity of
approximately one thoosand miles per hoour.  As long
a8 we remained completely within the grovitational in-
fuenea of the earth, wo continued to aequire this extes
specd.  Hot the instant the four dimensional rodder
placed 1we in a position where woe were influgnced by
only a portion of the earth’s gravitationsl feld, we
began to lose some of the momenturn given us by the
carth's rotatiomn,

“When we start traveling from east to weat, it will
Be a different story. To return to the analogy of the
airplane on the giant ship, it will be like Aying from
Atem to 2tern instedd of from stern to stem,

“If the plane taxies from stom to etern, i will
take it ecxnetly the same amount of time as to moke
tha trip In the epposite direction, regardless of how
fast or how alow thoe ship may be moving. PBut when
the airplane risea into the alr and Nies from stem Lo
stagrn nt 1M miles per hour, while the ship s travel-
Ing ahead al the same speed, the veloslty of the plane
with respect to ony point on the ship will be the
rum of its own epesd plos the speed of tha ship—
oF 200 miles per hour. In that cnse it wonld corver
the 100 miles between the stem and the atern in half
the time, or 30 minutes’

I nodded to ghow that I understood this explanation.

ifSIIALL I point the fonr dirmensional rudder in
tha other direction” before we loase any more
momentum ™ I 2houted.

Professor Eanning eipnified azsent. I carcfuolly
turned the control ontil the indieator pointed to zero,
Wothing happensd exeept thet our wvelocliy continued
to diminiah. Banning weited for me-to do the thing
which to him was npparently gquite obvious—then ha
welled :

“I thought wou said you ware
the epposite directiom.,  TYou'll mever get back
the ruddor In a nentral poaition™

That sore made me feel dumb, Rather gheppishiy, T
adjusted the rudder sa thnt it was turned about five
degrees in the opposite direction. For n fowr soconds
nothing happened. Then there was another aickening,
gkidding jolt and oor machine began to spin in n
plane parallel to the surface of the earth. Tha pecaline
mavement remdnded me of a plnbe which o vaudevilles
inggler sends spinning through the afr in such n
way that it eomes hack to his hand.

Onee agein the masterful askill of oor pllot zaved oa
hefora the airplane gpo! completely out of control

Immediately we began to pick op apeed  ontil e
had settled down to s gait of approximately efght
hundred and fifty miles per hoor, while flving at an
altitude af  over twenty thoosand feet. This valooity
with reduced by nearly one hundred milas per hooe
when, following Professer Banning's instructlons, we
drapped to the four thousand foot lowel,

Within a few minutes we had shot completely over
and beyond a large clty as quickly as an express train
daghes throupgh a tank sctilement,

“That wan Denver,” Barghlin ghouted.

"AMight na well turn here and herd back ta San
Diego,” Frofeasor Banning ordered.

golong to stesr in
with
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Eerghlin brought the plane around in a wide circle
and a fow scconds lnter e wepe over Donver agsin.
Ennning then velled these instructions:

“I want to try a little experimont. Let's just circle
over the city for m while Fly low anough so we can
gon the details of the buildings, That's finel”™ ‘Then
he commandad me, “Now for the four dimensional rud-
der.  Give her just encugh to steer her to the edge of
hypar-spee.”™

With the plane atill circling about the gity, I care-
fully manipulated the control. Thia time Berghlin was
rendy for the pkidding spin mnd in a Jjilfy had the
agirship wnder perfect control, Then n most prepos-
feronsa serfes of phenomena buret on our consgiousnoss.

aring our provious trial of the four dimensional
rudder, we had been flying over wninhkabited terrijory
and nt mn aktitude so pgreat that the earth was nearly
put of slght. TFor that reason we had notleed nothing
especially unusual sbout the appesrance of vialbla
ohjects, But in fyving over the metropolitnm city, we
had plenty of things to look at and an excellant ope-
portunity Lo piudy fonr dimensional perapective.

The ineides of all buildings wore visible to us. They
lonked like doll houses that are opem at the tops or
fromte, ao thet all the furniture and other objectz in-
micle the roome are plainly visible, The most peculiar
thing was that the roofs and the nearvest walls did not
look tranaparemt or totally absent as they should logl-
cally have beem In order to exposs the interiors to
our gaze.  On the contrary, they seemed fo be ps sclid
and sohatantinl as the rest of the bofldinge.

Another amezing thing was that we asemed to ba
abla te view the objects benonth us from all direc-
tiona at onee. For ingtance, I caught a flasting glimpsa
of n red-faced corpulent. human biped dressed in
his B.V.D.'a and manipulating his body into ridieulous
postures. I ewear that at one and the asma timae T
could sam the top of his head, the zoles of hiz feet, his
right and laeft sides, his chest and his back.

Withont intending to peep, we found oursclves wite
neasing some intimate and fonny scones as we whizzed
by haotela nnd apartment hooses.

“T'rm  afrald we sare compmitting & reprcheonsibla
soleciem by spying on the privacy of oor fellow hu-
mana in this way," Professor Banning wvelled,” aso let's
be on our war.

fAn soon as we were headed westward, 1t becamne in-
atantly npparent that the Tour dimensional rudder had
more than falfilled our expectations Although we
were just on the border line of hyper-space and wera
only partinlly outside the gravitational field of tha
earth, the affect of heving the globe spinning in tho
oppasite direction beneath ua became apparent,

Wo were mlso pnxious btoe try oub the external lubri-
cating syatem, so I rwiggped up m erude devics by
meins aof which we could from time to time wipe off
a clenr plnoe on o the oil coversd windowa,  Then we
tarned on the ofl glebuoles and at lest were shooting
through apace at what we thought was the maximum
limit of our specd.

From the time we laft Denver until wa landad &t
San Diego, we were in the air for approximately forty
minutes—which indicated the astounding #peed of
about 1,600 milea per hour.

Our trinl spin had proved the Spivit of Fouilh to be
a wondarful success. The only flaw we had been nble
to discover In the entire mechanism waz the elouding
of our windows by the oil-misk, and this was trivial.
All we had to do was to Install antomatie windshisld
wipers on each pane of glass and our mechanism was
rondy for its trip nround the world.
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CHAPTER VI
Pontius DBragg Buiis In

axternal lubrication system and the four dimen-

sicnal rudder were pll proctical and having set-
fafled himzalf that the Spirft of Youlk would do all that
he had expecled, Professor Banning consented 1o Turnish
the newspopers and mogozines with o description of
hizs Invention and his plans for clrcummnavigating the
grlabe in less than eightesn hours.

You probably recnll the Interest and excitoment that
were ptimulated when this astonfshing announcement
was firat made publie.  Perhaps it was only netoral
that most of the newspaper writers treated the stoery
&2 a joke, Soeme were even bold encugh to hint that
Praofes=or Banning’s brain had become slightly addled
threugh top much raticcination over tesseracts, hecnto-
nicosglahedragone and other four dimensional nonsensae.

It was gratifvinger to note, howover, that the nows-
popers of tho bettor class gave the matter serions com-
slderation and attention. Ewen the wellowest of the
publications that were inelined to ridieuwls ws made 0o
attempt to explnin the definite acconnt of what took
place on our trial trip, which was released in the form
of an official astaterment aigned by Professor Banning,
Colonel Berghlin and me. Of conrse thoy gnvn no pars
ticular weight fo my corroboration and many wera
inclined to discount Professor Banning®s assertions,
but te ninety-nine and forty one hundroths per cent
of the inhabitnnts of these United Biatea the word of
Berghlin wna as pood az the woerd of Georpe Waszh-
ington.

The econtroversy wee gt 1t zenith when Pontius
Broprg butted into the arpument.

Evaryhady has heard of IPontius Bragg==the most
colozaal bluff, four-flusher and egoist that over-tried
to et his name in the papare.

Erngg, you will remember, first came intn promi-
nenca saveral years ago when, after hoving Ted sm oex-
ploring party into central Aasla, be returned with the
ronaoneement that he and a single companion nomed
Story hnd sweceeded in sealingg the highest penlk of
Mounlt Fwvereat.

The waorld in gFeneral accepted his elaim withoot L[
tlon amd, for about n week, Bragg wns on the front
page of nearly every newspaper throughont the world,
Wherever e wanl he was the center of hero-worahip-
ping and adulatory mobs, He was féted and decorated
by the powernmentn] nnd scientific lerders of sevaral
greak nations.

It wias not unbil & eomMiktes of eminent scientists
appainted by the Waticnr]l Gecprephicnl Soclety, intar-
viewed Brapr and Story In a sincers effort to elicit
valunble contributiona o the world's knowledge, that
tha real truth trenspired. The utter inability of Brape
and Story to furnish a plausibla and conaistent ex-
planation of how they were able to survive the ter-
riflc blizznrds thot nre inecssantly rogping on tha slopea
of Mount Ewverezt, and how ther wera able to con-
serve ancugh phyveical energy to slroggle through the
extremely rarcfied atmosphere nt the tremendous glEi-
tade of 29002 foet, was thae flrst thing toe execlte thelr
muspiciom.

The committes, orgonized to glorify Braopp's supposed
achievement, ended by making & gruslling investigs-
tion, They unearthed some atartling information,
Story, the scole corroborator of Bragg's claim, turned
out to be a notorfons swindler, lar and ex-convick Ag
for Brogs, the committes became firmly convinead that
ha ‘had mot been whthin one hundred milea of Mount

H AYING demonsirated that the Beerner mn-l:m'.. tha
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Evercst, They issued n formal statement, denouncing
Bragg and Story as impeostera and branding  theiv
claim to have scaled bount Ewverest ns s gplgantic
heoax,

For pome time aftor that Bragpg disappenred from
public wiew, only to pop up agaln A wear or two later
ns the promotor of o guestionable gold mining schoma,
From these mining and stock aslling operations, Bragpe
iz repubed to hove cleaned up over o million dollars,
most of which came out of the pockets of pecpla who
could il afferd to lose their meager savinga.

The next affort which Bragg had made to grab the
spotlight had occurred just about the time wa staried
wark on tha Spirif of Touth. He had then announeed
his intention to fly In an airplane acrosa the Soeuth
Pole and Aukland to Capetown. He even went sa far
s to moke the journey to Auklond, taking with “ufe
& epecially bullt airplane and a crow consisting of threo
mechanics and two pilots.

