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says Mrs. Madge

76% of Infectious Dandruff Cases
Benefited in Clinical Tests

If you are plagued by dandruff, so often caused
by germs . . . don’t waste any more time. Start
today with the famous Listerine Antiseptic
Treatment.

Just douse the scalp, morning and night, with
| full strength Listerine Antiseptic — the same
\Listerine which has been famed for more than
\50 years as an antiseptic mouth wash and gargle.

Then massage scalp and hair vigorously and
ipersistently

\You’ll be delighted with the cooling, soothing,

Purdy Van Cott

| and Listerine certainly showed me!”

N\

When | became a nurse I first heard of the pecu-
liar bottle-shaped bacillus, Pityrosporum Ovale—
nearly always found in high concentration in infec-
tious dandruff conditions—and how important it is
to keep this and other organisms under control.
Time and again I prescribed Listerine Antiseptic and
massage . . . time and again I saw dandruff’s scales
disappear.

When | got married and
my baby came, I knew
how to help keep her scalp
clean and healthy. I have
shown my husband how to
guard against infectious
dandruff, too. I give him a
vigorous Listerine massage
regularly. A slight dandruff
condition he had at one
time quickly improved.
He’s never without Lister-
ine Antiseptic now.

tingling sensation. And, think of it! ., . . this
wonderfully invigorating treatment is precisely
the same as that which, within 30 days, brought
about complete disappearance of or marked im-

Y
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provement in the symptoms of dandruff to 76%

of the men and women who used it twice daily
in clinical tests!
So, if you’ve been fighting a losing battle

against dandruff, don’t neglect what may be a

real infection. Start right now with Listerine

Antiseptic and massage. It’s the treatment which |

has proved so useful against infectious dandruff
in a substantial majority of clinical test cases.

LAMBERT PHARMACAL CoO., St. Louis, Mo.
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to Sick Plugs

Clean plugs put engines back on
their feet and STOP GAS WASTE

Modern fuels — high engine temperatures—and high
engine compressions cause a crust of oxide coating to
form quickly on spark plugs. The symptoms are waste
of gasoline, sluggish’ performance, and hard starting.
Oxide coating forms in 4,000 miles, and- you never
know it’s present. But, thanks to registered AC Spark
Plug Cleaning Smtions,"there"s an easy remedy.

Here’s the CURE for Spark Plug Troubles

For More Than 31 Years
THE QUALITY
SPARK PLUG LOOK for this [ [ S A C1 EANED

REGAPPING

to the
Engineers’ Standards

; X by the
Buick, Cadillac, Chevrolet, La Salle, Nash, ¢ e SIGN AC MI-J'THOD
Oldsmobile, and Pontiac motor cars; Chev- 3 70,000 Service
l'()l(?t, Di'u'mmul-'l'. l"f‘(h-‘rul, GMC, ‘uml Inter- hy s .Plaa's Clsaning Tncliles
national Trucks; Allis-Chalmers, Cletrac and - o Display It

International Harvester Tractors...these are
some of the well-known cars, trucks, and y
tractors which use AC Quality Spark Plugs. J
Trust your spark plug requirements to L. n‘"“"";m"\“l!\g“
the same brand of spark plugs which the

leading, big-volume manufacturers select. 7

Get a Set—and Get the difference

The Cest is only

5¢ EACH

the biggest nickel’s worth

you ever got
AC SPARK PLUG DIVISION

| SPARK PLUGS NEED CLEANING, 100! |
General Motors Corporation :

FLINT, MICHIGAN REPLACE WORN PLUGS WITH NEW AC’s

AST —1
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"THE HEAVY LINE DRAGGED
ME TOWARD ETERNITY /"

A true experience of C. J. LATIMER, Warren, Obio

“ANOTHER FISHER-
MAN and myself had
just finished setting a
heavy trot-line in
Lake Erie,” writes
Mr. Latimer, “when
a sudden treacherous
squall lashed out of
nowhere and churn-
ed the water into
towering waves.

“A WAVE SMACKED
us broadside, and over
we went! Then I felta
heavy drag on my leg.
I was caught in the
trot-lineand was being
pulled to my doom. In
the darkness, my com-
panion couldn’t un-
tangle me!

e %

“BUT ONE OF OUR PARTY ON shore brought his flashlight into action. Its
powerful beam cut the distance and darkness—and in a minute I was free. I
shudder to think of what might have happened except for those dependable

‘Eveready’ fresh DATED batteries! (Signed) p Q 7/ o
The word “Eveready” is a registered trade-mark of National Carbon Co., Inc. g :

FRESH BATTERIES LAST LONGER... /Guf for t4e DATE-LIN®

NATIONAL CARBON COMPANY, INC., 30 E:AST 42nd STREET, NEW YORK, N. Y.

Unit of Unjon Carbide EEB and Carbon Corporation’




THE OLD “NAVY" GAME

Selling top-notch science-fiction seems to be the current navy game,
It’s rather surprising, considering the total number of possible occupations,
to realize that Robert A. Heinlein, Malcolm Jameson and Kent Casey are
all graduates of the United States fleet. L. Ron Hubbard belongs in the
navy list, too—he was in the Fleet Reserve Marine Corps, and belongs to
a thoroughly navy family. (For the benefit of any army man who might
be listening, may I point out the score stands 4—0, favor of the navy so
far?)

L. Sprague de Camp is primarily a scholar, but somehow the navy
crops up again—he’s greatly interested in the navy. Several of his photo-
graphs have appeared in Jane’s “Fighting Ships of the World,” the authori-
tative catalogue of the world’s navies.

Maybe there’s something mystical about it, but I have a hunch it’s
something else. Risking the cracks about to descend upon me, T'll guess
as follows: 'The navy has more of a literary tradition than the army.
Thereafter, a man well trained in military work is well trained on one very
essential factor—details. If you send out a landing force with one thou-
sand tents to establish a camp on a sand-and-scrub shore and don’t think
of tent pegs, somebody’s gonna be awful annoyed. You just have to for-
get one item—a new supply of primers, for instance—to find yourself ab-
surdly helpless—and probably dead.

Mapping out a civilization of the future is an essential background to
a convincing story of the future. You don’t have to put it all in; you don’t
describe New York minutely in a modern story. But you’ve got to have
that carefully mapped outline in, mind to get consistency of minor details.
Witness Heinlein’s references to courses in “Applied Miracles,” the motiva-
tion Hubbard used in driving the Lieutenant back to G. H. Q. Not for a
purpose “grand and noble and new”—but to get shoes that didn’t have holes
m them. It’s the very minor things that make things real—the difference
in tone between the distant beep of an automobile horn and the beep of a
ericket might make all the difference between New York, 1940, and New
York, 1640.

Men who work with detail seem to have an inside track. Men who
plan campaigns of action against the background of small things carefully
thought out. Maybe that’s the reason for occupational preference in the
top-line writers. ‘

Which suggests we have yet to hear from architects. civil engineers—
a dozen other occupations.

And leaves me, per sonally, with a vague wonder as to what the heck’s
delayed the United States army? '

Toae Epiror.



WéHuw These Men Got Better Jobs

THEN FIND OUT WHAT RADIO OFFERS YOU fiul Cripor,

THESE MEN
DID NOT GO
TO COLLEGE

Read about the jobs
they got and the
money tﬁez/ make

Radio is a young, growing field with a fu-
ture, offering many good pay spare time and
full time job opportunities. And you don't
have to give up your present job to become
a Radio Technician. I train you right at
home in your spare time.

Why Many Radio Technicians
Make $30, $40, $50 a Week

Radio broadcasting stations employ engi-
neers, operators, technicians. Radio manu-
facturers employ testers, inspectors, foremen,
servicemen in good-pay jobs. Radio job-
bers, dealers, employ installation and serv-
ice men, Many Radio Technicians open
their own Radio sales and repair businesses
and make $30, $10, $50 a week. Others
hold their regular jobs and make $5 to $10
a week fixing Radios in spare time. Auto-
mobile, pelice, aviation, Commercial Radio;
loud-speaker systems, electronic devices are
other fields offering opportunities for which
N.R.I. gives the required knowledge of Ra-
dio. Television promises to open good jobs
800N.

Many Make $5 to $10 a Week
Exira in Spare Time While
Learning
The day you euroll, I start sending you Ex-
tra Money Job_ Sheets which start showing
you how to do Radio repair jobs. Through-
out your course I send plans and directions
which have helped many make $200 to $500
a year in spare time while learning. I sen

£G- WOLFE

uTE 1
B’Z?srol-,’”"'

special Radio equipment to conduct experi-
ments and build ecircuits. This 50-50 train-
ing method makes learning at home inter-
esting, fascinating, practical. I ALSO
GIVE YOU A MODERN, PROFESSIONAL,
ALL-WAVE, ALL-PURPOSE SET SERV-
ICING INSTRUMENT to help you make
money fixing Radios while learning and
equip you for full time work after you
graduate,

Find Out What Radio Offers You
Mail Coupon Below

Act Today! Mail the coupon for my 64-
page Book, “Rich Rewards in Radio.”” It

Dear Mr. Smith:
page book,

Technicians.

MAIL NOW ' Get 64 page book FREE'

MR. J. E. SMITH, President, Dept. OED,
National Radio Institute, Washington,

kK, “Rich Rewards in Radio,”
opportunities and tells how you train men at home to be Radio
No salesman will call,

:rokf

WALTER 8. MU
s, oW

| will Train You at Home in your spare
time for a Good Job in RADIO

points out Radio’s spare time and full tim
opportunities and those coming in Televi
sion; tells about my Course in Radio am
Television; shows many letters from men

have trained, telling what they are doin
and earning. Read my money back agree
ment, MAIL COUPON in an envelope s
paste on a penny postcard—NOW!

J. E. Smith, President
Dept. OED, National Radio Institute
Washington, D. C.

D. C.
without obligation, your 64-
which points out Radio’s

Mail me FREE,

(Write Plainly.)

AgB.ese
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Do you like the feeling of cold lizard feet down
your spine?

Of course, there are no ghosts—maybe!

And there's no reason, at all, to be afraid of the
empty dark—maybe!

But if you like to think a little of things that may
people the empty dark, of ghosts that make your back~
bone soft—then you'd like UNKNOWN.

Starting with the July issue, UNKNOWN makes its ap-
pearance as the high-type literary fantasy magazine
that it is—its new cover is as dignified as a member
of parliament. And you'll find
it on the newsstands among
the general magazines, not
among the all-fiction group.

HNENOWN

The Magazine of the Off-Trail Story




By Robert A. Heinlen

The higher civilization becomes, the more it is dependent
on each unit—and the more it is at the mercy of a few!

“Wao makes the roads roll?”

The speaker stood still on the ros-
trum and waited for his audience to
answer him. The reply came in scat-
tered shouts that cut through the
ominous, discontented murmur of
the crowd.

“We do! We . do! Damn right!”

“Who does the dirty work “down
inside’—so that Joe Public can ride
at his ease?”

This time it
“We do!”

The speaker pressed his advan-

was a single roar:
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tage, his words tumbling out in a
rasping torrent. He leaned toward
the crowd, his eyes picking out in-
dividuals at whom to fling his words.
“What makes business? The roads!
How do they move the food they
eat? The roads! How do they get
to work? The roads! How do they
get home to their wives? The roads!”
He paused for effect, then lowered
his voice. “Where would the public
be if you boys didn’t keep them roads
rolling? Behind the eight ball, and
everybody knows it. But do they
appreciate it? Pfui! Did we ask for
too much? Were our demands un-
reasonable? ‘The right to resign
whenever we want to.” Every work-
ing stiff in any other job has that.
“The same pay as the engineers.
Why not? Who are the real engineers
around here? D’yuh have to be a
cadet in a funny little hat before you
can learn to wipe a bearing, or jack
down a rotor? Who earns his keep:
The gentlemen in the control offices,
or the boys down inside? What else
do we ask? ‘The right to elect our
own engineers.” Why the hell not?
Who's competent to pick engineers?
The technicians—or some damn
dumb examining board that’s never
heen down inside, and couldn’t tell
a rotor bearing from a field coil?”

He changed his pace with natural
art, and lowered his voice still fur-
ther. “I tell you, brother, it’s time
we quit fiddlin’ around with peti-
tions to the Transport Commission,
and use a little direct action. Let
‘em yammer about democracy; that’s
a lot of eyewash—we've got the
power, and we're the men that
count!”

A man had risen in the back of
the hall while the speaker was ha-
ranguing. He spoke up as the
speaker paused. “Brother chair-
man,” he drawled, “may I stick in a
couple of words?”

“You are recognized, Brother Har-
vey.” §
“What I ask is: “What’s all the
shootin’ for? We’ve got the highest

“hourly rate of pay of any mechani-

cal guild, full insurance and retire-
ment, and safe working eonditions,
barring the chance of going deaf.”
He pushed his antinoise helmet far-
ther back from his ears. He was
still in dungarees, apparently just
up from standing watch. “Of course
we have to give ninety days’ notice
to quit a job, but, cripes, we knew
that when-we signed up. The roads
have got to roll—they can’t stop
every time some lazy punk gets tired
of his billet. /

“And now Soapy”’—the crack of
the gavel cut him short—“Pardon
me, I mean Brother Soapy—tells us
how powerful we are, and how we
should go in for direct action. Rats!
Sure, we could tie up the roads, and
play hell with the whole commu-
nity—but so could any screwball
with a can of nitroglycerin, and he
wouldn’t have to be a technician to
do it, neither.

“We aren’t the only frogs in the
puddie. Our jobs are important,
sure, but where would we be with-
out the farmers—or the steel work-
ers—or a dozen other trades and
professions?”

He was interrupted by a sallow
little man with protruding upper
teeth, who said: “Just a minute,
Brother Chairman, I'd like to ask
Brother Harvey a question,” then
turned to Harvey and inquired in a
sly voice: “Are you speaking for
the guild, brother—or just for your-
self? Maybe you don’t believe in
the guild? You wouldn’t by any
chance be”’—he stopped and slid his
eyes up and down Harvey’s lank
frame—"‘a spotter, would you?”

Harvey looked over his questioner
as if he had found something filthy



THE ROADS MUST ROLL i1

in a plate of food. “Sikes,” he told
him, “if you weren’t a runt, I’d stuff
your store teeth down your throat.
I helped found this guild. T was on
strike in ’60. Where were you in 60?
With the finks?” ’

The chairman’s gavel pounded.
“There’s been enough of this,” he
said. “Nobody that knows anything
about the history of this guild doubts
the loyalty of Brother Harvey. We'll
continue with the regular order of
business.” He stopped to clear his
throat. “Ordinarily, we don’t open
our floor to outsiders, and some of
you boys have expressed a distaste
for some of the engineers we work
under, but there is one engineer we
always like to listen to whenever. he
can get away from his pressing du-
ties. I guess maybe it’s because he’s
had dirt under his nails the same as
us. Anyhow, I present at this time
Mr. Shorty van Kleeck—"

A shout from the floor stopped
him. “Brother van Kleeck!”

“0. K., Brother van Kleeck, chief
deputy engineer of this roadtown.”

“Thanks, Brother Chairman.” The
guest speaker came briskly forward,
and grinned expansively at the
crowd. He seemed to swell under
their approval. “Thanks, brothers.
‘I guess our chairman is right. I al-
ways feel more comfortable here in
the guild hall of the Sacramento Sec-
tor—or any guild hall for that mat-
ter—than I do in the engineers’ club-
house. Those young punk cadet
engineers get in my hair. Maybe I
should have gone to one of the fancy
technical institutes, so I'd have the
proper point of view, instead of com-
ing up from down inside.

“Now, -about those demands of
yours that the Transport Commis-

sion just threw back in your face—

Can I speak freely?”
“Sure you can, Shorty! You can
trust us!”

“Well, of course I shouldn’t say
anything, but I can’t help but un-
derstand how you feel. The roads
are the big show these days, and you
are the men who make them roll.

~ It’s the natural order of things that

your opinions should be listened to,
and your desires met. One would
think that even politicians would be
bright enough to see that. Some-
times, lying awake at night, I won-
der why we technicians don’t just
take things over, and—""

“Your wife is calling, Mr. Gaines.”

“Very well.” He flicked off the
office intercommunicator and picked
up a telephone handset from his desk.
“Yes, darling, I know I promised,
but . . . You’re perfectly right, dar-
ling, but Washington has especially
requested that we show Mr. Blekin-
sop ‘anything he wants to see. I
didn’t know he was arriving today.
... No, I can’t turn him over to a
subordinate. It wouldn’t be cour-
teous. He’s Minister of Transport
for Australia. T told you that. . . .
Yes, darling, I know that courtesy
begins at home, but the roads must
roll. It’s my job; you knew that
when you married me. And this is
part of my job. . . . That’s a good
girl. We’'ll positively have break-
fast together. Tell you what, order
horses and a breakfast pack and
we’ll make it a picnic. I'll meet you
in Bakersfield—usual place. . .
Good-by, darling. Kiss Junior good
night for me.”

He replaced the handset, where-
upon the pretty but indignant fea-
tures of his wife faded from the visor
screen. A young woman came into
his office. As she opened the door,
she exposed momentarily the words
painted on its outer side: “Diego-
Reno Roadtown, Office of the Chief
Engineer.” He gave her a harassed
glance. D
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“Oh, it’s you. Don’t marry an en-
gineer, Dolores, marry an artist.
They have more home life.”

“Yes, Mr. Gaines. Mr. Blekinsop
is here, Mr. Gaines.”

“Already? I didn’t expect him so-

soon. The Antipodes ship must have
grounded early.”

“Yes, Mr. Gaines.”

“Dolores, don’t you ever have
any emotions?”

“Yes, Mr. Gaines.”

“Hm-m-m, it seems incredible,
but you are neger mistaken. Show
M. Blekinsop in.”

“Very good, Mr. Gaines.”

Larry Gaines got up ta greet his
visitor. Not a particularly impres-
sive little guy, he thought, as they
shook hands and exchanged formal
- amenities. The rolled umbrella, the
bowler hat, were almost too good to
be true. An Oxford accent partially
masked the underlying clipped, flat,
‘nasal twang of the native Australia.

“It’s a pleasure to have you here,
Mzr. Blekinsop, and I hope we can
make your stay enjoyable.”

. The little man smiled. “I'm sure
it will be. This is my first visit to
your wonderful country. I feel at
home already. The eucalyptus trees,
you know, and the brown hills—"

“But your trlp is primarily busi-
ness?”

“Yes, yes. My primary purpose is
to study your-roadcities and report
to my government on the advisabil-
ity of trying to adapt your startling
American methods to our social
problems Down Under. 1 thought
you understood that such was the
reason I was sent to you.”

“Yes, I did, in a general way. I
don’t know just what it is that you
wish to find out. I suppose that you
have heard about our roadtowns,
how they came about, how they op-
erate, and so forth.”

“I've read a good bit, true, but T

am not a technical man, Mr. Gaines,
not an engineer. My field is social
and political. T want to see how this
remarkable technical change has af-
fected your people. Suppose you tell
me about the roads as if I were en-
tirely 1gnorant And I will ask ques-
tions.”

“That seems a practical plan. By
the way, how many are there in your
party?”

“Just myself. My secretary went
on to Washington.”

“I see.” Gaines glanced at his
wrist watch. “It’s nearly dinner
time. Suppose we run up to the

Stockton Sector for dinner. There is
a good Chinese restaurant up there
that I’'m partial to. It will take us
about an hour and you can see the
ways in operation while we ride.”

“Excellent.”

Gaines pressed a button on his
desk, and a picture formed on a
large visor screen mounted on the
opposite wall. It showed a strong-
boned, angular young man seated at
a semicircular control desk, which
was backed by a complex instrument
board. A cigarette was tucked in
one corner of his mouth.

The young man glanced up,
grinned, and waved from the screen.
“Greetings and salutations, chief.
“What can I do for you?”

“Hi, Dave. You've got the eve-
ning watch, eh? I'm running up to
the Stockton Sector for dinner.
Where Van Kleeck?”

‘Gone to a meeting somewhere.
He didn’t say.”

“Anything to report?”

“No, sir. The roads are rolling,
and all the little people are oomg
ridey-ridey home to their dinners.”

“0. K.—keep ’em rolling.”

“They’ll roll, chief.”

Gaines snapped off the connec-
tion and turned to Blekinsop. “Van
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Kleeck is my chief deputy. 1 wish
he’d spend more time on the road
and less on politics. Davidson can

handle things, however. Shall we
go?”'
Taey crLiDED down an electric

staircase, and debouched on the
walkway which bordered the north-
bound five-mile-an-hour strip. After
skirting a stairway trunk marked
“Overpass to Southbound Road,”
they paused at the edge of the first
strip. “Have you ever ridden a con-
veyor strip before?”” Gaines inquired.
“It’s quite simple. Just remember to
face against the motion of the strip
as you get on.”

They threaded their way through
homeward-bound throngs, passing
from strip to strip. Down the center
of the twenty-mile-an-hour strip ran
a glassite partition which reached
nearly to the spreading roof. The
Honorable Mr. Blekinsop raised his
eyebrows inquiringly as he looked
at it.

“Oh, that?” Gaines answered the
unspoken question as he slid back a
panel door and ushered his guest
through. “That’s a wind break. If
we didn’t have some way of separat-
ing the air currents over the strips
of different speeds, the wind would
tear our clothes off on the hundred-
mile-an-hour strip.” He bent his
head to Blekinsop’s as he spoke, in
order to cut through the rush of air
against the road surfaces, the noise
of the crowd, and the muted roar of
the driving mechanism concealed be-
neath the moving strips. The com-
bination of noises inhibited further
conversation as they proceeded to-
ward the middle of the roadway.
After passing through three more
wind screens located at the forty,
sixty, and eighty-mile-an-hour strips,
respectively, they finally reached the
maximum-speed strip, the hundred-

-mile-an-hour strip, which made the

round trip, San Diego to Reno and
back, in twelve hours.

Blekinspp found himself on a
walkway, twenty feet wide, facing
another partition. Immediately op-
posite him an illuminated show-
window proclaimed:

JAKE'S STEAK HOUSE No. 4
The Fastest Meal on the Fastest Road!
"To dine on the fly
Makes the miles roll by!"

“Amazing!” said Mr. Blekinsop.
“It would be like dining in a tram.
Is this really a proper restaurant?”

“One of the best. Not fancy, but
sound.”

“Oh, I say, could we—"

Gaines smiled at him. “You’d like
to try it, wouldn’t you, sir?”

“I don’t wish to interfere with
your plans—"

“Quite all right. I'm hungry my-
self, and Stockton is a long hour
away. Let’s go in.”

' Gaines greeted the manageress as
an old friend. “Hello, Mrs. MeCoy.
How are you tonight?”

“If it isn’t the chief himself! It’s
a long time since we’'ve had the plea-
sure of seeing your face.” She led
them to a booth somewhat detached
from the crowd of dining commuters.
“And will you and your friend be
having dinner?”

“Yes, Mrs. McCoy. Suppose you
order for us—but be sure it includes
one of your steaks.”

“Two inches thick—from a steer
that died happy.” She glided away,
moving her fat frame with surpris-
ing grace. v

With sophisticated foreknowledge
of the chief engineer’s needs, Mrs.
MecCoy had left a portable telephone
at the table. Gaines plugged it into
an accommodation jack at the side
of the booth, and dialed a number.
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“Hello—Davidson? Dave, this is
the chief. I'm in Jake's Steak House
No. 4 for supper. You can reach me
by calling 10-L-6-6.”

He replaced the handset, and Blek-
insop inquired politely: “Is it neces-
sary for you to be available at all
times?”

“Not strictly necessary,” Gaines
told him, “but I feel safer when I am
in touch. Either Van Kleeck, or my-
self, should be where the senior en-
gineer of the watch—that’s Davidson
this shift—ecan get hold of us in a
pinch. If it’s a real emergency, I
want to be there, naturally.”

“What would constitute a real
emergency?”’

“Two things, principally. A power
failure on the rotors would bring the
road to a standstill, and possibly
strand millions of people a hundred
miles, or more, from their homes. If
it happened during a rush hour, we
“would have to evacuate those mil-
lions from the road—not too easy to
do.”

“You say millions—as many as
* that?”

“Yes, indeed. There are twelve
million people dependent on this
roadway, living and working in the
buildings adjacent to it, or within
five miles of each side.”

Tee Ace or PowEr blends into the
Age of Transportation almost im-
perceptibly, but two events stand out
as landmarks in the change: The in-

vention of the Sun-power screen, and

the opening of the first moving road.
The power resources of oil and coal
of the United States had—save for a
few sporadic outbreaks of common
sense—been shamefully wasted in
their development all through the
first half of the Twentieth Century.
Simultaneously, the automobile,
from its humble start as a one-lunged
horseless carriage, grew into a steel-

bodied monster of over a hundred
horsepower and capable of making
more than a hundred miles an hour.
They boiled over the countryside,
like yeast in ferment. In 1945 it was
estimated that there was a motor
vehicle for every two persons in the
United States.

They contained the seeds of their
own destruction. Seventy million
steel juggernauts, operated by im-
perfect human beings at high speed,
are more destructive than war. In
the same reference year the pre-
miums paid for compulsory liability
and property damage insurance by
automobile owners exceeded in
amount the sum paid the same year
to purchase automobiles. Safe driv-
ing campaigns were chronic phenom-
ena, but were mere pious attempts
to put Humpty-Dumpty together:
again. It was not physically possi-
ble to drive safely in those crowded
metropolises. Pedestrians were sar-
donically divided into two classes,
the quick, and the dead.

But a pedestrian could be deﬁned
as a man who had found a place to
park his car. The automobile made
possible huge cities, then choked
those same cities to death with their
numbers. In 1900 Herbert George
Wells pointed out that the saturation
point in the size of a city might be
mathematically predicted in terms of
its transportation facilities. From
a standpoint of speed alone the auto-
mobile made possible cities two hun-
dred miles in diameter, but traffic
congestion, and the inescapable, in-
herent danger of high-powered, indi-
vidually operated vehicles canceled
out the possibility.

In 1945 Federal Highway No. 66
from Los Angeles to Chicago, “The
Main Street of America,” was trans-
formed into a superhighway for mo-
tor vehicles, with an underspeed
limit of sixty miles per hour. It was
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planned as a public works project to
stimulate heavy industry; it had an
unexpected by-product. The great
cities of Chicago and St. Louis
stretched out urban pseudopods to-
ward each other, until they met near

Bloomington, Tllinois. The two
parent cities actually shrunk in
population.