After severn]l delnys mnd folse starts, he finally
hopped off, anly to return in & few hours with the
repart that bhe had run inle a terrific storm. ‘This
performanes was repented no less than four times,
until the public gebt so sick of Eragg, that practically
all of the nowspapers ignored him and esnzigned to the
svaste bagket the reams of poblivity, which were pre-
parcd and planted by Bragg'a paid pross ngonts.

Then Beapg returned to the United States snd swe=
epcded in getling a few newspapers Bo print Lhe an-
nouncement thnt he had peatponed his fight aeross the
Dauth Pole untll the following Ixll when he expected
wenther econditions weoeuld be more favorable.

Bragg's most recent opportunity to brenk into print
eame after Professor Banning released his startling an-
noancement regarding the Spirid of Xosfh and our
plans to circumnavigate the globe in lass thon pighteon

Ivpura.

¥ open letter, signed by Bragyg, was publishad
aimultaneously in severnl of the more sensational
newspapers thronghout the United States. Tt started
ont by nffirming that FProfessor Banning's theories
wora ridlcalous nnd anbsolotely impracticable.  In sup-
port of hia atatement, Eragg offerad o woger 510,000
agrinst an equeal amount to be posted by Banning that
ihe Spirit of Foutke woolld not suceeed in its inikial
trip in circumnavignting tha globe in less than cighteen
hourn,

Following the publication of this challenge, a flock
of reporters called on na Professor Banning made o
dignifiecd reply lo Bragg™a letter, He stated that he
did not mpprove of betting or any other form of
Fambling for  gain. But in order to justify his
faith in the Spirt of Yotk and to prevent Bragp
from gpetbting away with what looked ke on egrerionns
biuff, Professor Eonning mode the following coonter
proposal. :

Instend of F10000, Banning offered o post SE0,00
providing Bragg would put op s like sum. In chsa
the Spdvit of Foutk aucceaded in circumnavigating the
glabe in less than efghtess hoors, making one or
more stops on the wiy aroond, all of the $40,000
wag to be uwsed to endow & fellowehip, the income
from which would makes it possible for some young
man of onusunl promise to devobe his life €0 the sd-
vancoment of aviation. If the Seiedé ef Fowth did
nok el completely arcund the earth on its first at-
tempt or if the feat of circomnavigation was accom-
plishad in more than elghtesn hours, the 240,000
was to be devoted fo0 nny charitnble or oduentionzl
purpess which Brapg chose to nama.

Brogp's rejoinder was a typleal reflection of fhe
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mat's eharncter. © He econgentsd fo raising 1the ante
from 510,000 10 §20,000, but when it came Lo the clausg
rogarding “any charitnble or educational purpose,” he
Blated :

"1 balieva that both eduvention snd charity begin ot
home, The only chority I am Gnterested im {3 the
future welfare of Pontius Bragg and hiz immedinto
family. The only education I care anything about i3
the edwcalion of the Bragp alfspring.” By thia he
gould have reforred only to Pontiva Brage, Jr., his
only child, whe bhad already been expelled from two
Enstern colleges and had  acguired considersbls  no-
toriety through hia mad praonks in the night cluba
aof Mew York.

You can well imagine that this statement did not
miligate Bragg's unpopularity with the public and
ihe pross,

Much as he detested Brage's principlea and Bragpr's
attitude, Profossor Banning accopted hie final stipula-
tion. e inzisted, however, that the $20,000 be put
up in cagzh by ewh party and plaeed on eserow at a
bank in order to guarantee the fulillment of the
apresment,

This was done.

CHAPTER VII
Across the Pacific

HILE tha controversy waas geing on hetween

Measrs. Banning and Bragg, wo had been busily

engaged in grooming the Spirit of Fouik for
bnr_n:?na:ul flight. Mechanically there wero only a few
additions snd changes needed. The most essential
of theza was the Installation of the automatic win-
dow wipsrs plready mentioned,

Although the machine was caprble of carrying
enough Larsene to propel it 25000 miles, or oom-
pletely nround the earth, and although we had BRI
reasen to believe that we could casily circomnpavigate
ﬂ:lﬁ globe and return s cur home port without stop-
ping, Profezaor Banning wvery wisely decided wmaf to
make it A non-stop Aight.

“This is not to be a mere stunt;” it is to bo n
proctical  demonstration,” he atated. “Thera 13 mo
practical wvilue in dAying completely rround the world
and ending up at the astarting polnt without making
any stops on the wny. That's why we intend to
make at least ona stop—possilly Bwo or mare, The
firat will be st Shanghai. If we decide to alight a
eecand time, it will prolbably ba ab Paria'r

(hver a month provieus to our departure Professar
Eanning had arranged to hove s supply of Larseno
shipped to each of the two citiea Just mentioned, Al-
thongh thie wis not exactly necessary, it was done as
& rmshsure of precaulion, in order to make sure thot
we would have a large resarve of fuel to draw on if
neaded,

Sim i3 wanally the caes on long flights, cur store of
fuel constituted Lhe major portion of onr eargo, A
few mandwiches and throa large thermes bettles  fall
of hot maltad milk waa all the food we expected to
consume  during the journey. Wae alas had a five
gallen ke of frosh water and encugh concentrated,
liguid fond to last ws & moenth in case we should be
forced to land in some remofe place,

In addition to the regolation equiprment, the Spieft
of FYouth was provided with o specially  construcled
teleseops which had n enmera attachment. The tele-
seaps wrE operatad somewhal on the principle of a
pubmaring'a periscops, exeept thot when {n wae, it pro-
truded from the bottom of the airplane inatead of the
top. With this devige, it was possible to turn the ob-
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jeetive of the folestope in any direstion. It eonld
aven be extended mt right nngles, for cnoogh to one
aide to clear tha body of the plane and in this posi-
{ion afforded on unohscured view directly overhaead.

There was bult one opening to tha cabin and tho
doar had dooble walls Tike the rest of the body. Whes™
closed, it was ahsolotaly airv-tight. Sinee we expected
ito do most aof our ying at an altitnde of owver 30,000
foet in order to take ndvantage of the low resistance
of the moare rarefied ale, our equipment also included
a emall compressar, which I have referrad to pre-
vioualy. 'Thia operated aubomatically, drawing ale from
outside and comprezalng it until it was just Lhe right
density for eomfertable breathing,. For usa in casc
of emergencies, on adeguobe supply of oxXygen was
provided. We alao ware supplicd with a chemical
apparatios for abascrbing carbon dioxide from the air
after we hod breathed it

After nll these devices and supplies had been care-
fully inapected and checked over, the Spirid of Toull
wis wheeled ouwt on the runway and we weore rendy
to gtort. It was in the middie of June—r=tha fifteanth
to he expct—close enough to the sommer solstice to
pasure us of having the maximum amount of daylight
for our trip. For certain ressons, Professor Banning
had set the hour of 12 noon as the starting time.

At ahout ning in the morning we started getting
the Spirit of Youth rendy for the pgreat adventure.
The tanka were filled with fuel and = plentiful supply
of ofl—both for internal and external Jubricetione——mwas
put into the storage comporiment.

Evervithing was carefully inspected by all three of
ua, and each of na was also hald Individoally responsible
for o complete and painstaking ehecking of all detnila,
which came within sur own partiealar jurisdiction.
For inatanee, Berghlin wenkt over avary cap, lever and
balt of tha motor mnd the conitrel mechaniam; Pros
fessor Banning saw to it that the equipment of inaten-
ments, pecensdaries and supplies wrs complets, and I
inspected, with meticulous care, the fonr dimensional
rudder and everything connected with it

Thia work waa all completed by ten forty-five and
we had an hour and a guarter of idlenssa befors the
time set for onr tnke-off. That brief period of wait-
ing scemed like months, It was the hardest, most
nerve racking part of the entire adventure.

At last the zero hour arrived!

Though we had dong all we could to keep the exach
date of sur departure a secret, the news had leaksd
out and there was a goadly eoterie of newspnper men,
photographers and motion pickure camera men—as wall
g poveral hundred other spectators present to &ee s
off.

ROFE2200 BANNIMNG mnd BEerghlin stepped into
P tha enbin as nonshalantly as if they were going
on & short jaont to Los Angeles. As for me, T made
nn benes over the fact that I was both seared and
norvons, I felt a great denl na T did the flest time I
ever dove from o spring board twenty-five feet nbova
the water, T hated to take the jump, and at the asme
time I didn't want the pecple who were wakching me
to pea me hesitate too long.

And a0, with a sinking heart and with shimmying
kneea, I eerambled through the nnrrow opening nnd
Eerghlin clamped the sir proof door shut.

A moment later we heard the barrage of the motor
snd we were darting dewm the runway.  With hia
consummate skill, our pilot maneuvered the heavily
laden machine off the ground and headed her nose
wostward.,  For scvers]l minutes we climbaed uapward
untll wa hnd reached an altltude of several thoosand
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fect. Professor Bannihg then turned on both the oxe
tornal  labricating svstem and the mechaniam  for
keeping the air inside the cabln at a comfaortahla
breathing prossora,

Then Professer Banning signnlled for me to defleck
the fonr dimenslenal rudder. 1 greadoally tormed the
wheel until we felt the peculiar skidding motion which
told ua that we wers being steered into hyper-spaca,
Harghlin goon had the alrplane under perfect control
and we all settled down for n monctonons, steady
grind,

At ghout one forty-five, Banning seribbled o note
and hald it up whera hoth the pilot and I could rend:
e pught ta be pretty cloge to the Hawalian Islanda
now,'" :

Sure enough, o few momenta Inter, nfter we had
descended to an altitude of abont 2000 feet, we wern
abla to make out the distinetive outlines of Lthe izland
of Hawali, with two small specks which we knew to
e Wil and Maul Iving to the west of if.

Tn n fow minutes we had left the “Paradize of
the Paelfie” for in the rear and were flving high abovs
the wvast expanse of acean, Ewerything went smoothly
and that port of the journey was waneventful,

Shortly after five a'clock, we again dropped down to
the lower levels and nll three of os kept a ahorp loak-
out for land.

It wna Berghlin's keen wision which fieet caught the
ditn ontlines of the Chinesa coast. I don"t belisvae
nny member of Christopher Columbus® crew was mare
dalighted ta see [and than I was,

Beorghlin  justified his reputation as a genius for
lecating his objectives by finding Shanghai and mak-
ing o perfect landing on mn airport which he had
naver soen befora.

An nnwieldly mob of hysterical pesple had eollectad
on the field and the polica were powerless to keep them
in check.

With only one-third of oor journey completed and
with nane too much time Ioefk in which to finish the
trip aceording to gchedubs, we wore hardly in the mood
for hero woership. Bul, desplte oor protests  and
deaperata struggles, the erowd dragged ws out of the
calin and carrled wa sbout the field, whilg the air
wana made hideous by the raoeous honking of aoto
hoarns and the shrieking: of hibkan volces.

Er the tima wa had personded gur well meaning, bot
none the less troublegoma admivers to permit ua to
retorn to the Spieit of Youth and to pet it refuelad
and into the sir again, we had lost over an hour oot
of our precfons eighteen,

CHHAPTER VIII
Far Inmto Hyper-Space

HEX e finally found ourselves onca more off
Ugﬂ the pronnd we all threa heaved aigha of relief.

It =wvas then that Professor Banning d4id an
astomishing thing. e seribbled o note ond honded it
to Berghlin, Looking over his ghoolder, T raad, “Head
due east.'”

I codld hardly belisve my eyes nand Borghlin sapmed
equally puzzled. At firat T thought that the exeltement
at Shanghai had brought on a brain storm, bob he
hordly looked or neted like mn insane poraon.  Anticis
pating our objectioma, ha hastily wwrota the following:
“Plagzs do as I ask, I'll explain later't

That was cnoupgh foar Berghline, While he wra hring-
ing the plana sabout, Professor Banning was busily
enpaged In seribbling another note, Thia he handed
te me Ik said, *Tuarn the FLDUIE. until I signal yoo
to stop.”
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With infinite care I slowly tourned the wheel. At
about five degrees there was the uwsual skidding sensd-
tion. I atopped, but Professor Banning meticned for
ma to continue turning it in the same direction. I
obeged, When the dial pointed to twenty-seven degrees,
the plane gave 8 terrific lurch, and tha FProfessor sig-
nalled: “Stopl”

With another note, Bannisg then directed the pilob
to mrke & wide ssmi-eirele which would graduoally
bring the airplune around until it pointed weet again.
This maneaver completed, the Professeor scribbled @@
hia promised explanation. Tt read like thie:

“Tn make up for the time we've lost, we must do
something to incrense our epeed. I flgured out o way
ta do this. When wo were traveling from west o
eazt nt the rate of B00 miles por hoor we alse Wera
riding along -with the carth’s atmosphers which ias
maving from west to oast at the rate of approximately
1,000 miles per hour. ({(For convenience I am uaing
ouly round numbers.) This made eur total, sbsclote
ppeed about 1,800 miles per hour.

Ry steering with the F.D.R, for a eonaiderable
digtance into hyper-apace, we have bean nble to dies
tach ourselves rbmost eotirely from the gravitastional
ntrpetion of the esarth—rhile still maintaining <ur
gpeed of 1,800 miles per hour,

“Mow that we are beaded east again, the surfnco
of the earth {2 moving benepth uws in tha opposite
direction with a apeed of 1,000 miles per hour, whila
we pught still to be making nearly 1,800 miles per
hour. Supposs woe assome that in making the torm
and getting headed wast again we losE some of our
velocity—any 300 miles per hour. We would still have
laft a rate of 1500 miles per hour, which added {o
the speed of the earth’s rotation would make onr
weloeity with respect to any point on the corth's surcs
face, appreoximaotely 2600 miles per hoor'”

1 shook oy head to indicate that I did not eompre-
hend fully. Professor Banning smplified his explana-
tiom na followa:

“Liet's go hack to the analegy of the airplane on
the deck of the Imaginary stenmship 100 miles long
and traveling ot a speed of 100 miles per hoor. I
the plane taxies towonrd the bow ab the rata of 100
miles per hour and then fliea off, its initial veloaity wwill
b 200 milea per hour,

“PWow, suppose it makes s halrpin turn so that it
moves in the oppeaite dircction from that in which
tha ship is eailing. If it is able to maintain its origi-
nal rata of 200 miles per hour, ta wvelocity with re-
gpect to any point on the boat will be 300 miles per
hour, enabling it 1o travel thae 100 miles from stem
to ghern in one-third of an hour or twenty minutes,

“In actoality, of codrse, it would quoickly lose its
griginal epeod, dus to the resistance of the air.

"TIp here, however, the atmoaphere 13 very rarafied
and alss becanse of our special devices for redneing
both friction and gravitationnl stieaction, oor
ghonld be wery slight. If it were posaible to redoces
thiz Iosas to zers, here's how our present spead swould
work out:

"Speed due to motor. . 24 M.PH. {Approx.)

Extrn nmount duns ta
earth’'s rotation... 1,000 M.P.IL {Approx.)

Totnl sapred during
brlef period -while
wir were traveling
from west to cast

Spead  of earth'a rao-
tation, which ainca
wa ore now travel-

1,500 M.P.IL. {Approx)

loms

=]

13

ing from ocast B
wast, 18 in the op-
posite  direction. ..

Totn]l speed with re=
apect to any por-
Lion «of the earth
below us,........ ZE00M.P.H. {Approx.)

“Ag [ Indicated before, I do not think v are acto-
ally traveling guite that fast, since we must have loat
some velocity while we were making our right-nboot-
face maneuver, but I wouldn't ba surprised if wa are
traveling at the rate of at least 2,500 miles per hour
right now,"™

1,000 M.P.H. (Approx.)

WE had no way lo meisurs our speed ainea oune
apecinlly designed speedometer could regizber no
higher than 2,000 miles psr hoar, To estimnbe our
velagity from the movement of objects baneath us was
rlan impossible, due to o lorpe clowd bank which com-
plataly hid the earth from view.

One thing that waa quite noticeable, howeeer, wan
the rapid acceleration of the motor. It began racing
at an aslarming ‘speed, Rnd it hnd to be thratéled
down. Finally the flow of fusl was redoced to the
amaunt required for idling while on the ground. Seill
the propefler whirred faster and faster. YWhen ik
aounded sma if the motor would fly npart, the power
was biarned off  complataly,

Just then we reached the edpe of the elounda and I
wag able to accure an unobscured view downward.

What I saw made my eyves bolge and brooght to my
sealp that tingling, prickly fesling that w=e alwara as-
apciate with intens=e mnd sudden fear.

Instead of & wide stretch of enrth, which from an
nirplane ordinarily  looks either flat or else concave
like the inside of o snucer, the sarth beneath s waa
a wall definad brll. To be sure it was an cnormoosly
Iarge ball which completely filled the space beneath us,
but it was rapidly becoming smaller befora oor yery
o |

I must have uttered somae fearful ery, for both
Berghlin and Banning looked at me with startled cons
cern, 1 tricd to say something, bot the worda caught
in my throat and nothing bot an incoherent gurgle is.
sued from my numb lpe. T finelly pointed through
tha window and, following my gesture, they looked
dowmward,

I gaw & look of amazement ceme to Derghlin®m Tea-
tures and his lipe formed an exclamation which must
have been:

“My God! What's happeoed 2*°

Only Profegzer Banning presceved his wsusl erlm
aquanimity. He even had the nerve to emilal

Eerghlin frantically manipulated the conlbrols in oan
atbempl 1o eoast to 4 lower altitude but all hin cfforts
worn froitless.  Instead of descending, we seamed to ba
falling rapidly awey from the earth.

My own attempta to Feverse the dircetion of oor
machineg by working the four dimensicnal rudder were
equally futila,

With the motor shot off, we could now conTerss
cnuily without shouting or resarting to noten. FProfes-
gor Banning wns the first to speak calmly:

T wwas afeald this might happen: Baot don't worry.
I have prepared for 1"

Y"Prepared for what? Afrald what might heappen?™
1 pmeped,

I knew the answer bafora he grve it

"Don't you see what we've done? Thae four dimen-
glonal rodder kept steering 0s further and further
into byper-space until we hove been projectsd CLEAR
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BEYOND THE GRAVITATIONAL FIELD OF THE
EARTHE Tho Spirid of Touth is now like a meteor

or amall comet. WE ARE FLYING THROUGH
CPACE ARROLUTELY INDEPENDENT OF ANY
DIRECT COMMNECTION WITH THE EARTH O

ANY OTHER EODYI

CHAPTTER IX
Banning Makes An Astounding Proposal

(44 ¢ you meonn to say that we bhave risen to such
D a high altitude, or have golten 2o far into
hypor=spiice a5 wou enll it, that the corth no

longer exerts any attraction for uz?"  Barghlin ashked
Professor Banning.

1 woke with a start, 15 Aod =yecdl Ooeatfag |8 mid-alr snd

bumplag agaiost the elling of the cabin,. Ths Profamor
graspad my leg aod pulled me bagk to the Toor.

AMAZING STORIES OQOUARTERLY

“Mot at mll,” wnas the inswer. That would e im-

pagaible, no matter how far away we po, You've studied
and you will

phyaics, of rcourse, recall the law of

g]'f:l.t'itatinn. which may be expresaed scmething like
thie :

Ewery body in the universse attracts eversy
ather ody with a force that voriems directly
as the product of their massea and Inversely
ag the square of the distanee bebween thern”

“Thot means exactly what It saya.. It means that
tha Spirit of Youih—or for that matter even Lhis tiny
match which I now hoeld in my hoand—is being at-
tracted in some mensore by the sun, by the earth and
4all the other planets from Mercory to Meptunes, and by
every other abject in the oniverse, including the small-
o5t astercids and the remotest stara,

“The force with which wa are being atiracted by anwy
individual body depends on Bwo things, ifts mass and
ite distance awey from uws. When wae were flying
within a mile or twe of the earth, ite pravitational
attroction for us was, of course, infinitely greater than
that of any othar body in the omdverse, This wna
due partly to the enormoos masa of the earth, bot
principally to our closeness to it

“Tf the maszs of the carth were doubled, the weight
of every ohject on the aarth or cless to it would bo
doubled. That ia providing the weighing s done with
a spring boloacd. You can readily eees that if things
are walghed with scales dopending on balaneing stands
ards of known wefght, a change in the mszs of the
oarth would have no effect an the welpht registersd,
gince tha standard weights themselves would be al-
tered fn exsetly the same propertion as the objecta
wiighed,

“Tot me eall vour apecial alttention to tha fact
that the distance between twoe objects has a el
greater effect on the ameount of the gravitational farce
than their joint massss. If this dietance {8 doubled,
the sattractive force becomes one-fourth as  great: if
it ia trebled, the attraction is only oneninth os great;
and if the distance i3 multiplied one thoossnd times,
the grovitntional foroce is diminished to ona one-
millionth of ita origpinal magnitude. That 15 what
we menn when we aay the force varies invcrsely as
the 2quare of the distance.