The same year the city of San
Francisco replaced its antiquated
cable cars with moving stairways,
powered with the Douglas-Martin
Solar Reception Screens. The largest
number of automobile licenses in
history had been issued that calen-
dar year, but the end of the auto-
mobile was in sight. The National
Defense Act of 1947 closed its era.

This act, one of the most bitterly
debated ever to be brought out of
committee, declared petroleum to be
an essential and limited material of
war. The army and navy had first
call on all oil, above or below the
ground, and seventy million civilian
vehicles faced short and expensive
rations.

Take the superhighways of the
period, urban throughout their
length. Add the mechanized streets
of San Francisco’s hills. Heat to boil-
mg point with an imminent shortage
of gasoline. Flavor with Yankee in-
genuity. The first mechanized road
was opened, in 1950, between Cin-
cinnati and Cleveland.

It was, as one would expect, com-
paratively primitive in design. The
fastest strip moved only thirty miles
per hour, and was quite narrow, for
no one had thought of the possibility
of locating retail trade on the strips
themselves. Nevertheless, it was a
prototype of the social pattern
which was to dominate the American
scene within the next two decades—
neither rural nor urban, but partak-
ing equally of both, and based on

rapid, safe, cheap, convenient trans-
portation.

Factories—wide, low buildings
whose roofs were covered with solar
power screens of the same type that
drove the road—Ilined the roadway
on each side. Back of them and in-
terspersed among them were com-
mercial hotels, retail stores, theaters,
apartment houses. Beyond this long,
thin, marrow strip was the open
countryside, where much of the popu-
lation lived. Their homes dotted the

‘hills, hung on the banks of creeks,

and nestled between the farms. They
worked in the “city,” but lived in
the “country”—and the two were
not ten minutes apart.

Mgs. McCoy served the chief and
his guest in person. They checked
their conversation at the sight of the
magnificent steaks.

Up and down the six-hundred-mile
line, sector engineers of the watch
were getting in their hourly reports
from their subsector technicians.
“Subsector One—check!” *Subsec-
tor Two—rcheck!” Tensiometer read-
ings, voltage, load, bearing tempera-
tures, synchrotachometer readings—
“Subsector Seven—check!” Hard-
bitten, able men in dungarees, who
lived much of their lives down in-
side amidst the unmuted roar of the
hundred-mile strip, the shrill whine
of driving rotors, and the complaint
of the relay rollers.

Davidson studied the moving
model of thé road, spread out before
him in the main control room at
Fresno Sector. He watched the barely
perceptible crawl of the miniature
hundred-mile strip and subcon-
sciously noted the reference number
on it which located Jake's Steak
House No. 4. The chief would be
getting into Stockton soon; he'd give
him a ring after the hourly reports
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The patrol had him before he could reach the signal box to
send an alarm. But somewhere ahead another had spotted them—

were in. Everything was quiet; was over. He turned to his cadet
traffic tonnage normal for rush hour; engineer of the watch. “Mr. Barnes.”
he would be sleepy before this watch “Yes, sir.”
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“I think we could use some coffee.”

“Good idea, sir. I'll order some
as soon as the hourlies are in.”

The minute hand of the control
board chronometer reached twelve.
The cadet watch officer threw a
switch. “All sectors, report!” he said,
in crisp, self-conscious tones.

The faces of two men flicked into
view on the visor screen. The younger
answered him with the same air of
acting under supervision. “Diego
Circle—rolling!”

They were at once replaced by

two more. “Angeles Sector—roll-
ing!” '

Then: ““Bakerfield Sector—roll-
ing!”

',’

And: “Stockton Sector—rolling!
Finally, when Reno Circle had re-
ported, the cadet turned to Davidson
and reported: “Rolling, sir.”
“Very well—keep them rolling!”

The visor screen flashed on once
more. “Sacramento Sector—supple-
mentary report.”

“Proceed.”

“Cadet Engineer Guenther, while
on visual inspection as cadet sector
engineer of the watch, found Cadet
Engineer Alec Jeans, on watch as
cadet subsector technician, and R. J.
Ross, technician second class, on
watch as technician for the same
subsector, engaged in playing cards.
It was not possible to tell with any
accuracy how long they had neg-
Jected to patrol their subsector.”

“Any damage?”

“One rotor running hot, but still
synchronized. It was jacked down,
and replaced.”

“Very well. Have the paymaster
give Ross his time, and turn him
over to the civil authorities. Place
Cadet Jeans under arrest and order
him to report to me.”

- “Very well, sir.”
“Keep them rolling!”
Davidson turned back to the con-

"’

-won’t happen.

-trol desk and dialed Chief Engmeer
“Gaines’ temporary number.

“You MENTIONED that there were
two things that could cause major
trouble on the road, Mr. Gaines, but
you spoke only of power failure to
the rotors.”

Gaines pursued an elusive bit of
salad before answering. ‘“There really
isn’t a second major trouble—it
However—we are
traveling along here at one hundred
miles per hour. Can you visualize
what would happen if this strip un-
der us should break?”

Mr. Blekinsop shifted nervously
in his chair. “Hm-m-m! Rather a
disconcerting idea, don’t you think?
I mean to say, one is hardly aware
that one is traveling at high speed,
here in this snug room. What would
the result be?”

“Don’t let it worry you; the strip
can’t part. It is built up of over-
lapping sections in such a fashion

- that it has a safety factor of better

than twelve to one. Several miles

" of rotors would have to shut .down

all at once, and the circuit breakers
for the rest of the line fail to trip
out before there could possibly be
sufficient tension on the strip to
cause it to part.

“But it happened once, on the
Philadelphia-Jersey  City road, and
we aren’t likely to forget it. It was
one of the earliest high-speed roads,
carrying a tremendous passenger
traffic, as well as heavy freight, since
it serviced a heavily industrialized
area. The strip was hardly more than
a conveyor belt, and no one had fore-
seen the weight it would carry. Tt
happened under maximum load, nat-
urally, when the high-speed way
was crowded. The part of the strip
behind the break buckled for miles,
crushing passengers against the roof
at eighty miles per hour. The section
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" forward of the break cracked like a
whip, spilling passengers onto the
slower ways, dropping them on the
exposed rollers and rotors down in-
side, and snapping them up against
the roof.

“Over three thousand people were
killed in that one accident, and there
was much agitation to abolish the
roads. They were even shut down
for a week by presidential order, but
he was forced to reopen them again.
There was no alternative.”

“Really? Why not?”

“The country had become eco-
nomically dependent on the roads.
They were the principal means of
transportation in the industrial
areas—the only means of economic
importance. Factories were shut
down; food didn’t move; people got
hungry—and the president was
forced to let them roll again. It was
the only thing that could be done;
the social pattern had crystallized
in one form, and it couldn’t be
changed overnight. A large, indus-
trialized population must have large-
scale transportation, not only for
people, but for trade.”

Mr. Blekinsop fussed with his nap-
kin, and rather diffidently suggested:
“Mr. Gaines, I do not intend to dis-
parage the ingenious accomplish-

- ments of your great people, but isn’t

it possible that you may have put
too many eggs in one basket in al-
lowing your whole economy to be-
come dependent on the functioning
of one type of machinery?”

Gaines considered this soberly. “I
see your point. Yes—and no. Every
civilization above the peasant-and-
village type is dependent on some
key type of machinery. The old
South was based on-the cotton gin.
Imperial England was made possi-
. ble by the steam engine. Large popu-
" lations have to have machines for
power, for transportation, and for

‘manufacturing in order to live. Had

it not been for machinery the-large
populations could never have grown
up. That’s not a fault of the ma-
chine; that’s its virtue. ¢

“But it is true that whenever we
develop machinery to the point
where it will support large popula-
tions at a high standard of living
we are then bound to keep that ma-
chinery running, or suffer the con-
sequences. But the real hazard in
that is not the machinery, but the
men who run the machinery. These
roads, as machines, are all right.
They are strong and safe and will do
everything they were designed to do.
No, it’s not the machines, it's the
men. :

“When a population is dependent
on a machine, they are hostages of
the men who tend the machines. If
their morale is high, their sense of
duty strong—"

Someone up near the front of the
restaurant had turned up the volume
control of the radio, letting out a
blast of music that drowned out
Gaines’ words. When the sound had
been tapered down to a more nearly
bearable volume, he was saying:

“Listen to that. It illustrates my
point.”

BrLekiNsoP turned an ear to the
music. It was a swinging march of
compelling rhythm, with a modern
interpretive  arrangement. One
could hear the roar of machinery,

" the repetitive clatter of mechanisms.

A pleased smile of recognition spread
over the Australian’s face. “It’s your

. field artillery song, “The Roll of the

Caissons,” isn’t it? -But I don’t see
the connection.”

“You're right; it was “The Roll of
the Caissons,” but we adapted it to
our own purposes. It’s “The Road
Song of the Lransport Cadets,” too.
Wait!”
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. The persistent throb of the march
continued, and seemed to blend with
the vibration of the roadway under-
neath into a single timpano. Then a
male chorus took up the verse:

“Hear them hum!

Waich them run!

Oh, our job is never done,

For our roadways go rolling along!
While you ride;

While you glide;

We are watching down inside,

So your roadways keep rolling along!

“Oh, it’s Hie! Hie! Hee!

The rotor men are we—

Check off the sectors loud and strong!
ONE! TWO! THREE!

Anywhere you go

You are bound to know

That your roadways are rolling along!

KEEP THEM ROLLING!
That your roadways are rolling along!”

“See?” said Gaines, with more ani-
mation in his voice. “See? That is
the real purpose of the United States
Academy of Transport. That is the
reason why the transport engineers
are a semimilitary profession, with
strict discipline. We are the bottle
neck, the sina qua non, of all indus-
try, all economic life. Other indus-
tries can go on strike, and only
create temporary and partial disloca-
tions. Crops can fail here and there,
and the country takes up the slack.
But if the roads stop rolling, every-
thing else must stop; the effect
would be the same as a general strike
—with this important difference: It
takes a majority of the population,
fired by a real feeling of grievance, to
create a general strike; but the men
that run the roads, few as they are,
can create the same complete paraly-
sis.
“We had just one strike on the
roads, back in '60. It was justified,
I think, and it corrected a lot of real
abuses—but it mustn’t happen
again.”

AST—2

“But what is to prevent it hap-
pening again, Mr. Gaines?”

“Morale—ésprit de corps. The
technicians in the road service are
indoctrinated constantly with the
idea that their job is a sacred trust.
Besides, we do everything we can
to build up their social position. But
even more important is the academy.
We try to turn out graduate engi-
neers imbued with the same loyalty,
the same iron self-discipline, and de-
termination to perform their duty to
the community at any cost, that An-
napolis and West Point and Goddard
are so successful in inculcating in
their graduates.”

“Goddard? Oh, yes, the rocket
field. And have you been success-
ful, do you think?”

“Not entirely, perhaps, but we will
be. Tt takes time to build up a tra-
dition. When the oldest engineer is
a man who entered the academy in
his teens, we can afford to relax a
little and treat it as a solved prob-
lem.”

“I suppose you are a graduate?”

Gaines grinned. “You flatter me
—I must look younger than I am.
No, I'm a carry-over from the army.
You see, the war department oper-
ated the roads for some three months
during reorganization after the strike
in ’60. I served on the conciliation
board that awarded pay increases
and adjusted working conditions,
then I was assigned—"

The signal light of the portable
telephone glowed red. Gaines said,
“Excuse me,” and picked up the
handset. “Yes?”

Blekinsop could overhear the voice
at the other end. ‘“This is Davidson,
chief. The roads are rolling.” 1

“Very well. Keep them rolling!”

“Had another trouble report from
the Sacramento Sector.”

“Again? What this time?”

Before Davidson could reply he
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was cut off. As Gaines reached out
to dial him back, his coffee cup, half
full, landed in his lap. Blekinsop was
aware, even as he was lurched against
the edge of the table, of a disquieting
change in the hum of the roadway.

“What has happened, Mr.
Gaines?”

“Don’t know. Emergency stop—
God knows why.” He was dialing
furiously. Shortly he flung the phone
down, without bothering to return
the handset to its cradle. “Phones
are out. Come on! No! You’ll be
safe here. Wait.”

“Must I?”

“Well, come along then, and stick
close to me.” He turned away, hav-
ing dismissed the Australian cabinet
minister from his mind. The strip
ground slowly to a rest, the giant
- rotors and myriad rollers acting as
flywheels in preventing a disastrous
sudden stop. Already a little knot of
commuters, disturbed at their eve-
ning meal, were attempting to crowd
out the door of the restaurant.

“Halt!”

There is something about a com-
mand issued by one used to being
obeyed which enforces compliance. It
may be intonation, or possibly a
more esoteric power, such as animal

tamers are reputed to be able to

exercise in controlling ferocious
beasts. But it does exist, and can
be used to compel even those not
habituated to obedience.

The commuters stopped in their
tracks.

Gaines continued: “Remain in the
restaurant until we are ready to
evacuate you. I am the chief engi-
neer. You will be in no danger here.
You!” He pointed to a big fellow
near the door. “You're deputized.
Don’t let anyone leave without
proper authority. Mrs. McCoy, re-
sume serving dinner.”

GAInEs strode out the door, Blek-
insop tagging along. The situation
outside permitted no such simple
measures. The hundred-mile strip
alone had stopped; twenty feet away
the next strip flew by at an un-
checked ninety-five miles an hour.
The passengers on it flickered past,
unreal cardboard figures.