"“Fou ean essily seg, therefore, that swe don't need
ta gel s very far away from fhe earth, before ita at-
traction for us becomes sxtremely small.  And since
aut hera there is practically nothing else to offer any
resistance to our Progress o to reduce our speed, our
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tendeney will be to keep on moving with uniform
velacity in o straight line until some other lorge body
gote closa emough to oa to dellect vs awny from our
conpse."”

It took soveral minotes before the full signiGeanes
of these stortling statements registered elearvly on my
brain. When they fOnally did sink in, I wns surprised
to find that I could take the sheck quite calmly. A
person would reasonably be expected to set o bit ex-
cited when he was teld that he wes flving through
interatellar space with no particular coures or desting-
ticn. It didn'®t take me long, however, to concluda
thnt there wasn't much we could do under the cie-
cumatances and hence we might na well make the
bBesk of ik

Berghlin mlso wna as calm as well woater and
mpaally eeol, Thal was natural cnough in 1.r_|4:1:.1-i of the
many chanees he had taken in the past which had
undsubtedly steeled bim to look danger in the eve with-
aut flinching.

Of the threes of us, the Profossor was the mosk
excited, Mot that he showed sny indication of fenr
or regret. On the contrary, he secmed to bo elnted
to the point of exultation.

“Juat think of it, boys!™ he exelaimed. © *We are
the first human beings who have ever traveled kavand
the earth's ntmospherlc envelope! What r wonderful
contribotion we are making to science!™

“A lot of pood our contribution to seience will do
with ud doomed to go crashing threugh spnce until
we hit something or run out of the things we need
to keep us alive, I oried bitterly, “We'll acon be
elowly starving toe death if we don't smother first, or
freeze or burn up or moef some other horrible fnte—s
and then whot goed will our contribution to sclence
b 7"

“Don't be 88 pessimistle, my voung friend,” wns
the Profoesszor's mild reproaf. *“Who snid we ore golng
to smother, or starve or freeze? Mot if I can help
it. As T told yono a moment ago, T foresaw that this
might happen and I have tried to make adequate pro-
viefon for every cventnality.'

"Da you mean to say that sou doliberntely planned
to hawe us shot off into spnes like thie on a—on p—
{T hesitated for a suitoble phrass) on a wild comeat's
chage '

Though he must have known that I waa tragically
perions, the Professor choekled, “T didn't exnetly plan
it, but the possibility that it might happen did enter
Eltﬂ- my caledlations when I designed the Spisil of

T

"Then why fn Sam IHI didn™t vou t=ll me all this
befara I conagented to go mlong on this fonl cxpadition ™

It was then for the first time that Rerghlin inters
posed a remark, He merely said qoietly, “What's the
use of nll this argument? We're in ik naw, so let's
soe it through like men”

THﬂT wad all I necded to put me straight ngnin.
“You're right, and T ought to be kicked™ I
admitted,
and I apalogize.
the best of me™

“That's all right. my bey. Glad yoo got it oot of
your s¥stem. And now, T youw'll just trost me as
¥ou used to, T feal sure that we’ll corme oat of this
unharmad.™

That “trust me rs you oged to™ made me Tesl like
a pimple on a mierebe’s proboscis—If a microbe
has such & thing az a proboseiz, Like the baoy who
was caught in the melon patch, I had nothing to aay.

Berpghlin picked wp the eonversation.

Then turning to the Professor, “I'm sorey
Guasa my Beandinavinn temper gob
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"De you mean, Professor, that you actually think
there 18 a chance for us to get back to earth again
without being manihilated 3

“Just as good & chanee as you had of reaching
Paris when you wers flying nlone through the Atlane
tic fogs, But it seems fo be getting n bit stuflfy in
here, I'Il turn on the air purificr,” Heo pressed n but-
ton and p small machine at the rear of the cahbin
begnn to give off a whirelng asound,

“This is o new invention I haven't told you anhount

before. Tt was designed for uee on submarines, but
will serve our purpose equally well.  Mechanfeally, ik
is 3 slmple as o vecunm eleaner, Naothing but a small
moter and m fam, operated from storage batferics. Tt
keepa the alr inside the eabin in constant ojreuli-
tivn. The [mportant principle of the deves f2 a cheme-
feal one. It absorbs the surplus carbon dioxide and
other waste matter which we put fate the nir when
we breathe, An automnatic apparatus slso keeps sup-
Plying just the right guantity of ndditional sxyvgen to
compensate for what i@ wsed op, Tt will take eare of
onr brenthing needs for nt lesst Lwe manths—swrhich
is considerably lenger than I expect o usa ft.  We
n]1;;n .E:.nve plenty of feod abeard, 5o don't worry about
that.
" "But how are we going to keep from freezing to
aeath 7™ was my guery, “According o gur phyaica text
books, the temperature of interstellnr space is nhso-
lute zers, which, sz I remember, {8 the same as minus
273 degrees on the Centigrade zcale or nbout 459 de-
grees below zers on the Parenheit scnle. What abaut
that?®™

“Nothing to worry about, Whether or not the writer
of your physics text beok i3 correct in his sganmption
is ane thing we shall probably find out, Undoubtedly
it iz true that space itself is not heated by the rava
of sunlight which pass through §t. But when these
aame rays Imploge on o eolld object, =och 8s the
earth or the surface of this airplane, we know that
Eha:.r are gapable of preducing immonas gquantitics of

eat.

"Bear in mind that cut here we have ng atmospheres,
no fog, no clouds and no night time to redoce or tone
down the strength of the sun's raja. As long s we
are In the open, it will always be day time on the
gide of the machine nearest the sun and nipht time
o the shaded side. And since tho rava must hit st
least part of onr surface at right sngles, T oxpect &
climate to ba more like that of the Sakara Dosert than
that of the Arclie rerions,

“Instead of being in danger of froezing, I think, if
anything, we'll find it wscomfortably hot. Howower,
I'm relying onm the insulating materinl betwesn  Ule
walls, combined with the neutralizing effect of the

shaded portion of the plane, which ought €3 nhzorkh—

enough heat from the sunny side te keep us comfort-
able, And If the worst comezs to the warst, we have
both an electric hentor and a refrigerating plant
aboard, o we're prepared for anything that is Tilkely

ta happen. Ia there anything else that's worrving
ou T
“¥ea, What about the cosmic ray? I've read that,

even after ponatrating severnl miles of the enrth’a
atmosphers it 13 sirong enoongh to affect the Indicator
af nn electroscope several hundred foat helow the sore
foce of a Iake. Isn't It likely to have some injurioua
effect ecither on ma or on our machinery na =oon as
we get completely outside tho earth’s atmospherie pro-
tection 1™ 3

“If anything like that was golnp to happen, it
would have been all ever before this. And T don't for
a minute doubt that serious consequences might have

b

-
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taken ploee if I hadnt thought of that, too, and
gunrded against it

o] don't knew whether you notleed it or not, but
the material which we used for filling the space be-
pween the two walls of our nirplane iz & vitreous,
jelly-like subsiance known a8 Coesmeiie. IE iz not
enly & remnarkable insulator against heat; it is also
an insulator against Lhe cosmic ray.  Experiments
hava proved that one inch of Cogmotite offers ag much
resiatance to the passage of cosmic raya @8 cight miles
of atmeaphera ot normal bearometer pressure,  The
thickness of the insulation inside our hollow walla is
enough to give ua approxicoately the same protection
as i4 afforded by the earth’s atmosphere.  Fortunately
this insulaling meterial is transparent to ordinary
sunlight, so I have beon able to uze it between the
donhle windows as well' L

“Ope more question, if you don't mind” T asid.
“Hopw are we going to get back to earth? Even 1f wa
conld moke our moebor run slowly encugh to operate
the propeller without racking it to picces, it wouldn't
do any good becanas the propeller can't move the plane
pxcent by cresting & current of air in the copposite
direction, and sinee thers {2 no nir wp hers, the pro-
peller bag nothing to tnke hold of.

UThat’s gquile correct.  And here iz whera onr rockel
tubos come in.  Remember, whan you and I were diss
ecuseing this part of the design before we started
building 1he Spirit of Youth, I teld you that I in-
strlled the rocket tabes as 5 safety precaution in ense
of emergency? Well, the emerpgency is here, and wo
are prepared to mest iR

*T'll have to hand it to you, Professar,” I enlogized.
¥on sura theapht of everything, didn't wou?™

“I hope o, I've tried my best te anticipate and
provide for anything that might happen. I may have
gvorlooked something, but I iroat that I haven't.™

“When you tackle n job like this, yoo don't usually
everlosk annyvthing—eo I pucas we are safe™

“I'm glad to hear yeu axy that. Thauk yon wory
much."

“That's all right.
dai"

wYes thera is. I want you and Charley to help ma
maks s very momentous decision. Zhall we turn back
ta the earth right now or shall weo go oni®

"Zo on?’ I gasped, “What In the univerze do
you mezn?’

“just this: We already have n good start on a
trip that maoy develop into the greatest adventura
that nny human beings have ever undertaken outaidae
of a hook of imaginetive and scosational fletion,”™

Yo MAATY s s e

#a trip around the moom and back to the earth '

i Mow, is thera anything I can

CITAPTER X
Weo Try the Rocket Tubes

" OU mean vou think it will really be poasibla
i for uwe to land on the moom?™ I asked IMeo-
fessor Banning.

] didn't say anything about landirg on the moon,
While I believe it eould be dons, I wnsn't thinking
of nttempling thet on thiz trip. My suggeetion is that
wie iy within a thopssnd feet o 80 of the moon, Taka
a hairpin turn around it and return to the =arth
withont stopping, In thia way we eonld make closa
ohasrvations and perhaps get some goeod, closs-up pho-
topraphe of the moon'a surface.

“Am you know, the moon rotates in such a way that
it always turns the same face towsard the carth. For
that resson, mothing whetever iz known msbouk tha

AMAZING STORIES QUARTERLY

oppasite side of the moon. I propose to find out whet
this hidden fnoe of the moeon locks lhke."

What good will that do?" T asked.

“Ma practical goed, perhapsa, sny more than the
expeditions of Amundsen and Byrd and Wilkins across
the polpr regions had any proctical value. Buot I
think that they were justified because they added to
tha store of homan knowledge. Just think what it
will mesn to contribute a mew page to the world's
book of knowledge! Isn't that worth striving for?
Isn't it worth taking risks for?'"

9Tf won want my honest opinfon,” I grumbled. “I'm
for hittlnp it back to good old mother enrth whila
the hitting Iz gopd

When 1 saw the pained lock of disnppointment on
Professnr Banninga face it made me feel ashamed.

He  appenled fo Berghlin: *What do yoo  =ay,
Chorlic?™

“It looks o me to be worth teving., If you think
there 18 & geed chance for ws o make it te the moon
and to get safely brek to earth, I'm for going on.”

I know thers was no use holding out any longer
after that, sa I said, “Tf both of you fesl that way
about it, far be it from me to throw sand in the gear
box, 2o leta make 1t unonimous ™

“Thanls, boye 1™ aafd the Professor, as he graaped
my hand warmly with one hand and patled Berghlin
on the shoolder with the olher.

During the time wa were holding this conference,
the Spirit of Youll was hortling through space with-
put a guiding hand. Our pilet, to be sure, had stuck
to the jor stick, but he might just as well bave laft
the maching cotirely te its own deviees, for the eon-
trols no longer exerted the slightest influence in our
COUTSE

From the moment he had found it necessary to shut
aff the motor, he had given practically no attention to
nevigating or controlling the plane’s flight.  Now, he
turned his attention to this important matber.

“What T'd like to know i how we are going fo
navigate now that none of the controls will work,” ho
remarked. “And if we do auceped in figuring out some
way to steer, how are we going to know whnt direc-
tion we are supposed to gol?™ 3 5

“0bapring 18 eraily accomplished by means of our
rocket tobes,t the Profesaoe responded. “Thry roason
why wyour moetor races and your controls won't woark
is that there iz virtwally no sir or other fluid ownt
hore on which your propeller or your rudders con take
hold. For the same reason, ihere is practically no
poplatonce being offered to our progress, soe Wa o
sheeling merrily along ab abont the sarme speed W
wore solng when we shut off the mofor. This ia in
accordance with Newton's law of motion:

*A body in motion tends to continue moving
with uniferm welocity in a ateaight line, un-
leas acted on by scme external force.’

sInder the circumstances, the only way wa can
change cither the speed or direction of oor flight ia
to apply Newten's third law of meticn, which is:

"For every netion thera is an equal reaction
exepted in the opposite direction.

Wg prodoce the requisite resction, all we nead Lo
do is project something oot of the plane through one
of our rocket tubes.  This may either be a asingle
shot like a bullst from a gun or A gleady stream of
spnrks or buorning gases like the tail of a rocket.
Lile the kick of a gun, thia produces a reaction which
will push the plane in the opposife directioh.

"2inee thers are ten tubes—all capable of being
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pointed in  different direclionz—we can easlly  steer
townrd nny given point, merely by torning one or
migre of the tubes in the divection opposite from that
in which we desire to go, and shooting & charge of
axplosive gas through the tubes.

“But how shall we know whether to stesr
goulh, eapt or westT" Berghlin asked.

“Wy dear bow, there are no such words as north or
pat—ar pven up or down in the universe. Ewven on
aarth, thess torms are wery ambiguous.  Tor example,
when Amuondsen flew acress the north pela in the
Morge, he traveled due norkh until be passed over the
Fola: thon he immedintely begnn to trowvel soubhwiord,
or in exactly the cppozite divectlon, slthouwgh he didn't
change his course & particle and continued to mave
in tha same direction he woas going when hg was
headed north, ]

“Likewise, when an aviator flles around the esrth
from east Lo owesk his direetion, while he i iflving
over Chinn is exoetly opposite to what it is when he
ia over Pennsylvnnin, and et in both cases he is
traveling toward the west.

“The terma ap and down
thoey wmeally mean is 'mwny from the center of the
earth’ and ‘teward the conter of the earth.” At twelve
o'cloclk, noon, the stesple of a church pointe In exactly
the apposite direction from what it does ot 12 o'elock
midnight, At six o'clock it points nt right anglea to
the original dirvection, yet we spy the ateapla alwaya
pointe ‘up.t :

MWhen you get awpy from the earth, sueh terns as
up or down, north or sooth, enst or west, hove nbso=
lutely no signifleance,  That s, unless we adopt some
ayratemy of definition and arbitrarily asslgn meanings
to them. TFor instance, we con draw an imaginary
ling frem the Morth Biar to the center of the sun
and continue it fer an indefinite distance bevond the
pur. - This we ean eall cur Morth and Ssuth Line.
Through the center of the sun, we con then prss &
plang of unlimited aren meeting the Morth and South
Line at rilght angles. Some promiment star  which
happens to fall within this plane moy now be selecbed
nnd namad the “Erat Star,” A lHne dravn from this
star through and beyond the center of the sun will
ive us our Haesk and West Line. If we wish fo in-
clude hyper-space in our chart, it will bes necessary
to draw & feourth line through the center of the sun
at right angles to each of the other thres lines. This
lime will extend into the fourth dimensicn. To it we
can give mny name we wish—az for instance the ‘In
and Qut Line!*

“With these four co-ordinntes wa can pnsily locate,
with deflinile exaclness, any chject In the Sclar Hys-
tom, or for that matber in the entire nniverse, A& eom-
plete geienes of navigntion for space flyers could be
bailt up, vaing this conception ns a basis."”

wand do we hnve to figure all this out in order to
find our war to the moon nnd back?" asked Berghlin.

‘0% mo, indesd. Our problem s quite simple—as
wimple, in fact, s it would be for & pilot to ateer a
struisht couras toward r brillinntly wizible lighthouse.

e beacon light ie the moon  it=elf, which will
alwaye be conspicuonsly present in the heavena,  All
wao have fo do is fly streight toward it.  When we get
Talrly close, we'll have to do a Hlitle navigating to
gteer around the moon and to escape from itz gravita-
tispal eluteh, After“that it will be plain sailing, with
the great ball of the earth as onr goal™

“Tan't it nboot time we got our bearinga and aet
pur couree?'® Berghlin sopirested.

1 think you'll find we are traveling in approxis

narkh,

are alsa inexact,  "What
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mately the right direction right now,' the Professor
azaured him.
Our pilot lopked throuzrh the frong
gnid, "I can't ges the moon st all"
“Come here and take a look through this window,'
miaid lhe Professor.

windaow mnd

OTH Berghlin and I looked in the direclion indi=
cated and thers, sure encuagh, was the moon-—bok
such m moon s homnn eyes had never before seen,
It lpoked ae bg a2 a medlcine ball, Half of it was
illnminated with a daz=ling brillinney  that almost
rivilled that of the sun. The outlines of the other
helf, though dark, could be very plainly distinguished.
“But it's behind us and to the storbonrd side of
us instend of streight shead!™ cried Barghlin, *““Wa
"",’,“t ba flring saway from the moon instead of toward
it

“If we were moving in the direction thet cur nese is
pointing thnt woold be true; bhut T think, if you watch
the moon for a while, vou will see that il iz pradually
gprowing larger, indicating that we are traveling towned
it, even though our mochine itself is moving backwared
nnd sidewaya,

“Bince there i3 no atmesplerie pressure or other
resiatance up kers, it really doesn’® motter how ouar
machine is headed so long ns the whole pline itaslf
travels im the rvight direstion.

“To meka sure, I'll take an cbgarvation. All I neesd
to do i3 to point our telescope ftoward the center of
the maon, take o reading of the seals and then point
it toward the center of the earth. If we are lraveling
in a stralght line between the earth and the moon,
the angle between these two lines of direction will bea
exiactly one hundred and oighty degrees’

He mijusted the telescops and, peinting it firet at
the maon and then at the earth, took a reading of
tha scala,

“Hm! One hundred and seventy-theess depress and
Torty-two minutes, Wa are aix degrese and eighicen
minutes off gur couras, Let's see if wo can correct
thia, And whils we are aboot it, wafll alaos try: to
turn the nose of ogr plane toward the rmoon.”

He jolted some Opdres on & eerap of paper, figured
rapidly for n fow seconds, and then snid, “Seaven unita
in number threa and sixteen in number eipht ought to
da the trick. Then the Professor mmads some adjast-
maonts on m special koyboard, which opernted the me-
chanism of the rocket tubes and we heard a hissing
sound exactly like that of two big sky-rockets heing
fired off at onee. We felt m slight jar, which wea
followed by & change in the direction of the airplans,
In a moment il had swung areund until the moon was
visible through the front windows, r few degrees
to the part side of our normal line of fight.

“That isn't perfect, but I think [t will be closc
enough for now. My mechanism for contralling  the
recket fobes is very erude and imperfect, When T pet
time, T expect to werk it ont in such & way that the
rogkets  can be operalted autematieally by means of
the joy stick=—just like ordinary flying. For tha time
being, bowewver, oor present method will serve the
urpoge, I think."*

“Can™t we use the rocket tubesn to
speed ' inquired Eorghlin,

"Certainly.  But I don’t think we had better wasbe
any of our fuel now, We are speeding nlomg nt a
pretty satisfactory galt as it i and wa may nesd all
the power we can develop to get uws arcund the moon
and back to earth ngpain, 0 I bBelieve we bad better
CONEErVe O0F resonrced.'”

inorgrsg  OUur
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“How Tong do you think it will take us to complets

the teip?* (This was my qguestion.)

wrhaks hard to say. Sinee we have no way to
messure our veloclty with any degres of accurncy,
well have to eatimate {t, My pguess fg that we are
traveling about 1600 miles per hour. 1 obtain this
figure by adding the appreximate specd which our

fobor was developing, or about 800 milea per hour, o
the welocity of the earth’s rotmtion, which In rond
nombers 18 1,000 miles per hour, and then making &
renaonnble dedustion for loss of motion while prasing
through the upper, more rarcfied strata of the earth’s
obmas prliete,

4 The diglanee from the carth Lo the meon is 233,851
miles. If we maintaln o oniform speed of 1,600 miles
per hour, it will take uwe about sixbr-thres daye to I'B:I.L.E!h
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Simultaneously, we all looked at our wrist wotchea,
#hline sayva aeven Torty-eipht,” Beorghlin annoouinosd,
rz ho held his wabeh up o his ear. “That ecnn't be
right. Must have stopped just after swe left Shanghal.™
“My watch ia alse stopped,” the professor declared.
hine too,” 1 chimied is.