The twenty-foot walkway of the
maximum speed strip had been
crowded when the breakdown oc-
curred. Now the customers of shops,
of lunch stands, and of other places
of business, the occupants of lounges,
of television - theaters—all came
crowding out onto the walkway to
see what had happened. The first
disaster struck almost immediately.

The crowd surged, and pushed
against a middle-aged woman on its
outer edge. In attempting to re-
cover her balance she put one foot
over the edge of the flashing ninety-
five-mile strip. She realized her
gruesome error, for she screamed be-
fore her foot touched the ribbon.

She spun around and landed
heavily on the moving strip, and
was rolled by it, as the strip at-
tempted to impart to her mass, at
one blow, a velocity of ninety-five
miles per hour—one hundred and
thirty-nine feet per second. As she
rolled she mowed down some of the
cardboard figures as a sickle strikes
a stand of grass. Quickly, she was
out of sight, her identity, her injur-
ies, and her fate undetermined, and
already remote. _

But the consequences of her mis-
hap were not done with, One of the
flickering cardboard figures bowled
over by her relative moment fell to-
ward the hundred-mile  strip,
slammed into the shockbound crowd,
and suddenly appeared as a live man
—but broken and bleeding—amidst
the luckless, fallen victims whose
bodies had checked his wild flight.
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Even there it did not end. The
disaster spread from its source, each
bhapless human ninepin more likely
than not to knock down others so
that they fell over the danger-laden
boundary, and in turn ricocheted to
a degrly-bought equilibrium.

But the focus of calamity sped out
of sight, and Blekinsop could see no
more. His active mind, accustomed
to dealing with large numbers of
individual human beings, multiplied
the tragic sequence he had witnessed
by twelve hundred miles of thronged
conveyor strip, and his stomach
chilled.

To Blekinsop’s surprise, Gaines
made no effort to succor the fallen,
nor to quell the fear-infected mob,
but turned an expressionless face
back to the restaurant. When Blek-
insop saw that he was actually re-
entering the restaurant, he plucked
at Gaines’ sleeve. “Aren’t we going
to help those poor people?”

The cold planes of the face of the
man who answered him bore no re-
semblance to his genial, rather boy-
ish host of a few minutes before.
“No. Bystanders can help them—
T've got the whole road to think of.
Don’t bother me.”

Crushed, and somewhat indignant,
the politician did as he was ordered.
Rationally, he knew that the chief
engineer was right—a man respon-
sible for the safety of millions cannot
turn aside from his duty to render
personal service to one—but the cold
detachment of such viewpoint was
repugnant to him.

Gaines was back in the restaurant.
“Mrs. McCoy, where is your geta-
way?”

“In the pantry, sir.”

Gaines hurried there, Blekinsop at
his heels. A nervous Filipino salad
boy shrank out of Gaines’ way as
he casually swept a supply of pre-
pared green stufis onto the floor, and

stepped up on the counter where
they had rested. Directly above his
head and within reach was a cireu-
lar manhole, counterweighted and
operated by a handwheel set in its
center. A short steel ladder, hinged
to the edge of the opening, was
swung up flat to the ceiling and se-
cured by a hook.

Blekinsop lost his hat in his en-
deavor to clamber quickly enough
up the ladder after Gaines. When
he emerged on the roof of the build-
ing, Gaines was searching the ceiling
of the roadway with a pocket flash-
light. He was shuffling along,
stooped double in the awkward four
feet of space between the roof un-
derfoot and ceiling.

He found what he sought, some
fifty feet away—another manhole
similar to the one they had used to
escape from below. He spun the
wheel of the lock, and stood up in
the space, then rested his hands on
the sides of the opening, and with a
single lithe movement vaulted to the
roof of the roadways. His compan-
ion followed him with more difficulty.

They stood in darkness, a fine,
cold rain feeling at their faces. But
underfoot, and stretching beyond
sight on each hand, the Sun-power
screens glowed with a faint opales-
cent radiance, their slight percentage
of inefficiency as transformers of ra-
diant Sun power to available elec-
trical power being evidenced as a
mild induced radioactivity. The ef-
fect was not illumination, but rather
like the ghostly sheen of a snow-cov-
ered plain seen by starlight.

ToeE cLow picked out the path
they must follow to reach the rain-
obscured wall of buildings bordering
the ways. The path was a narrow
black stripe which arched away into
the darkness over the low curve of
the roof. They started away on this
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path at a dogtrot, making as much
speed as the slippery footing and the
dark permitted, while Blekinsop’s
mind still fretted at the problem of
Gaines’ apparently callous detach-
ment. Although possessed of a keen
intelligence, his nature was domi-
nated by a warm, human sympathy,
without which no politician, irrespec-
tive of other virtues or shortcomings,
is long successful.

Because of this trait he distrusted
instinctively any mind which was
guided by logic alone. He was aware
that, from a standpoint of strict
logic, no reasonable case could be
made out for the continued existence
of the human race, still less for the
human values he served.

Had he been able to pierce the
preoccupation of his companion, he
would have been reassured. On the

surface, Gaines’ exceptionally intel-
ligent mind was clicking along with
the facile ease of an electromechani-
cal integrator—arranging data atk
hand, making tentative decisions,
postponing judgments without preju-
dice until necessary data were avail-
able, exploring alternatives. Under-
neath, in a compartment insulated
by stern self-discipline from the act-
ing theater of his mind, his emotions
were a torturing storm of self re-
proach. He was heartsick at the suf-
fering he had seen, and which he
knew too well was duplicated up and
down the line. Although he was not
aware of any personal omission,
nevertheless the fault was somehow
his, for authority creates responsi-
bility.

He had carried too long the super-
human burden of kingship—which
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no sane mind can carry light-
heartedly—and was at this moment
perilously close to the frame of mind
which sends captains down with their
ships. But the need for immediate,
constructive action sustained him.

But no trace of this conflict
reached his features.

At the wall of buildings glowed a
green line of arrows, pointing to the
left. Over them, at the terminus of
the narrow path, shone a sign: “Ac-
cess down.” They pursued this, Blek-
insop puffing in Gaines’ wake, to a
door let in the wall, which gave into
a narrow stairway lighted by a sin-
gle glow tube. Gaines plunged down
this, still followed, and they emerged
on the crowded, noisy, stationary
walkway adjoining the northbound
road.

Immediately adjacent to the stair-
way, on the right, was a public tele-
booth. Through the glassite door
they could see a portly, well-dressed
man speaking earnestly to his female
equivalent, mirrored in the visor
screen. Three other citizens were
waiting outside the booth.

Gaines pushed past them, flung
open the door, grasped the bewil-
dered and indignant man by the
shoulders and hustled him outside,
kicking the door closed after him.
He cleared the visor screen with one
sweep of his hand, before the matron
pictured therein could pretest, and
pressed the emergency-priority but-
ton.

He dialed his private code number,
and was shortly looking into the
troubled face of his engineer of the
watch, Davidson.

“Report!”

“It’s you, chief! Thank God!
Where are you?” Davidson’s relief
was pathetic.

“Report!”

The senior watch officer repressed

his emotion, and complied in direct,
clipped phrases: “At 7:09 p. m. the
consolidated tenmsion reading, Strip
20, Sacramento Sector, climbed sud-
denly. Before action could be taken,
tension on Strip 20 passed emergency
level; the interlocks acted, and power
to subject strip cut out. Cause of
failure unknown. Direct communi-
cation to Sacramento control office
has failed. They do not answer the
auxiliary, nor commercial. Effort to
re-establish communication contin-
ues: Messenger dispatched from
Stockton Subsector 10.

“No casualties reported. Warning
broadcast by public announcement
circuit to keep clear of Strip 19.
Evacuation has commenced.”

“There are casualties,” Gaines cut
in. “Police and hospital emergency
routine. Move!”

“Yes, sir!” Davidson snapped
back, and hooked a thumb over his
shoulder—but his cadet officer of
the watch had already jumped to
comply. “Shall I cut out the rest of
the road, chief?”

“No. No more casualties are likely
after the first disorder. Keep up the
broadcast warnings. Keep those other
strips rolling, or we will have a traffic
jam the devil himself couldn’t un-
tangle.”

Gaines had in mind the impossi-
bility of bringing the strips up to
speed under load. The rotors were
not powerful enough to do this. If
the entire road was stopped, he would
have to evacuate every strip, cor-
rect the trouble on Strip 20, bring
all strips up to speed, and then move
the accumulated peak-load traffic.
In the meantime, over five million
stranded passengers would consti-
tute a tremendous police problem. It
was simpler to evacuate passengers
on Strip 20 over the roof, and allow
them to return home via the remain-
ing strips. :
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“Notify the mayor and the gov-
ernor that I have assumed emer-
gency authority. Same to the chief
of police and place him under your
orders. Tell the commandant to arm
all cadets available and await orders.
Move!”

“Yes, sir. Shall I recall technicians
off watch?”

“No. This isn’t an engineering
failure. Take a look at your read-
ings; that entire sector went out
simultaneously. Somebody cut out
those rotors by hand. Place off-
watch technicians on standby status
—but don’t arm them, and don’t
send them down inside. Tell the
commandant to rush all available
senior-class cadets to Stockton Sub-
sector Office No. 10 to report to me.
I want them equipped with tumble-
bugs, pistols, and sleep-gas bombs.”

“Yes, sir.” A clerk leaned over
Davidson’s shoulder and said some-
thing in his ear. “The governor
wants to talk to you, chief.”

“Can’t do it—nor can you. Who's
your relief? Have you sent for him?”
“Hubbard—he’s just come in.”

“Have him talk to the governor,
the mayor, the press—anybody that
calls—even the White House. You
stick to your watch. I’m cutting off.
I'll be back in communication as
quickly as I can locate a reconnais-
sance car.” He was out of the booth
almost before the screen cleared.

Brekinsor did not venture to
speak, but followed him out to the
northbound twenty-mile strip. There
Gaines stopped, short of the wind-
break, turned, and kept his eyes on
the wall beyond the stationary
walkway. He picked out some land-
mark or sign—not apparent to his
companion—and did an Eliza cross-
ing the ice back to the walkway, so
rapidly that Blekinsop was carried
some hundred feet beyond him, and

almost failed to follow when Gaines
ducked into a doorway, and ran
down a flight of stairs.

They came out on a narrow lower
walkway, down inside. The pervad-
ing din claimed them, beat upon
their bodies as well as their ears.
Dimly, Blekinsop perceived their
surroundings, as he struggled to face
that wall of sound. Facing him, il-
luminated by the red monochrome
of a neon arc, was one of the rotors
that drove the five-mile strip, its
great, drum-shaped armature revolv-
ing slowly around the stationary field
coils in its core. The upper surface
of the drum pressed against the un-
der side of the moving way and im-
parted to it its stately progress.

To the left and right, a hundred
yards each way, and beyond at simi-
lar intervals, farther than he could
see, were other rotors. Bridging the
gaps between the rotors were the
slender rollers, crowded together
like cigars in a box, in order that the
strip might have a continuous rolling
support. The rollers were supported
by steel-girder arches through the
gaps of which he saw row after row
of rotors in staggered succession, the
rotors in each succeeding row turn-
ing over more rapidly than the last.

Separated from the narrow walk-
way by a line of supporting steel pil-
lars, and lying parallel to it on the
side away from the rotors, ran a
shallow paved causeway, jained to
the walk at this point by a ramp.
Gaines peered up and down this tun-
nel in evident annoyance. Blekinsop
started to ask him what troubled
him, but found his voice snuffed out
by the sound. He could not cut
through the roar of thousands of
rotors and the whine of hundreds of
thousands of rollers.

Gaines saw his lips move, and
guessed at the question. He cupped
his hands around Blekinsop’s right
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ear, and shouted: “No car—I ex-
pected to find a car here.”

The Australian, wishing to be help-
ful, grasped Gaines’ arm and pointed
back into the jungle of machinery.
Gaines’ eye followed the direction in-
dicated and picked out something
that he had missed in his preoccupa-
tion—a half dozen men working

around a rotor several strips away.

They had jacked down a rotor un-
til it was no longer in contact with
the road surface, and were preparing
to replace it in toto. The replace-
ment rotor was standing by on a low,
heavy truck.

_ The chief engineer gave a quick
smile of acknowledgment and thanks,
and aimed his flashlight at the group,
the beam focused down to a slender,
intense needle of light. One of the
technicians looked up, and Gaines
snapped the light on and off in a re-
peated, irregular pattern. A figure
detached itself from the group and
ran toward them.

It was a slender young man,
dressed in dungarees, and topped off
with ear pads and an incongruous,
pillbox cap, bright with gold braid
and insignia. He recognized the
chief engineer and saluted, his face
falling into humorless, boyish intent-
ness.

Gaines stuffed his torch into a
pocket and commenced to gesticulate
rapidly with both hands—clear,
clean gestures, as involved and as
meaningful as deaf-mute language.
Blekinsop dug into his own dilettante
knowledge of anthropology and de-
cided that it was most like an Ameri-
can Indian sign language, with some
of the finger movements of hula. But
it was necessarily almost entirely
strange, being adapted for a particu-
lar terminology.

'The cadet answered him in kind,
stepped to the edge of the causeway,
and flashed his torch to the south.

He picked out a car, still some dis-
tance away, but approaching at
headlong speed. It braked, and came
to a stop alongside them.

It was a small affair, ovoid in
shape, and poised on two centerline
wheels. The forward, upper surface
swung up and disclosed the driver,
another cadet. Gaines addressed him
briefly in sign language, then hustled
Blekinsop ahead of him into the
cramped passenger compartment.

As the glassite hood was being
swung back into place, a blast of
wind smote them, and the Australian
looked up in time to glimpse the last
of three much larger vehicles hurtle
past them. They were headed north,
at a speed of not less than two hun-
dred miles per hour. Blekinsop
thought that he had made out the
little hats of cadets through the win-
dows of the last of the three, but he
could not be sure.

He had no time to wonder, so vio-
lent was the driver’s getaway.
Gaines ignored the accelerating
surge—he was already calling David-
son on the built-in communicator.
Comparative silence had settled
down once the car was closed. The
face of a female operator at the re-
lay station showed on the screen.

“Get me Davidson—senior watch
office!”

“Oh! It’s Mr. Gaines! The mayor
wants to talk to you, Mr. Gaines.”

“Refer him—and get me David-
son. Move!”

“Yes, sir.”

“And see here—leave this circuit
hooked in to Davidson’s board until
I tell you personally to cut it.”

“Right.” Her face gave way to
the watch officer’s.

“That you, chief? We’re moving
—progress 0. K.—no change.”

“Very well. You’ll be able to raise
me on this circuit, or at Subsector 10
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office. Clearing now.” Davidson’s
face gave way to the relay operator.

“Your wife is calling, Mr. Gaines.
Will you take it?”

Gaines muttered something not
quite gallant, and answered: “Yes.”

Mrs. Gaines flashed into facsimile.
He burst into speech before she could
open her mouth. “Darling I'm all
‘right don’t worry T’ll be home when
I get there I've got to go now.” It
was all out in one breath, and he
slapped the control that cleared the
screen. : ' -

They slammed to a breath-taking
stop alongside the stair leading to
the watch office of Subsector 10, and
piled out. Three big lorries were
drawn up on the ramp, and three pla-
toons of cadets were ranged in rest-
less ranks alongside them. Tumble-
bugs—small, open monocycles, used
to patrol down inside—were ready
nearby.

A cadet trotted up to Gaines and
saluted. “Lindsay, sir—cadet engi-
neer of the watch. The engineer of
the watch requests that you come at
once to the control room.”

The engineer of the watch looked
up as they came in. “Chief—Van
Kleeck is calling you.”

“Put him on.”

When Van Kleeck appeared in the
big visor, Gaines greeted him with:
“Hello, Van. Where are you?”

“Sacramento office. Now listen—"

“Sacramento? That’s good! Re-
port.” ;

Van Kleeck looked disgruntled.
“Report, hell! I’'m not your deputy
any more, Gaines. Now, you—"
~ “What the hell are you talking

about?”

“Listen, and don’t interrupt me,
and you’ll find out. You’re through,
Gaines. I've been picked as Director
of the Provisional Control Commit-
tee for the New Order.”

“Van, have you gone off your

rocker? What do you mean—the
‘New Order’?”

“You'll find out. This is it—the
Functionalist revolution. We're in;
you're out. We stopped Strip 20 just
to give you a little taste of what we
can do.”

ConcerniNg Funcrion: A Trea-
tise on the Natural Order in Society,
the Bible of the Functionalist move-
ment, was first published in 1930. It
claimed to be a scientifically accu-
rate theory of social relations. The
author, Paul Decker, disclaimed the
“outworn and futile” ideas of democ-
racy and human equality, and sub-
stituted a system in which human
beings were evaluated “function-
ally”—that is to say, by the role each
filled in the economic sequence, The
underlying thesis was that it was
right and proper for a man to exer-
cise over his fellows whatever power
was inherent in his function, and
that any other form of social organi-
zation was silly, visionary, and con-
trary to the “natural order.”

The complete interdependence of
modern economic life seems to have
escaped him entirely.

His ideas were dressed up with a
glib mechanistic pseudopsychology
based on the observed orders of
precedence among barnyard fowls,
and on the famous Pavlov condi-
tioned reflex experiments on dogs.
He failed to note that human beings
are neither dogs nor chickens. Old
Dr. Pavlov ignored him entirely, as
he had ignored so many others who
had blindly and unscientifically dog-
matized about the meaning of his
important, but strictly limited, ex-
periments.

Functionalism did not take hold
at once—during the ’30s almost ev-
everyone, from truck driver to hat-
check girl, had a scheme for setting
the world right in six easy lessons;
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and a surprising percentage managed
to get their schemes published. But
it gradually spread. Functionalism
was particularly popular among lit-
tle people everywhere who could per-
suade themselves that their particu-
lar jobs were the indispensable ones,
and that therefore, under the ‘“nat-
ural order,” they would be top dogs.
- With so many different functions ac-
tually indispensable such self-per-
suasion was easy.

Gaives sTARED at Van Kleeck for a
moment before replying. “Van,” he
said slowly, “you don’t really think
you can get away with this, do you?”

The little man puffed out his chest.
“Why not? We have gotten away
with it. You can’t start Strip 20
until T am ready to let you, and I
can stop the whole road, if neces-
sary.”

Gaines was becoming uncomfort-
ably aware that he was dealing with
unreasonable conceit, and held him-
self patiently in check. “Sure you
can, Van—but how about the rest
of the country? Do you think the

United States army will sit quietly

by and let you run California as your
private kingdom?”’

Van Kleeck looked sly. “I've
planned for that. I've just finished
broadcasting a manifesto to all the
road technicians in the country, tell-
ing them what we have done, and
telling them to arise, and claim their
rights. With every road in the coun-
try stopped, and people getting hun-
gry, I reckon the president will think
twice before sending the army to tan-
gle with us. Oh, he could send a
force to capture, or kill, me—I’m not
afraid to die!—but he doesn’t dare
start shooting down road technicians
as a class, because the country can’t
get along without us—consequently,
he’ll have to get along with us—on
our terms!”

There was much bitter truth in
what he said. If an uprising of the
road technicians became general, the
government could no more attempt
to settle it by force than a man could
afford to cure a headache by blowing
out his brains. But was the upris-
ing general?

“Why do you think that the tech-
nicians in the rest of the country
will follow your lead?”

“Why not? It’s the natural order
of things. This is an age of machin-
ery; the real power everywhere is in
the technicians, but they have been
kidded into not using their power
with a lot of obsolete catch phrases.
And of all the classes of technicians,
the most important, the absolutely
essential, are the road technicians.
From now on they run the show—
it’s the natural order of things!” He
turned away for a moment and
fussed with some papers on the desk
before him; then he added: “That’s
all for now, Gaines—I've got fo call
the White House, and let the Presi-
dent know how things stand. You
carry on, and behave yourself, and
you won’t get hurt.”

Gaines sat quite still for some min-
utes after the screen cleared. So
that’s how it was. He wondered what
effect, if any, Van Kleeck’s invita-
tion to strike had had on road tech-
nicians elsewhere. None, he thought
—but then he had not dreamed that
it could happen among his own tech-
nicians. Perhaps he had made a mis-
take in refusing to take time to talk
to anyone outside the road. No—if
he had stopped to talk to the gov-
ernor, or the newspapermen, he
would still be talking. Still—

He dialed Davidson.

“Any trouble in any other sectors,
Dave?”

“No, chief.”

“Or on any other road?”

“None reported.”
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“Did you hear my talk with Van
Kleeck?”

“I was cut in—yes.”

“Good. Have Hubbard call the
President and the governor, and tell
them that I am strongly opposed to
the use of military force as long as
the outbreak is limited to this one
road. Tell them that I will not be
responsible if they move in before
I ask for help.”

Davidson looked dubious.
you think that is wise, chief?”

“I do! If we try to blast Van and
his red-hots out of their position, we
may set off a real, countrywide up-
rising. Furthermore, he could wreck
the road so that God himself couldn’t
put it back together. What’s your
rolling tonnage now?”

“Fifty-three percent under eve-
ping peak.”

“How about Strip 207”

“Almost evacuated.”

“Good. Get the road clear of all
traffic as fast as possible. Better
have the chief of police place a guard
on all entrances to the road to keep
out new traffic. Van may stop all
the strips any time—or I may need
to'myself. Here is my plan: I'm go-
ing down inside with these armed ca-
dets. We will work north, overcom-
ing any resistance we meet. You
arrange for watch technicians and
maintenance crews to follow immedi-
ately behind us. Each rotor, as they
come to it, is to be cut out, then
hocked into the Stockton control
board. It will be a haywire rig, with
no safety interlocks, so use enough
watch technicians to be able to catch
trouble before it happens.

“H this scheme works, we can
move control of the Sacramento Sec-
tor right out from under Van’s feet,
and he can stay in his Sacramento
control office ‘until he gets hungry
enough to be reasonable.”

He cut off and turned to the sub-

“Do

sector engineer of the watch. “Ed-
munds, give me a helmet—and a pis-
tol.”

“Yes, sir.” He opened a drawer,
and handed his chief a slender,
deadly-looking weapon.  Gaines
belted it on, and accepted a helmet,
into which he crammed his head,
leaving the antinoise ear flaps up.
Blekinsop cleared his throat.

“May ...uh...may I have one
of those helmets?” he inquired.

“What?” Gaines focused his at-
tention. “Oh— You won’t need one,
Myr. Blekinsop. I want you to re-
main right here until you hear from
me.”

“But—" The Australian states-
man started to speak, thought bet-
ter of it, and subsided.

From the doorway the cadet en-
gineer of the watch demanded the
chief = engineer’s attention. ‘“‘Mr.
Gaines, there is a technician out here
who insists on seeing you—a man
named Harvey.”

“Can’t do it.”

“He’s from the Sacramento Sector,
sir.

“Oh! Send him in.”

Harvey quickly advised Gaines of
what he had seen and heard at the
guild meeting that afternoon. “I got
disgusted and left while they were
still jawin’, chief. T didn’t think any
more about it until Strip 20 stopped
rolling. Then I heard that the trou-
ble was in Sacramento Sector, and
decided to look you up.”

“How long has this been building
up?’,

“Quite some time, I guess. You
know how it is. There are a few
soreheads everywhere, and a lot of
them are Functionalists. But you
can’t refuse to work with a man just
because he holds different political
views. It’s a free country.”

“You should have come to me be-
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fore, Harvey.” Harvey looked stub-
born. Gaines studied his face. “No,
I guess you are right. It’s my busi-
ness to keep tabs on your mates, not
yours. As you say, it’s a free coun-
try. Anything else?”

“Well—now that it has come to
this, I thought maybe I could help
you pick out the ringleaders.”

“Thanks. You stick with me. We
are going down inside and try to
clear up this mess.”

The office door opened suddenly,
and a technician and a cadet ap-
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peared, lugging a burden between
them. They deposited it on the floor,
and waited.

It was a young man, quite evi-
dently dead. The front of his dunga-
ree jacket was soggy with blood.
Gaines looked at the watch officer.
“Who is he?”

Edmunds broke his stare and an-
swered: “Cadet Hughes. He’s the
messenger I sent to Sacramento when
communication failed. When he
didn’t report, I sent Marston and
Cadet Jenkins after him.”

question in the unending roar of machinery here under the roads.
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Gaines muttered something to
himself, and turned away. “Come
along, Harvey.”

The cadets waiting below had
changed in mood. Gaines noted that
the boyish intentness for excitement
had been replaced by something ug-
lier. There was much exchange of
hand signals and several appeared
to be checking the loading of their
pistols.

He sized them up, then signaled
to the cadet leader. There was a
short interchange of signals. The
cadet saluted, turned to his men,
gesticulated briefly, and brought his
arm down smartly. They filed up-
stairs, and into an empty standby
room, Gaines following.

Once inside, and the noise shut
out, he addressed them: “You saw
Hughes brought in. How many of
you want a chance to kill the louse
that did it?”

Three of the cadets reacted almost
at once, breaking ranks and striding
forward. Gaines looked at them
coldly. “Very well. You three turn
in your weapons, and return to your
quarters. Any of the rest of you
that think this is a matter of private
revenge, or a hunting party, may join
them.” He permitted a short silence
to endure before continuing. “Sacra-
mento Sector has been seized by un-
authorized persons. We are going to
retake it—if possible, without loss of
life on either side, and, if possible,
without stopping the roads. The plan
is to take over down inside, rotor by
rotor, and cross-connect through
Stockton. The task assignment of
this group is to proceed north down
mside, locating and overpowering all
persons in your path. You will bear
in mind the probability that most of
the persons you will arrest are com-
pletely innocent. Consequently, you
will favor the use of sleep-gas bombs,

and will shoot to kill only as a last
resort.

“Cadet captain, assign your men
in squads of ten each, with squad
leader. Each squad is to form a skir-
mish line across down inside,
mounted on tumblebugs, and will
proceed north at fifteen miles per
hour. Leave an interval of one hun-
dred yards between successive
waves of skirmishers. Whenever a
man is sighted, the entire leading
wave will converge on him, arrest
him, and deliver him to a transport
car, then reform in the rear of the
last wave. You will assign the trans-
ports that delivered you here to hold
prisoners. Instruct the drivers to
keep abreast of the second wave.

“You will assign an attack group
to recapture subsector control of-
fies, but no office is to be attacked
until its subsector has been cross-
connected with Stockton. Arrange
laison accordingly.