The chronometer on the dashboard alao was stopped,
with the handa peinting to seven forty-cight. We all
trind to et our time pleces gelng agrin, bot neither
of them could be mode to work

“It muat have hogn the jolt when we took that sods-
den dive inte hyper-space just after leaving Shanghel
that put oor chronometsr and watchea out of cone-
miselon,” Professor Banning explained. “That's too
bad. Mow we have no merns whatever for maossur-
ing time. We can't cven count tha daya that paag,

The machine verrsdl b ams aida until we wore fl¥ing in

& dliveuifam parallal to the surlédd of the mesn inztead

o pointimg difecily toward Eb.

the moon and ancther sixty-threes to et back, making
a total of over four mentha for the round trip.™

UPhew 1™ I ejactlateds

“But,” continued the Professor. I don't axpect b
consume anywhers near that amount of time. There
ara two ways in which we can aceelerate our apesd.
One 13 by making use of the gravitational nttraction,
firnt of the moon and them of the earth., And, as a
Inst recourse, we can abwaya boost our veloelty hor
means of the rocket tubed, With thesa nids, we ouwght
tn be able to mnke the complels journey and be back
on carth inside of thirty doys"

“That's plenty long esough for me!™ I exelaimed.
*But ao long as we get bask safe, I ghonld worry
ahout how long it takes una™ By the way, I wonder
what time it is"

glnen the sun doesn’t rise or set hews, Thera is noth-
ing to do about il, though, so far as I can ses.”

CHAPTER XI
We Lose Track of Time
UHTIL I feund myself absalutely bereft of any

basis for recording or cven estimating time, I

never renlized how much we homon beings de-
pend on the cleck in regulating our activities. To ba
lask in time was to me far more serfous than to ba
logt in spamce—and lost in tlme we certninly were.

It 18 the weirdest feeling I have ever experienced—
the ulter inability to distinguish Dbetween weeks and
days and nights, or even between hours mnd secconds.
The nhility to estimate the titne of day within o holf
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hour or se—which almeat anvone ean ordinerily ne-
complish with engge—swwns completely lost 1o o8 hara,

Of courge we had ne way of koowing how many
doys were passing by On one glde of the plona tha
gun shone continuously. The other aide was in denszs
shidaw.

I told Professor Banning that my conceptions of
time wers completely disrupted and asked him if bha
wan alTected in the sama woy. Hizs answer was, "“Cer-
tainly mot. I feel sure I can estimate the time that

glapges just as well as if we were on earth, 1 guesa
it"a my mathematicnl training that makes this pos-
mibln'"

“Tf that's the coase, vou'd better be onr time-placa.
I ean't answer for Berghlin, bat as for me, 1'mi €o0m-
pletely at asn—ar rathor nt sproo——so yau'll hm'c ts
toll me when it's time b3 eat snd alesp.

“Phat reminds me."” the Professer remarkead. "W-E"'?-E
bean & long time without food. Lets ot right now™

We made a meal out of the rest of the sandwiches,
which wo had taken along thinking that they wonld
be ampla for the entire jodrney. Sinee Banning had
pagured us that we had an ample supply of coneens
trated food, we all ate heartily, making no attempt
to conserva onr rations.

When it saeemed to me bot o few minutes nfter we
had finished eating, Banning asid, “Well, .hoys, it's past
midnight now. Arvent vou goeing 1o bed?

“T'm mot A bit sleepy,” I assured hioh.  *You two go
ahead and sleep. 1'11 stand watch,"
“So will 1" our pilot volunteared,

to sleap.”

Wall, if yoo hays dom't mind, T belicva I will tnke
4 nap, If anything onuwsnal happens, ba sure and waka
me.”  With this, the IProfoegsor siretched himself ook
om the floor of the eabin, drew op a blanket, snd almaost
Instantly began 1o snore contentediy,

With PProfesscr Banning asleep, Berphlin and I
were ab loss Tor aumel:]jing Lo occupy our rminds. Bince
wa hnd not expected to hove any time to kill on our
rapid trip arcund the earth, we had brooght with us
neither bhooka, cardas nor olher means of passing away
the times, While Banning wos awake, wo WoTe ©0n=
tent to msk him questions and listen to his Interesting
explanationa, but ginee neither of ns two knew any-
thing about inferplanetary navigation, we soon had
to give up trying to fi;ure out what the result of
our amazing vevage would be.

There was nothing to do but stare out of the win-
dow and we soon found the wiela guite moDotoooine—
nstonishing nnd spectacolar na it was at first sight,

Were 1€ not for the brilllant sanlight streaming
through the windows that faced old Sol, we might
have thought we were flying throough siygian dark-
nesg,  The sky wns na black as 8 windowleseg cellar
foll of coal. Tha Milky Way, the Great Dipper and
all the cther stars and constellations were all shining
with o brightness never perceived from the aarth.

Thres preat glowing orba hunpg in epace againat the
zabla sky, The largesl of theps swas the eprth, noer
far bahind na and Iooking like a gigantic push-hall
floating in space. Wao conld make ouf tha form of the
ontire gloks and comld even distingunish the familiar
outlines of the esastern hemisphere.  Aboot half of
lhe glolse: was brightly illominnted and the other half
bot faintly visibla.

Much the pame “half lit up" appearance charas-
terized the moon, which had grown until it Jooked &s
large =z n maedicing ball, Little change had taken
plaga im the apparent proportions of the sun—hut it
was a far dilferent sun—a sun the like of which homan
eyves had never before boheld, The eorona was eon-

“T'm too nereous
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stantly wisible. T shot oot gigantic tengues of daz-
gling flame in all directions.

M‘x’ contemplation of the heavens was interrupted by
g cheary, "Good morning, boya' from the Pro-
feesor who had just awnkened.

"Good morning ' I questioned. *““Aren't you a bit
too soom? It ean't bBe much after midnight. Yoo we
been aslesp for an hoor or =o.™”

"Fardon me, my boy, bot thers youn are padly mis-
takan., I am positive that I have slept at least cight
hpurs. Otherwise, I should certainly not fool ms re-
freshed as I do nt present,’”

“I hnte to contradict you, Profesesr, but here's oneo
I can prove Fou are wrong, Unkil just o few minutes
ago, I lept my eve on the enrth olmeost econstantly,
and I know it -hosn't moved much. Take a fook vour-
eelf and wou'll mes that we are still over the conter
of Azfa. If we had besn away ns long ns eight houres,
the eprth would heve made one-thied of & rotatiogs—
which would - have made 1ihe entire Atlantic Qcean
vigikla to us. Mow will you admit, for onee, that
Yo are wrong T

It was o disrgspectiul thing for me fo say, but I
couldn’t resist the chanee to gloat ever the Profomsor,
who had 80 many times shown me up na an fgneramue.
Buf, as ueavul, he hod p come-back, and az ueuwal, I
wan quite properly and deservedly aquelched.

He glancad through one of the rear windowsz and
gald, “It's impoesible to toll whot portion of the earth's
surface in turned toward ua now, but it'a just as likely
as not to be the Atlantis Oeean, sinee it's completaly
absenred by elouds and fops""

I Ilooked amd what he srid waz froe,

My goshl"™ T wailed, “Fven the eclemonts are
conspiring to make a simp oot of me. Bot I71 leave it
to Charley whether vou slept oight hoors or less than
ane hour.””

*I'd guess about five hoors: but it might heve heen
alght," he repudiated rme.

“What's the wse?™ I pave in., "“Yon winl
to guoit!™

*That being the case, suppose we cat breakfast™

The Profeapor handed us omch n atick of choeslofe
and a small bottle of reddish browm ligaid which he
snid contained cencentrated mnourishment soffleiont to
sustain the homan boedy at maximum  efficlency for
al lessl twenty-fonr hours,

We nte and drank in sflence, after which Banning
caid, "I think yeu two youngsters had hetter lie dowm
anid get sore sleep. Theres nothing to de and the
more we sleep, the loss food we'll need.”

This rounded senszible, a0 1 lay down and had no
ggoner cloged my eyes than the mysterious glue, of
which Elevenson speaks, slipped in betwesn the lida
and I drifted off into the sen of elesp.

The mest ridicutous and preposterous dream popped
into mav head. I was in on open birch bark canoe,
paddling for denr life jn the interstellar space. Afier
an  intprminabla  length of time, I finally  reached
the planet Mare, which I found entirely deserted and
uninkabited. I pitched = tent and apent & restless
night an Mrra. After exploring this planet for about
n week, I again embarked in my spnee flving canoe
and paddled millions of milez antl]l T reached YVenuvs
In thia way I journeyed from one heavenly body to
another, spending saveral daves onm =ome nand montha
an others, I finally turned the prow of my craft
toward the parth, but on the war I ran afoul of the
maan anfl found to my dismay that I coold meither
get to the moon nor sway from it, Mo matter how
furiously I prddled and steered, my canos eontinged to

I'll hawve
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pirale the moon, At last I realized with horrer that
my boat had become s satellite of the moon, doomed
to continue whirling around it through eternity.

I woke with n astart, to find myself floating in mid-
nir and bumping ngainst the eceiling of the ecabin.
Tha Professcr grasped my leg and pulled me bock
to the fHoor.

“How long do you think you've been nslecp?’ he
naked.

“nt lennt two vears!'" I answered.

Ha thonght T was trying to be smari and to ridicole
hirm, until I told him about my dream, ‘Then he
lnughed: "You've been slesping loss than five ‘minutes.
Thia T knmow positively beeanse 1 starbed counting my
pulse the moment yeu lay down.  When I reached
205 which would make it n trifle over four minutes,
vou bogan to wave vour arms around and te kisk
until you mannged to get up In the pir shout RN
thing. I woke you immediately, so you gee 1t gonldn't
have taken wvery long,  Hewever, this is an excellant
illuatration of how indefinite and oorelinble our con-
coepliona of time nre unless we have B0TNA standard ar
form by which to messure it

“But how in the world did T get to fleating up thers
by the cellingi"”

“That g becaunss, now that you are away from the
parth’s  gravilational fleld, your body has practically
no woight, About the only geavity that is meting on
ua now 8 the attroetion of the airplane itself for
oor bedies. 1 bhave tried to put ns much weight sa
possible under the floor of the eahin, but it iso’E
enough to exert n wery stong  attraction, espascinlly
when oor bodles are moved even o short dizbance away
from the floor. Asa long as we don't take long steps
oF make any sudden motions, we ought not to bave
any  difficulty, howaver.