“Any questions?” He let his eyes
run over the faces of the young men.
When no one spoke up, he turned
back to the cadet in charge. “Very
well, sir. Carry out your orders!”

By taE T1ME the dispositions had
been completed, the follow-up crew
of technicians had arrived, and
Gaines had given the engineer in
charge his instructions. The cadets
“stood to horse” alongside their
poised tumblebugs. The cadet cap-
tain looked expectantly at Gaines.

- He nodded, the cadet brought his

arm down smartly, and the first
wave mounted and moved off.
Gaines and Harvey mounted tum-
blebugs, and kept abreast of the
cadet captain, some twenty-five
yards behind the leading wave. It
had been a long time since the chief
engineer had ridden one of these
silly-looking little vehicles, and he
felt awkward. A tumblebug does not
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give a man dignity, since it is about
the size and shape of a kitchen stool,
gyro-stabilized on a single wheel.
But it is perfectly adapted to patrol-
ling the maze of machinery down in-
side, since it can go through an open-
ing the width of a man’s shoulders, is
easily controlled, and will stand pa-
tiently upright, waiting, should its
rider dismount. :

The little reconnaissance car fol-
lowed Gaines at a short interval,
weaving in and out among the ro-
tors, while the television and audio
communicator inside continued as
Gaines’ link to his other manifold
responsibilities.

The first two hundred yards of
Sacramento Sector passed without
incident, then one of the skirmishers
sighted a tumblebug parked by a
rotor. The technician it served was
checking the gauges at the rotor’s
base, and did not see them approach.
He was unarmed and made no re-
sistance, but seemed surprised and
indignant, as well as very bewildered.

The little command group dropped
back and permitted the new leading
wave to overtake them.

Three miles farther along the score
stood thirty-seven men arrested,
none killed. Two of the cadets had
received minor wounds, and had been
directed to retire. Only four of the
prisoners had been armed; one of
these Harvey had been able to iden-
tify definitely as a ringleader. Har-
vey expressed a desire to attempt to
parley with the outlaws, if any occa-
sion arose. Gaines agreed tentatively.
He knew of Harvey’s long and hon-
orable record as a labor leader, and
was willing to try anything that of-
fered a hope of success with a mini-
mum of violence.

Shortly thereafter the first wave
flushed another technician. He was
on the far side of a rotor; they were
almost on him before he was seen.

He did not attempt to resist, al-
though he was armed, and the inci-
dent would not have been worth re-
cording, had he not been talking into
a hush-a-phone which he had
plugged into the telephone jack at
the base of the rotor.

Gaines reached the group as the
capture was being effected. He
snatched at the soft rubber mask of
the phone, jerking it away from the
man’s mouth so violently that he
could feel the bone-conduction re-
ceiver grate between the man’s teeth.
The prisoner spat out a piece of
broken tooth and glared, but ignored
attempts to question him.

Swift as Gaines had been, it was
highly probable that they had lost
the advantage of surprise. It was
necessary to assume that the pris-
oner had succeeded in reporting the
attack going on beneath the ways.
Word was passed down the line to
proceed with increased caution.

GAINES’ PESSIMISM was justified
shortly. Riding toward them ap-
peared a group of men, as yet several
hundred feet away. There were at
least a score, but their exact
strength could not be determined,
as they took advantage of the rotors
for cover as they advanced. Harvey
looked at Gaines, who nodded, and
signaled the cadet captain to halt
his forces.

Harvey went on ahead, unarmed,
his hands held high above his head,
and steering by balancing the weight
of his body. The outlaw party
checked its speed uncertainly, and
finally stopped. Harvey approached
within a couple of rods of them and
stopped likewise. One of them, ap-
parently the leader, spoke to him in
sign language, to which he replied.

They were too far away, and the
red light too uncertain, to follow the
discussion, It continued for several
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minutes, then ensued a pause. The
leader seemed uncertain what to do.
One of his party rolled forward, re-
turned his pistol to its holster, and
conversed with the leader. The
leader shook his head at the man’s
violent gestures.

The man renewed his argument,
but met the same negative response.
With a final disgusted wave of his
hands, he desisted, drew his pistol,
and shot at Harvey. Harvey grabbed
at his middle and leaned forward.
The man shot again; Harvey jerked,
and slid to the ground.

The cadet captain beat Gaines to
the draw. The killer looked up as the
bullet hit him. He looked as if he
were puzzled by some strange occur-
rence—being too freshly dead to be
aware of it.

The cadets came in shooting. Al-
though the first wave was outnum-
bered better than two to one, they
were helped by the comparative de-
moralization of the enemy. The odds
were nearly even after the first
ragged volley. Less than thirty sec-
onds after the first treacherous shot
all of the insurgent party were dead,
wounded, or under arrest. Gaines’
losses were two dead—including the
murder of Harvey—and two
wounded.

Gaines modified his tactics to suit
the changed conditions. Now that
secrecy was gone, speed and striking
power were of first importance. The
second wave was directed to close in
practically to the heels of the first.
The third wave was brought up to
within twenty-five yards of the sec-
ond. These three waves were to ig-
nore unarmed men, leaving them to
be picked up by the fourth wave,
but they were directed to shoot on
gight any person carrying arms.

Gaines cautioned them to shoot
to wound, rather than to kill, but he

realized that his admonishment was
almost impossible to obey. There
would be killing. Well—he had not
wanted it, but he felt that he had
no choice. Any armed outlaw was a
potential killer—he could not, n
fairness to his own men, lay too many
restrictions on them.

When the arrangements for the
new marching order were completed,

 he signed the cadet captain to go

ahead, and the first and second waves
started off together at the top speed
of which the tumblebugs were capa-
ble—not quite eighteen miles per
hour. Gaines followed them.

He swerved to avoid Harvey's
body, glancing involuntarily down
as he did so. The face was set in a
death mask of rugged beauty in
which the strong fiber of the dead
man’s character was evident. See-
ing this, Gaines did not regret so
much his order to shoot, but the
deep sense of loss of personal honor
lay more heavily on him than be-
fore.

THEY PASSED several technicians
during the next few minutes, but
had no occasion to shoot. Gaines was
beginning to feel somewhat hopeful
of a reasonably bloodless victory,
when he noticed a change in the per-
vading throb of machinery which
penetrated even through the heavy
antinoise pads of his helmet. He
lifted an ear pad in time to hear the
end of a rumbling diminuendo as the
rotors and rollers slowed to rest.

The road was stopped.

He shouted to the cadet captain:
“Halt your men!” His words echoed
hollowly in the unreal silence.

The top of the reconnaissance car
swung up as he turned and hurried
to it. “Chief,” the cadet within
called out, “relay station calling
you.”
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The girl in the visor screen gave
way to Davidson as soon as she
recognized Gaines’ face.

“Chief,” Davidson said at once,
“Van Kleeck’s calling you.”

“Who stopped the road?”

“He did.”

“Any other major change in the
situation?”

“No—the road was practically
empty when he stopped it.”

“Good. Give me Van Kleeck.”

The chief conspirator’s face was
livid with uncurbed anger when he
identified Gaines. He burst into
speech.

“So! You thought I was fooling,
eh? What do you think now, Mr.
Chief Engineer Gaines?”

Gaines fought down an impulse
to tell him exactly what he thought,
particularly about Van Kleeck. Ev-
erything about the short man’s man-
ner affected him like a squeaking
slate pencil.

But he could not afford the luxury
of speaking his mind. He strove to
get just the proper tone into his
voice which would soothe the other
man’s vanity. “I've got to admit
that you’ve won this trick, Van—
the road is stopped—but don’t think
I didn’t take you seriously. I've
watched you work too long to under-
rate you. I know you mean what you
say.”

Van Kleeck was pleased by the
tribute, but tried not to show it.
“Then why don’t you get smart, and
give up?” he demanded belligerently.
“You can’t win.”

“Maybe not, Van, but you know
I’'ve got to try. Besides,” he went
on, “why can’t I win? You said
yourself that I could call on the
whole United States army.”

Van Kleeck grinned triumphantly,
“You see that?” He held up a pear-
shaped electric push button, attached

to a long cord. “If I push that, it will
blow a path right straight across the
ways—blow it to kingdom come.
And just for good measure, I'll take
an ax, and wreck this control sta-
tion before I leave.”

Gaines wished whole-heartedly
that he knew more about psychol-
ogy. Well—he’d just have to do his
best, and trust to horse sense to give
him the right answers. “That’s
pretty drastic, Van, but I don’t see
how we can give up.”

“No? You’d better have another
think. If you force me to blow up
the road, how about all the people
that will be blown up along with it?”

Gaines thought furiously. He did
not doubt that Van Kleeck would
carry out his threat. His very
phraseology, the childish petulance
of “If you force me to do this—",
betrayed the dangerous irrationality
of his frame of mind. And such an
explosion anywhere in the thickly
populated Sacramento Sector would
be likely to wreck one or more apart-
ment houses, and would be certain
to kill shopkeepers on the included
segment of Strip 20, as well as
chance passers-by. Van was abso-
lutely right; he dare not risk the lives
of bystanders who were not aware of
the issae and had not consented to
the hazard—even if the road never
rolled again.

For that matter, he did not relish
chancing major damage to the road
itself—but it was the danger to inno-
cent life which left him helpless.

A tune ran through his head:

“Hear them hum; watch them ruan. Oh,
our work is never done—"

What to do? What to do?
“While you ride; while you glide; we are—"

This wasn’t getting any place.
He turned back to the screen.
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“Look, Van, you don’t want to blow
up the road unless you have to, I'm
sure. Neither do I. Suppose I come
up to your headquarters, and we
talk this thing over. Two reasonable
men ought to be able to make a set-
tlement.”

Van Kleeck was suspicious. “Is
this some sort of a trick?”

“How can it be? T’ll come alone,
and unarmed, just as fast as my car
can get there.”

“How about your men?”

“They will sit where they are until
I'm back. You can put out ob-
servers to make sure of it.”

Van Kleeck stalled for a moment,
caught between the fear of a trap
and the pleasure of having his erst-
while superior come to him to sue
for terms. At last he grudgingly
consented.

GAINES LEFT his instructions, and
told Davidson what he intended to
deo. “If I'm not back within an hour,
you're on your own, Dave.”

“Be careful, chief.”

“T will.”

He evicted the cadet driver from
the reconnaissance car, and ran it
down the ramp into the causeway,
then headed north and gave it the
gun. Now he would have a chance
to collect his thoughts, even at two
hundred miles per hour. Suppose he
pulled off this trick—there would
still have to be some changes made.
Two lessons stood out like sore
thumbs: First, the strips must be
cross-connected with safety inter-
locks so that adjacent strips would
slow down, or stop, if a strip’s speed
became dangerously different from
those adjacent. No repetition of
what happened on twenty!

But that was elementary, a mere
mechanical detail. The real failure

had been in men. Well, the psycho-
logical classification tests must be
improved to insure that the roads
employed only conscientious, re-
liable men. But hell’s bells—that
was just exactly what the present
classification tests were supposed to
insure beyond question. To the best
of his knowledge there had never
been a failure from the improved
Humm-Wadsworth-Burton method
—mnot until today in the Sacramento
Sector. How had Van Kleeck got-
ten one whole sector of temperament-
classified men to revolt?

It didn’t make sense.

Personnel did not behave errati-
cally without a reason. One man
might be unpredictable, but in large
numbers personnel were as depend-
able as machines, or figures. They
could be measured, examined, classi-
fied. His inner eye automatically
pictured the personnel office, with its
rows of filing cabinets, its clerks—
He’d got it! He'd got it! Van
Kleeck, as chief deputy, was ex of-
ficio personnel officer for the entire
road!

Tt was the only solution that cov-
ered all the facts. The personnel
officer alone had the perfect oppor-
tunity to pick out all the bad apples
and concentrate them in one barrel.
Gaines was convinced beyond any
reasonable doubt that there had been
skullduggery, perhaps for years, with
the temperament classification tests,
and that Van Kleeck had deliber-
ately transferred the kind of men he
needed to one sector, after falsifying
their records.

And that taught another lesson—
tighter tests for officers, and no offi-
cer to be trusted with classification
and assignment without close super-
vision and inspection. Even he,
Gaines, should be watched in that
respect. Qui custodiet ipsos custodes?
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Who will guard those selfsame guard-

ians? Latin might be obsolete, but
those old Romans weren’t dummies.

He at last knew wherein he had
failed, and he derived melancholy
pleasure from the knowledge. Super-
vision and inspection, check and re-
check, was the answer. It would be
cumbersome and inefficient, but it
seemed that adequate safeguards al-
ways involved some loss of efficiency.

He should not have intrusted so
much authority to Van Kleeck with-
out knowing more about him. He
still should know mére about him—
He touched the emergency-stop but-
ton, and brought the car to a dizzy-
ing halt. “Relay station! See if you
¢an raise my office.”

Dolores’ face looked out from the
sereen. “You're still there—good!”
he told her. “I was afraid you’d gone
home.”

“TI came back, Mr. Gaines.”

“Good girl. Get me Van Kleeck’s
personal file jacket. I want to see
his classification record.”

She was back with it in exception-
ally short order, and read from it the
symbols and percentages. He nodded
repeatedly as the data checked his
hunches: Masked introvert—inferi-
ority complex. It checked.