U"Tut, now that woo've gotten that dream out of
your system, supposs you go back to slesp.

I followed the Professor's sipirestion

CHAPTEER XII
The Turning Point

TTIERE wia little or na varlety in the events
which happened. during the long pericd imrme-
diately following our first night in the really
gront open spoocs.

Forghlin and I glept saind ate when Profeszer Ban-
ning told ws to.  Sometimes the days seemed sur-
prisingly short to me and ab other tlmes they scomed
interminably long: but T hed learoed my lesson smd
no more did 1 offer any protests or suggestions re-
garding Prefessor Banning's metheds of estimating
tirmie.

Monnwhile, the moon continued to grew lavger and
tha earth smeller. At laal we came so close to our
natellibe that 1t nesrly Alled the entire expanse of aky
ahand of us.

“Tun't there s danger that we'll fall right inte the
moon?’ I asked the Professor one day.

“Thora might e if we didn't do scmething to pre=
venl a eatastrophe like that, T8 =)l depends on our
valpeity and on the direction in which we approach
hiz Lunar Highness. To kg on the safe aide, T baliore
Tl give the rocket tubes another shot or fwol”

He made the adjustments and a moment later we
henrd the fizzing sound which told us that the burning
gases were being projected through cone of the tubes.

The machine vesred to one side until we were fly-
ing in a direction parallel io the surface of the meon
fmatond of polnting directly toward it

“I'm going to stesr in such a way that we'll pass
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pround the moon in the opposite direction from ita
motion around the earth,” the Professcr explained.
“That will Tnakea onr speed with reapect to the surface
of the moon preater than if we fraveled in the same
direction the moon iz moving'*

It wnan't long before we wers clopa enoogh to ihe
moon’s aurface to obsprve all details of ita configura-
tion quibe plainly and to distinguish objecla even as
amall gan o fowr fest in heirht.

If T were writing n picce of extravagsnt fietion, and
had the creative imagination of o Jules Vearma or an
Rdgar Allan Foe to help me, T eould undoabtedly make
8 fascinating nnd amazing chapter out of what we
ware suppesed to ses on the moon.

I «ould elothe it with grotesque vegetation and peo-
pla it with preposterously quesr beings. T could de-
geribe the poculinr buildinges and fantastic meopumenta
of & departed race of former inhabitants, Gigantic
jnaects and abortive monsters could be made la prowl
amid Inkes of blood and mouptaine of glittering jewels.
Had there been mny such freoks an Lhe moon, we could
aagily have distingofshed them clearly—oewen without
the aid af our lelegsope,

But whnt's the use of idle speculation® My job ia
that of & historian rather than o fabricator of eclor-
ful ynrns—ao Il have to stick to the truth. Moch as
I regret to report them, the factas coneerning what we
gaw on tha moon wera execadingly drab and uninter-
cating. i

True, we did get excellent vistes of the portion of
the moon on the side away from  the earth—which
never bofors had heon seon by homan eves—hbot thesa
wicws were quite eommonplace, Any astronomear—mmera-
Iy from logicnl deduclisn—eonld ensily infer with rea-
ponahla aceurncy what the other aide of the meon
looka like.

Except for the natural differences in the size and
locationa of the craters and “ring moontains" the sur-
faee of the far side of the moon had practically the
same characteristica as the portion that is conatantly
fneing the carth—which has been wepantedly photo-
graphed and chrrbad.

Our oshasrrations werified conclusively the belief of
seiontists who have become convineed that the moan
is absalotely devoid of both moisture and atmospherc.
Thers i3 no life of any sort—vegetable or animal—aon
the maen, To lUve en the moon, o mon would have
tg bring air, water and fead with him.

Thia opght to settle definitely Lhe queztion soma-
Lirme=s bBrought up by some pecodo-scientific peopls &a
to whether or nol the moon fs inhabited or capable
of sustnining life

It took but o short $ime for us to eomplete the pami-
eircular journey around the moon, nfter which the Pro-
fosmor fired n coupls of ahota from the rochet tuben
and thus changed cur direetion wnlil we wers headed
atralght toward the earth,

Only o few minates had elapssd—though the moeon
wig alrendy  becoming perceptibly  smallor—arhon
Berghlin snddenly exclaimed: “How aboot the phofo-
graphs T

UMy Godl What a damb-kell T am " Profeasor Ban-
ming yelled, (It was the first tlme ha hod cver used
elther profanity or slang in my predence) “To think
af eoming clear ocut here with a firat clasa camers
all ready for use, and then atart back without taking
n gingla picture! We've got to go back—that's nll there
is to it

And before either the pllot or T could say anothar
word, he had firod three moare shots and our mochine
was speeding back toward the moon. This tima we
approsched cven cloger than before and  completaly
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circomnnvigated the satellite, Following tha Pro-
fessor'a instruetiona, I foeussed the camera and elickad
the shutter ns fost aa T eoold wind up the film, while
Esnning in the meantime waz busy steering the
plane by means of the rocket tubes.

The task completed, we again took lenve of the moon
and started on oor homeward journey. During the
return journey, Professor Banning made freguent uga
of the rocket tubes—nol only for changing our direc-
tion hut nlso for mecelerating our epead.

VWhen we were about half way home, a distressing
realization auddenly dawned on me, which I veiced
to the Frofeseor:

Tt looks like we're going to make it after all—buk
there's cne ugly fly in the ointment.'

“What do you rmean T

“Pragg. You've loat youar F20,000 bet to him."

{111, let’s not worry aboat that. What's FE0,0H0 to
n man whe has boen sround the meon?™

“But I hata to think of that old blatherskite getting
any enjoyment cut of spending your money.’

Lot him enjoy it for all I care. It will be nothing
compored ts the plessure I get from koowlng hoer
he wAll focl when he learns that we are beck eafe and
aound with & nomber of irvefutable phetogrophs to
prove that we've actunlly made the irip arcund the
moan’"

Aa we spod closer and eloser towsrd the earth, we
swere like a trlo of school beys who had just cemploted
the lust stiff examination and wers journeving toward
homa nmd vaention time.

“Tust think what o seosation we'll make whon wo
et baek,™ I sald on one coeasion.  *“They muost have
given us uwp for dead long ago.  OFf course, nobady
woild miss me, but I'Il bel there hazs besn n heap of
monrning for you twe—espeeinlly Charley, And when
wi land on earth apnin and tell whot we've done—
the folks who see and hear wg, just won't belicve their
ganges |'

CHAPTER XIIT
Homeward Doumnd

OTHING of special eonsequence happened until
N wa wera quite close to the earth. It sesmed to
inereass in &ize much more rapidly than it had
diminiehed on the cutward journey, Indicating that eur
spesd was conglderably grenter.  This could easily be
neepunted for by the exten impetus imparied by fre-
quent discharges through the rocket tubes.

Ag the earth loomed up until it obsewred nearly all
of the sky abead, we could eatch an occnsional glimpse
of o patch of water of land through rifta in the
banke of clouwd thnt enveloped the glabe, bat we couwld
not get a ¢lear epough view to Identify any portion
of the carth with eertainty. Onee I felt saore that
I recognized tha outlines of Spnin and the Btraits of
Gibraltar, and Professor Banning alered our course
plightly toward the direction of Meorth America. At
the spme time he turned onm the external lubricating
evatern and fleed . sewveral shots throogh the tubes in
the forward end of the machine. He explained hia
ronsons for doing thism as follows:

“Tt won't be long now before we shall enter the
more ravefisd porlione of the earth’s almosplers. Jusg
how fnst we are groing now is pretty hard to ostimota,
but It is quite possibla thot if we continoed st our
present velogity—even with our external lubrication in
aperation=—the friction cansed by our passnge throogh
the earth’s atmospherae would generate a terrifle amount
of heat—juost ag it deez In the case of a meteor, or
falling star.
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To be on the safe side, I think we'd beiter slow
down considerably. The discharges throupgh the rocket
tubes pointing straight abead showld have a powerfal
braking cffect, roducing our apeed to sale degresa™

It wos o good thing ke thooght of this when he did,
hecsause he had hardly spoken before it began to bhe-
come wneemlortably waem inside the eshin, Indicating
that the hent of friction was esven inlense enourh to
penetrate the epecial insulation,

With the swenk streaming from his ferehead, Pro-
fogaor Banning directed a continuwous etream of burn-
ing gases through the forword tubes, Finally tha
temperature began to fall ngein, showing that the
crigiz had passed and that dissster had been averted
through the resoorcelfulneszs and quick thinking of
our learned eommander,

By this time, Berghlin had taken his plnee at the
controls,

"Tuarn on the motor and let's ses what bappens®
Banning directed.

An instant later swwe hoard the weleome hum of the
enginoe. . As if the entire performaonce were part of a
groet, presvdained, epmic play, the clouds beneath us
parted anmd we found ourselves flying over a landscapo
that locked like Paradize $o .

*The Gulf of Mexico!™ Boarghlin wellad, I Foowr
where T am now, by ginger! Leave il to me to find
my way home"” :

Down, down we s8lid st s dizzy aogle until we
reached an altituds of approximately thirly thouwsand
foct, after which we atraightencd out and headed in
a hea lHne for the west

It eecrned Dbut nn hoor or ao befors we saw the
familinr glint of the Paclfie in the distance. To
slacken speed semewhat and to prepare for o landing,
tha Professor inastrueted me to adjust the four dimen-
gional rudder in soch & wayr a3 to bring the plane
back into throe dimenslonal epace.

Tha skid, which accompanicd this maneuver, was
consfderably more severe thnn on any previous ocea-
ajon, but though wa epun Hke a windmill for scveral
seconds, oor pilst finally righted the plone,

“There'a one good thing!” he ghouted. **This time
we won't be bothered by a crowd, because thoy can't
posgibly be expecting ue now.'

In this however, Berghlin was wrong,

For sorme unsccountable reason, there were thres
airplanes hovering over the landing ficld ms wae aped
toward San DHege, They niust bave sighted us and
recopnized the Spirdd of Foufk, becagze two of them
flow toward ws, while the other descended, apparently
lo earry the news of our arrival to the offlclals on
the proond.

The escorte sent to greet us clrcled and attempted
to accompany us, but we were miles berond them he-
fore they had time to turn.

When we came within right of the airpart, e
were astonlshed to discorn thousands of jostling, mill-
ing human beings tightly packed nround the edges
of the field. A space had been roped off and a nume
ber of men in uniform were trying to keep the erowd
in check, Just as we wore on the peint of linding, the
moeb broke through the ropes and qoickly swarmed
over most of the field.