“*‘Comment of the board:” she
read. “ ‘In spite of the slight poten-
tial instability shown by maxima A
and D on the consolidated profile
curve, the bo.m] is convineed that
this officer is, nevertheless, fitted for
duty. He has an exceptionally fine
record, and.is especially adept in
handling men. He is, therefore, rec-
ommended for retention and promo-
tion. ”

“That’s all, Dolores.

“Yes, Mr. Gaines.”

“I'm off for a showdown. Keep
your fingers crossed.”

“But, Mr. Gaines—” Back in

AST—3

Thanks.”

Fresno, Dolores stared wide-eyed at
an empty screen.

“TAKE me to Mr. Van Kleeck!”

The man addressed took his gun
out of Gaines’ ribs—reluctantly,
Gaines thought—and indicated that
the chief engineer should precede him
up the stairs. Gaines climbed out of
the car, and complied.

Van Kleeck had set himself up in
the sector control room proper,
rather than the administrative office.
With him were half a dozen men, all
armed.

*“‘Good evening, Director Van
Kleeck.” The little man swelled vis-
ibly at Gaines’ acknowledgment of
his assumed rank.

“We don’t go in much around here
for titles,” he said, with ostentatious
casualness. “Just ecall me Van. Sit
down, Gaines.”

Gaines did so. It was necessary to
get those other men out. He looked
at them with an expression of bored
amusement. “Can’t you handle one
unarmed man by yourself, Van? Or
don’t the Functionalists trust each
other?”

Van Kleeck’s face showed his an-
noyance, but Gaines’ smile was un-
daunted. Finally the smaller man
picked up a pistol from his desk, and
motioned toward the door. “Get out,
you guys.”

“But, Van—"

“Get out, I said!”

When they were alone, Van Kleeck
picked up the electric push button
which Gaines had seen in the visor
screen, and pointed his pistol at his
former chief. “0O. K.,” he growled,
“try any funny stuff, and off it goes!
What’s your proposition?”

Gaines’ irritating smile grew
broader. Van Kleeck scowled.
“What’s so damn funny?” he said.

Gaines granted him an answer.
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“You are, Van—honest, this is rich.
You start a Functionalist revolution,
and the only function you can think
of to perform is to blow up the road
that justifies your title. Tell me,” he
went on, “what is it you are so
scared of?”

“I am not afraid!”

“Not afraid? You? Sitting there,
ready to commit hara-kiri with that
toy push button, and you tell me
that you aren’t afraid. If your bud-
dies knew how near you are to
throwing away what they’ve fought
for, they’d shoot you in a second.
You’re afraid of them, too, aren’t
you?”

Van Kleeck thrust the push but-
ton away from him, and stood up.
“I am not afraid!” he shouted, and
came around the desk toward Gaines.

Gaines sat where he was, and
laughed. “But you are! You're
afraid of me, this minute. You're
afraid T’ll have you on the carpet
for the way you do your job. You're
afraid the cadets won’t salute you.
You’re afraid they are laughing be-
hind your back. You're afraid of
using the wrong fork at dinner.
You’re afraid people are looking at
you—and you are afraid that they
won’t notice you.”

“I am not!” he protested. “You

. you dirty, stuck-up snob! Just
because you went to a high-hat
school you think you’re better than
anybody.” He choked, and became
incoherent, fighting to keep back
tears of rage. “You, and your nasty
little cadets—"

Gaines eyed him cautiously. The
weakness in the man’s character was
evident now—he wondered why he
had not seen it before. He recalled
how ungracious Van Kleeck had
been one time when he had offered
to help him with an intricate piece
of figuring.

The problem now was to play.on
his weakness, to keep him so pre-
occupied that he would not remem-
ber the peril-laden push button. He
must be caused to center the venom
of his twisted outlook on Gaines, to
the exclusion of every other thought.

But he must not goad him too
carelessly, or a shot from across the
room might put an end to Gaines,
and to any chance of avoiding a
bloody, wasteful struggle for control
of the road.

GaAINEs chuckled. “Van,” he said,
“you are a pathetic little shrimp.
That was a dead giveaway. I under-
stand you perfectly—you’re a third-
rater, Van, and all your life you've
been afraid that someone would see
through you, and send you back to
the foot of the class. Director—pjfui!
If you are the best the Functlonahsts
can offer, we can afford to ignore
them—they 11 fold up from their own
rotten inefficiency.” He swung
around in his chair, deliberately
turning his back on Van Kleeck and
his gun.

Van Kleeck advanced on his tor-
mentor, halted a few feet away, and
shouted: “Xou . .. Ill show you ., .
I’ll put a bullet in you; that’s what
I'll do!”

Gaines swung back around, got up,
and walked steadily toward him.
“Put that popgun down before you
hurt yourself.”

Van Kleeck retreated a step

“Don’t you come near me!” he

screamed. “Don’t you come near me”

. or I'll shoot you . . . see if I
don’t!” y
“This is it,” thought Gaines, and
dived.

The pistol went off along51de hlS
ear. Well, that one didn’t get him.
They were on the floor. Van Kleeck
was hard to-hold, for a little man.
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Where was the gun? There! He had
it. He broke away.

Van Kleeck did not gét up. He
lay sprawled on the floor, tears
streaming out of his closed eyes,
blubbering like a frustrated child.

Gaines looked at him with some-
thing like compassion in his eyes, and
hit him carefully behind the ear with
the butt of the pistol. He walked
over to the door, and listened for a
moment, then locked it cautiously.

The cord from the push button led
to the control board. He examined
the hookup, and disconnected it care-
fully. That done, he turned to the
televisor at the control desk, and
called Fresno.

“0. K., Dave,” he said, “let ’em
attack now—and for the love of Pete,
hurry!” Then he cleared the screen,
not wishing his watch officer to see
how he was shaking.

Back in Fresno the next morning
Gaines paced around the main con-
trol room with a fair degree of con-
tentment in his heart. The roads
were rolling—before long they would
be up to speed again. It had been a
long night. Every engineer, every
available cadet, had been needed to
make the inch-by-inch inspection of
Sacramento Sector which he had re-
quired. Then they had to cross-
connect around two wrecked subsec-
tor control boards. But the roads
were rolling—he could feel their
rhythm up through the floor.

He stopped beside a haggard,
stubbly-bearded man. “Why don’t
you go home, Dave?” he asked. “Me-
Pherson can carry on from here.”

“How about yourself, chief? You
don’t look like a June bride.”

“Oh, T'll catch a nap in my office
after a bit. 1 called my wife, and
told her I couldn’t make it. She’s
coming down here to meet me.”

“Was she sore?r” :

“Not very. You know how women
are.” He turned back to the instru-
ment board, and watched the click-
ing busybodies assembling the data
from six sectors. San Diego Circle,
Angeles Sector, Bakersfield Sector,
Fresno Sector, Stockton— Stockton?
Stockton! Good grief—Blekinsop!
He had left a cabinet minister of
Australia cooling his heels in the
Stockton office all night long!

He started for the door, while call-
ing over his shoulder: “Dave, will
you order a car for me? Make it a
fast one!” He was across the hall,
and had his head inside his private
office before Davidson could ac-
knowledge the order.

“Dolores!”

“Yes, Mr. Gaines.”

“Call my wife, and tell her T had
to go to Stockton. If she’s already
left home, just have her wait here.
And, Dolores—"

“Yes, Mr. Gaines?”
“Calm her down.”

She bit her lip, but her face was
impassive. “Yes, Mr. Gaines.” -

“That’s a good girl.” He was out
and started down the stairway.
When he reached road level, the
sight of the rolling strips warmed him

inside and made him feel almost
cheerful.

He strode briskly way toward a
door marked, “Access Down,” whis-
tling softly to himself. He opened
the door, and the rumbling, roaring
rhythm from down inside seemed to
pick up the tune even as it drowned
out the sound of his whistling. :

“Hie! Hie! Hee!
The rotor men are we—
Check off your sectors loud and strong!

ONE! TWO! THREE!
Anywhere you go
You are bound to know
That your roadways go rolling along!”
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DEPUTY CORRESPONDENT

By Harl Vincent

Venusian are extreme good as. correspondent—particularly
when the Earfhmen don't quite know who's at war with which!

IHustrated by W. A. Kolliker

Port of Callisto
Satellite Callisto
By Planet Jupiter
December 25, 2151

Terrestrial Press Association
City of Greater New York
United North America
Planet Terra

Resprcrep GENTLEMEN:

In above manner I was instructed
to address you and advise, with his
authorizing, I undertake duties of
Steve Bowdoin, your special corre-
spondent until ' very recent date.
Gladly I do this extra to my work
with Saffron City Chronicle, which,
surely you are aware, is foremost
Venusian daily. You have my per-
mitting to use this copy at regular
space rates or suggest any differing
arrangement you desire. Stephen
Bowdoin is out of picture and I
elucidate reason hereinafter.

Being experienced Chronicle re-
porter, taking also four years night
study American language in School
of Terrestrial Knowledge, Safiron
City, likewise history and literature
of same, I am superbly qualified as
deputy of Bowdoin. I proceed:

I have not found copies of any
news Steve has sent you whatever,
Perhaps, then, T do best to start at
commencing. Which, you must cog-
nize, was when Triplanetary Expedi-

tion for Callistonian Exploration and
Research reached this ill-omened

body. Not mine to say whéther our

good or bad fortune we three repre-
sentatives of power of press were in-
cluded. Suflice it we were. Lak
Tjurned, for Risapar News of Mars,
Bowdoin and myself (use immedi-
ately for by-line my name, ‘Serle
Tummin, without need turning to
end of copy) were three excited cor-
respondents. We have been more so
as time progressed until as I inscribe.

After ten terrestrial years prepar-
ing for event, it is deeply regrettable
confusion should result. Blame lies
not with expedition, readers will
learn, but with conditions so vastly
distant as Terra. I write strictly
neutrality in all respects. Not as
Venusian or partisan, but as ob-
server and chronicler with disinter-
est. My emotion is spent.

Port of Callisto welcomed us jubi-
lantly. Though no more than mean
trading post at edge of Callistonian
jungle. We saw here radio station,
fuel pit, repair shop, house named
“Barngril” for purchase of food and
spirituous beverage. Likewise poor
native huts. A few men of our three
planets, a few natives, no more.
Truly, we expected no more. Our
first object of exploration was this

Barngril.

“I’'m buying, Serle, old man,” were
Bowdoin’s first words inside. I am



“~—Much fear good friend Steve are per-
manently gone with mysterious pyramid—"
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not old whatever, but forty Venusian
years which are twenty-five terres-
trial. Bowdoin speaks idiom not
learned in our good American School
but of understanding. “What'll it
be, old man, Martian chulco?”

I nodded assent. Indeed, my
throat was parched after twenty
days on that stuffy leased ship from
Port of Mars. All others of expedi-
tion entering Barngril suddenly
merry and encouraging by glistening
mahogany and glassware. Not to
mention railing of brass for feet.

Natives gathered around as prod-
uct of Martian cactus lubricated arid
throats. These being yellow-furred
bipeds, color photos herewith, with
round mouths for eating only.
Stalks on which eyes will be seen at
end likewise for communicating of
small intelligence owners possess.
Cold as is this moon, fur highly ap-
proved. As is chulco.

Motley crew of Pioneer, our ves-
sel, now entered Barngril, noisily de-
manding libations. Then music from
Mars broadcasters commencing.
Crew, mostly Terrestrians of widely
varying extracting, relax strenu-
ously. Enjoying selves hugely until
music interrupted by news flashes of
Terra. This surely bringing swift
attentions from we three representa-
tives of power of press. Steve Bow-
doin being highly incensed immedi-
ately. Why?—question of reader will
be. Only because nations of Terra
then declaring latest one of many
wars “to end all war.”

Indeed, it was at once as if war
was declaring in Barngril.

In My LONG studying of Terra in
American School T am not fully un-
derstanding reason maps always
changing. With boundaries moved
this way and that so frequently, so
much like Venusian game of thou-
sand moving squares. Lak Tjurned,

having not as much learning of
Terra as I, even greatlier confused.
We two withdrew our company from
Steve, who began vociferating with
crew of Pioneer as with Terrestrian
scientists. Eight from Terra all of
differing national persuasion, which
is seeming uniqueness of Terra ‘in
Solar System. Natives likewise now
withdrawing to opposite side of
Barngril. Voice of radio useless.
Man who purveys chulco across
mahogany now professed self Terres-
trial, although more like long-armed
Martian gorilla. Proclaiming loudly
name of Mike, he entered raucous
debating. With retreating natives
to freezing outside air went Lak
Tjurned, scientists from Venus and
Mars, likewise myself. Natives con-
tinued retreat across clearing to dis-
appearing in jungles. We of expedi-
tion disappeared inside Pioneer.
Eating here in quiet was prefera-
ble to Barngril. Anxiety of scien-
tists for commencing exploration was
only discussion. Much was to be
learned of Callisto during activity
of Red Spot of Jupiter, they de-
clared. Delay extremely regrettable.
Zyrkenj and Nejney, from Risapar
Academy of Mars, were according
fully with Venusians, Limmus and
Thiammi, here by financing of Saf-
fron City Chronicle, likewise of Solar
System Geographic. Such is power
of press. Prideful, Lak Tjurned and
myself agreeing fully with scientists.
Agreed to return to Barngril, making
effort zealously to extract Terres-
trian. scientists and Steve Bowdoin
from bickerings. b
We enjoyed immediately success
with Steve, who, our sole North
American, was proclaiming strictly
neutrality in this vastly distant
echoing of new conflict to make
Terra safe for something he did not
now remember. Forrester and von
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Teufel, those Terrestrian scientists,
were impossible of persuasion to re-
turn to Pioneer, being engaged in
convincing large and hairy Scandi-
navian and Eurasian of crew ad-
versely to hereditary allegiance.
Question of Nordic supremacy, re-
ligious freedom, and Yellow Peril so
hopelessly involved starting a Medi-
terranean, a Pan-German, and one
Australian of crew actually physical
combatting to accompaniment of
loud retraction from mad radio of
earlier announcement of allying na-
tionalities. Before violently com-
mencing combat accomplish smash-
ing glassware, it was learned partici-
pants no longer enemies but of new
alliance. By now our Chinese valver
and Jap galley boy asleep, embraced
lovingly in one rear booth of Barn-
gril, unaware they are again enemies.
“I'm getting out of here,” growled
Steve. When I endeavored to steady
him he turned amazingly to von
Teufel, the scientist. “And if you
think North America is going to
watch any Pan-Germanic vandals
overrun Terra, you’re nuts!”