With his usunl skill and resourcefulness, Berghlin
checked his dewnward plonge just in time apd zoamed
up to o safer sltitode. After eircling the ficld soveral
times, vainly hoping that the erowd would have sense
enough to clear o space large encugh for him to land,
he finally spled & small patch of open ground in one
corner, shut off from the rest of the field by n line
of porked antamabiles,
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Barely grazing the tops of  the cars, he made »
boautiful landing, bringing the Spisdd of Youth to rest
with the propeller but o few inches from o barbed
wire fomca,

In an isstant the crowd was around us, sand our
ears were almosl dealened by Llhe most radcols con-
glomeration of cheesra, wyells, laughtor=—and oven
Wesping.

Bersghlin was the first to slep ont of the cabin
With characteristic sarg freid be said, “"Borry, we'ro
late, folks. Yoo aee, wa got & littla bhit off onr coorsa
and took a trip around the moon before we found onr
way back ngnin.'’

TIIE few persona who beard this remoark were prob-
nbly too eoxcited to pay much attention to kis
smazing announcement, Even if they heard and under=
etaad, they ondoubtedly took it as a joke,

Belore either of us could utter another word,
found oorselves being coarricd mrround the field on
ghoulders of hysterical men and women, Finally the
polive came Lo oir rescsie and escorted us inte the
office of tho nirport, where Beorghlin went through
the customary routine of algning in.  As he was filling
out hiz repart, he asked one of the ollials, “What
time iz it? LIy watch is stopped.”™

“Exnetly five forty-seven,™

“and what's the date?™

“Tune sixteenth, of coorse.””

“June sixteenth?* Berghlin ejrculnted,
teving fto kid mei"

“Certainly nob! That's the right date. I you don’k
belicve mo, there's tha cnlendar.’” He indicated n hoge
fipure slxtesn printed on & card which hung on tha
wall.

“Yon menn to any we've only bepn away for o doy?'"

“Leas than & day. Seventesn hours and foriy-thres
minutes, to be exael™

“If pou msny so, I sopposc yoo koow what you’re
talking about, I ean't beogin to understand  it—but
if what vou egay is true then Professcr Banning has
won his bet with Bragg™

“"Why of coorse yFoo'va wom!
all the eelebrating iz about?

TWall, I"ll be hornswoagghed "

Just then Benning lamned over nnd whispered soma-
thing in Berghlin'a ear. He alao gripped my arm, be-
form I had time to say anyithing and in a low quiek
tone he ndmonished me, “Let's oot tell them nnything
abont the trip areund the moon Fet,  Withont the
proper preparation, I'm afeaid the trae story will only
bring us ridicule.™

Thats why you haven't read anything in tha news-
papera abont the extra journey we took arcund the
earth™s satsllite.

On the suggestion of Professor Banning and with
the consent of Colonel Berghlin, I was appointed the
historinn of our expedition.

Fanring that tha narration of adventures s extracr-
dinary azs oura, might seem imposzgible and ludicrous
to the rank and file of newspaper subseribers, we de=
eided not to give it to the deily press.

Ingtead, we agreed to saobmit this offlcial account to
a publication which appeals only bo readers of more
than avernga intelligence—readaras who are progrosaiva
end open minded and are aecustomaed fo judging the
verieimilitude of amazing atories.

S0 te vou, who are now reading thess lines, ia
granted the first privilege of lenrning the true facts
regarding the Spirit of Youih and her remarkabla
Jodrney. :

W
tha

YArp Fou

Whnt do yon thinlk

AMAZING STORIES QUARTERLY

CHAPTEERE XIV
Professor Banning Explains

2 soon as we had completed the costomery fors
A malities at the San Diego Alrport, Bryan sald

la uwe, *You fellows must be pretiy well fagged.
Eetter let me drive yom to vouwr hobtel™

MNeither of ua had the nerve to tell him that wa
actually thought we had been avmy for over o month
gnd that cach of pas—in imegination ot lenst—had
enjoyed mora than thirty full nighta of slomber. We
did want to bhe alone, however, for there was much
to tmlk about

When at last evervboedy had lefe, and the three of
nma were clegetad in Banning's rooam, I broke ouk:

“Well, Profeszor, g0 far yoo've boon able to Rocoond
for everything thet hes happemed in & satisfactory
wn,:::]. ll'l_ut wme you gure have o lot of tall explaining
to do,

“Just let mo have r pencil, a scrap of paper and
about five minotes, and I think I can explain every-
thing In such & way that it will be as clear ax tha
road to the moeon.

In the first plaea, lot me remind yoo that when wa
shot off into hyper-epace after leaving Shanghni. wo
had for the moment turned the nos=e of our planp
toward the sast. That save us the henefit of the mo-
tion due to. the rotation of the earth. I®we already
oxplnined this tos youo, but what I didn"t mention before
is, that during the few seconds prior to oar extended
prajectian into the foorth dimensfon, we were alao
traveling in s direction which gave ua the added
momentum due to the seioluficn of fhe eorth ahoud
the suf.

Yoo will nlao wecall that after detaching ouraelves
from thres dimenslonal space, we mmde = heir-pin
torm, which brought wus arcund so we were moving
in the opposite direction. Do wom happen to know lowr
fast the earth moves aroond the son

Mot off-hand,”™ 1 admitted, *bot I think I can
flgure it out—approximately mt loast, T know that
the distanes botwoen the earth and the sun is abook
ninety-threa milllon miles, and that the orbit of the
earth, though ellipbical, is near enough to & circle,
ao that if we multiply the radins by two pi or six
point twenty-eight, we'll pat the approximate eircum-
ference of the earth™s erbit. Withoot moltiplying it
aut, 'l goees that thin will give ns something under
aix hundred million milea, All we have to do ia
divida this by the number of hours in » yenr snd
tha result will be the speed with which the earth re-
volves around the sunl™

"Very good,'” the Professor commended. “And to
agra you the tlme it would take ta do all that cal-
cillating, 1I'H tell vou right now thot the esarih and the
monn together trovel around the aon at the rake of
aightean sand one-half milea per secand or sixty-thres
thousand miles per hoar™

YAnother thing that helped wa waa that the moon
at that particolar time was on the eide of the earth
away from the direction of retation. When we left
the earth, we were traveling nt the rate of about sixky-
three thoosend miles par hour In the opposzite dires-
tlon from that in which the earth was moving, while
tha moon wae shooting toward us—nlsp with & epeed
of nbout sixty-three thousand miles per lhour.

“1f we had continoed at the same speed without
any lezs of mementum, we would hove approached
the moon at the terrific spesd of one hundred and
twenty-gix  thoussnd miles per hour.

“Hinca the moon is only 248351 miles from the
earth, it would have taken us less than twoe hours to
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raach tha moon at that rate, In actuality, it took ue a
trifla more than two hours, since we lost some of our
gpoed in maoking the furn and in getling awny from
tha earth'a gravitational pull

“When we circled the moon, we atill retained almost
all of vur original mementurn of somewhat over sixty
thousand milez per hoor, which I nearly doubled by
meansd of charges shot throogh the rockel  tubes,
Thoogh the trip back seemed to be faster, it really
took ws mlout twice as long, or over four houra, bhe-
caugs then we were moving in the same direction as
the earth and had to comsume a lot of cur spesd in
our efforts to overtake the earth. ioes that make
everything clear?™

“1 gueea go,” I hesitated. “That ssems to account
for the possibility of cur making the trip in such a
remarkably short time—but how sbout the ®me we
thought It tool. I ean ecnsily onderstand how we ecould
mtake & mistoke of an hour or so—or cwven twoe op
thres days—in estimating the time that was elapeing
But to be convineed that over s month was passing
when it really was only shout eix heurs—I don't ses
lew the Dickoena that could possibly happen,™

“If youlll stop to think o minote,” the Professor ro-
joined, “I believe yoo will be abla to explain that your-
gelf. . Remember the dream vou fold me about in
which yoo teck & trip through the universe which you
thought must have consumed several years? It scemed
reml to ¥ou while yoo were deeaming, didn't it? Vet
the entire drenm lasted bot a few minutes,

"I supposa I may as well confeas now and tell vou
that—Iin the interests of paychelogicnl resenreh—I
played w little trick on you and Berghlin,

“Doring the excltement just before we left Shanghai,
I managed to deoctor up the timepiecss we had with
us, 80 Lhey wooldnt run, I did this by the simple
expedient of passing a strong magnet a few times
norasa the faces of yoour wntchez and our chronometer,
Thiz magnelized the mainspring and all stoel parta
and put them out of commisaion.
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“Unknown to you, however, I kept tabs on the time
by means of my old time-picce, with which I didn’t tam-
per, of course. 1 hod thia watch in my vest pocket nll
the time and consolted it repeatedly, while you and
Herghlin wore looking cut of the window, Then, by
the power ef sugsgestion, T made both of vou think
that geveral weeks wore paszaing.

"What happened proves pretty conclusively, I think,
tha hypothesia that, once we are removed from the
physical means for measuring or estimating time, our
coneeptiona of the durabtion of given intervalz are
abselutaly inaccurate and undependable. Under such
circumeatances, a second may seem like a year and a
¥ear moy scem like x gecond I'T

“Just g minute!” Berghlin interposed. "Let me get
this thing straight. Do yor mean fo say that yon
pul our timepiceos out of commission purpaszely ™

The Professor nodded.

“And then vou kidded us into eating our meals ouly
fiva minutea apart nnd taking our nizht's sleep At
intervals of half an houwr ar so, in such a way that
we wore fellowing our ordinery dally routine?™

Another nod.

“I might be willlng to grant the possibility of the
slecping part of it—but haw in the world eould onr
digestive systems take core of so muoch food 7

“¥ou will remember that most of the so-palled fTosd
I gave you was in lquid form. T told you it was o
vory concentrated form of noorishment,.  As 2 motter
of fact, it was nothing more than water with a little
coloring matter and s dash or two of epsom saléa
ixed with g™

“"Than you mean to sny that the trip which e
thonght was taking over & menth really consgped
cnly a few hours?'"

"That's preclsely swhat happened.” the Professor
aidmitted. “But remember, bovs, I did all that in the
Intereste of paychologpical ressarch.”

All Berghlin could say lo that wna:

YWeill, 'l be Rorpswaggled!

EnND.
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