Von Teufel, florid of countenance,

tugging his enormous mustache,
shouted: “Schwein! We shall see
what—"

That was when your erstwhile cor-
respondent smote von Teufel and
was taken from Barngril by his two
colleagues of power of press to frigid
outer air., Von Teufel, lying with
head on railing of brass, unable to
make reprisal. Lak Tjurned and I,
busy with that great red-haired hulk
Bowdoin, being not certain that new
retraction might issue from radio,
moved speedily to Pioneer with our
rapidly tiring companion.

With bunk in same cabin, T was
happily able to hear Steve quickly
snoring, myself praying all best for
tomorrow as light extinguished.

Next payLiGET dawned on much
illness in Pioneer.

“Get me the doctor,”
Bowdoin, awakening.

Aware of what must follow, I be-
took me to Barngril for breakfast.
Under ugly sky with gigantic Jupiter
glowing purple around angry Red
Spot where arm could almost reach,
I was feeling not too well myself.
Across mahogany, Mike, appearing
none worse for that war echo last
night, prepared special concoctions
performing miracles.

Then it was that Forrester made
speech sensibly. All gave thought-
ful attention.

“We must remember,” Forrester
orated, “that this is a serious scien-
tific expedition. Of interplanetary
importance. We should, therefore,
not think in terms of the war on
Terra. Those who could and would
serve their native lands cannot re-
turn in any event. Those from Mars
and Venus have no interest whatever
except in the success of this venture.
We should perform our obligations
to the Triplanetary Academy of S¢i-
ence to the best of our ability, for-
getting the differences now disrupt-
ing the one planet, Terra. I, for one,
am willing and ready to bend every
effort to the task ahead and forget
all thoughts of national differences.
To obviate further brawling, it is my
suggestion we divide into three
groups temporarily. We have three
planes, making such a course logical
and simple. Venusians and Martians
are naturally neutral in this war of
Terra. So is Bowdoin, the North
American, though I must admit he
has exhibited a belligerent attitude
at times. That is beside the point.
He should be in the group compris-
ing, otherwise, Martians and Venusi-
ans. As likewise should the sole
Scandinavian of our crew. That
leaves the adherents of the two war-

groaned
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ring groups on Earth. T shall take
it upon myself to head the second
group and suggest that von Teufel,
whose war views are diametrically
opposed to mine, head the third.
The rest may join with one or the
other of us as their feelings dictate.
Is this agreeable to all?”

Which was fine speech, excellent
example of English from which
American language originated. It
likewise met approval.

In midst of acclaim, one terrific
detonation occurred outside, rocking
Barngril with utmost violence, hurl-
ing glassware from shelves shatter-
ing. Likewise flinging terrified na-
tive imbibers into heaps of yellow
fur. Mike, spouting most luridly
with cursing, ran to door to collide
heavily with many of expedition at-
tempting simultaneous egress. Por-
tions of interplanetary radio station
rained indiscriminately from this
somber sky of Callisto. After which,
in awed silencing, it became increas-
ingly evident no more radio station
was existing on Callisto. Instead,
there was crater fringed with debris.

Behind me one snarling ugly voice
proclaimed: “Sabotage! Only such
rotten butchers and ravagers as Pan-
Germanics would—"

This accusation was interrupted
by sound of violent blow of fist.
Steve Bowdoin, miraculously recov-
ered from indisposition, put swiftly
a stop to that fight. Steve is large
of size and voice. Strangely, one
Pan-German remained on floor in
coma.

For first time spoke Thiammi of
Venus: “One third radio station was
property of my world, one third of
Mars. Therefore, we of Venus and
Mars should have more complaint
than any. We resign ourselves to
~this destruction which opportunely
causes cessation of disturbing news
from Terra. If word sabotage ap-

plies, it is most commendable word
indeed.”

Thiammi, besides being great sci-
entists of Venus, has been instructor
in our American School. I was
proud of his speech in this American
language. Likewise, it brought ac-
cord again instantly.

It is significant no investigation
was made of explosion, is my per-
sonal belief. (This not for publica-
tion.)

WE or Venus are of lesser physi-
cal dimension and power than those
of Mars and Terra, but our men-
tality is considerable. At once I
knew we three of press could not oc-
cupy that ship of neutrals. Only
one third of all news would then ac-
crue jointly, which is wrong. There
are varieties of neutrality, some
strictly so, some for armed isolation,
some vigorously sympathizing with
one actual belligerent, et cetera.
Tjurned and I being of this strictly
variety, I thought it expedient we
leave Steve Bowdoin with neutrals
and each occupy one other ship, thus.
accumulating differing information.
My suggestion likewise won acclaim,
confirming my own perspicacity.

‘Regardless, we made ready those
three airships. One was very su-
perior Martian gyroplane, our sec-
ond a highly powered stratoplane of
Terra, third our own unexcelled
Venusian product. That first one
carried all neutrals including Steve
and that Scandinavian. Our Venu-
sian plane fell to Forrester’s party
and Lak Tjurned. I chose strato-
plane, not, you cognize, because of
lacking faith in Venusian produc-
tion, but because of mistrusting von
Teufel. He required watching, per-
haps. ;

Loaded with supplies, arms, pow-
ering equipment, we started on that
initial satellite-bound flight. This
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being first expedition carrying air-
ships to Callisto, we were first to
penetrate to any great distance of
its interior.

Callisto is world of smooth con-
tour, unbroken by canals such as of
Mars, not spouting geysers of steam
with resulting clouds as on Venus,
neither flaunting mountain peaks
skyward. Like Terra, it has large
seas. Islands are many, showing
thickness of jungle surprising for low
mean temperature. Native settle-
ments few and far between.

Most of this day spent in observa-
tion from air until appearing of in-
credibly Gargantuan Jupiter as if to
plunge in sea and ruin satellite, our
enfeebled sun weirdly lighting oppos-
ing mists. Then we sighted that
island of mystery never before re-
ported.

I was in control cabin of strato-
plane with Turkish navigator who
suddenly ululated: “By the horns
of the crescent—a pyramid!”

One enormous pile of rock cen-
tered precisely in center of this
island. Although not pointed at top
as are representations of Egyptian
pyramids in American School. Still
that structure was gigantie, rising
almost to our flight level and cover-
ing half this island. Enecircling it
were many dwelling places likewise
of stone, in rows of orderliness un-
believable.

Von Teufel muttered gutturally in
rasping tongue as we saw swarms of
natives in that area about this pyra-
mid. Not like natives at Port of
Callisto or other islands. More like
really human. And they wore cloth-
ing! It was more incomprehensible
when they prostrated on stone pave-
ments after casting eyes aloft to our
three circling planes.

" Ahead, Forrester signaled for a
landing, whereupon we spiraled
down to great open space at pyra-

‘mid base.

Steve Bowdoin leaped
from neutrality plane hefore it
stopped rolling. Thus your former
representative was first to be greeted
by civilization never before reported.
Thousands arose from prostration
to acclaim him a god!

Lak Tjurned, von Teufel, Forres-
ter, Limmus, myself and the rest
rushed forward, disregarded. Chants
arose and procession made commenc-
ing with Steve in honored midst.
Straight toward broad temple gates
at pyramid base streamed native
rabble, we others trailing helplessly.

Steve Bowdoin, borne now upon
heaving shoulders, gazed back with
laughter. Seeing me, he shouted:
“How do you like this, old man?”

I could not reply for violence of
hands laid upon my person. I re-
member only frosty green eyes of
that monster having steel grasp.
Nothing thereafter.

WHEN NEXT my eyes opened, not
one iota of visual sense did I have.
My shouts of alarm echoed in my
ears. I sneezed and dust of count-
less ages swirled about me amidst
darkness unthinkable. No faintest
sound save my own hoarge breath-
ing. Could this be death? No; far
worse. Appalling realization smote
me I was entombed in heart of pyra-
mid. I sat disconsolate in thick dust
of floor, sneezing, abandoning hope.

Many hours I suffered thus, alter-
nately squatting hopelessly and ris-
ing to pace narrow confines of this
living tomb. Always this dry, chok-
ing dust; always I sneezed and
coughed. 1 became parched with
thirst, craving food acutely. Finally
there was sound, then light through
opening of stone wall. I observed
flaming red hair of Steve Bowdoin
above lengthy purple robe.

He greeted me as I stumbled out,
blinking. “Sorry I couldn’t get to
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you sooner, Serle. Come along with
me now, pronto.”

Never had odd idiom sounded
lovelier. He handed me one large
luscious globular fruit, assuaging
both hunger and thirst.

“What means this outrage?”
quired, between dripping bites.

“Outrage, nothing! Serle, this is
the biggest thing in the Solar Sys-
tem. Maybe in the Universe. Lis-
ten: they think I'm a god they've
waited for since antiquity. And I
let them. There’s a big scoop in
this and I want you to handle it.
That’s why I came for you now.”

We traversed long corridor hewn
from solid rock. Brilliant lamp in
hand of Steve providing light of
white intensity without heat. He
shrugged when 1 inquired about
that, saying merely: “Wait.”

Soon we stopped at spot of wall
where cracks in stone appear. A
sharp word spat against stone by
Steve caused large section of rock to
swing back miraculously. I could
make no sense of it whatever. From
darkness emerged Limmus, blinking
and sneezing in familiar manner.
For Limmus, Steve likewise had a
fruit.

At length we arrive at Brobding-
nagian cavern containing multitude
of giant machines. In heart of pyra-
mid on satellite Callisto! How could
these things be’—reader will ask.
Following is elucidation.

“Where are others of our party?”
Limmus inquired.

I in-

~ “Never mind those dimwits,”
spoke up Steve. “This thing’s so
big I don’t trust them. Only you

two. Limmus, I've got you in on it
because I need certain scientific help.
You, Serle, because I want you to
report to my employers after I'm
gone.”

“Gone!” This was first intimation
of what was to follow.

““Yes, gone. But, look; T want you
to see something.” Bowdoin pranced
to central draped pedestal, drew off
heavy cloth of purple.

A transparent casket was revealed.
In that interior lay form of human
being, male. - Rugged features,
weathered skin, red hair, all identi-
cal counterpart of American corre-
spondent. Limmus opened wide his
orange eyes and his skin went white
as mobile fungi of Venusian swamp.

“Looks like me, doesn’t it?” Steve
Bowdoin grinned in inimitable man-
ner. ‘“That’s why they thmk I'im
their god.”

WV hv then do they imprison us?”
This with dignity from Limmus.:

“A part of their legend, too. The
god was to come out of the air like
a bird at the appointed time and
was to have prisoners along for a
sacrifice to the Sun. I'm supposed
to sacrifice you all tomorrow.”

“But you will not do so?” I asked
in trepidation. i

“Not if I can help it. But first
you’ll have to help me.” He cov-
ered this erystal-inclosed form eare-
fully with that purple cloth.

Steve led us.to huge machine haw-
ing three black panels and myriad
crystal levers. He inserted a golden
key in slot, whereupon humming of
great live forces arose within. Those
panels lighted to roseate luminosity.
Pictures appeared thereon. Accom-
panying thoughts impressed on my
brain in stunning clarity with con-
viction of truth.

Dazed -when machine dlscontm—
ued, I made valiant effort collecting
my faculties. Understanding but
one fraction of communications. ..

“That,” said Steve, “is the true
history of ancient Mu.” '

Divry I recalled legend of old
American book, unable to connect
this with Callisto whatever.
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- Limmus was better informed.
“The lost continent of your Pacific
Ocean?” he interrogated. “What
has that to do with this remote
place?”

“This s Mu,” averred Bowdoin.
“What's left of it. For two hundred
centuries or more, this cavern has re-
mained as it was then. Sealed and
preserved by rare gases until this
day of my coming. The god who is
to return these last of the children
of Mu to their former habitat in the
Pacific. A dream of unnumbered
ages.”

The hairless round head of Lim-
mus creased deeply in high frown.
“You believe you are this god?” he
inquired.

Steve’s laugh echoed in arches
overhead. “I don’t. T think it’s co-
incidence that T have a phiz and a
mop like his, that’s all. Yet T sort
of feel obligated. Not to them so
much. To Terra. You: see, the
Lemurians were warriors as well as
scientists. Ancient Mu was coloniz-
ing Terra, conquering all as they
swept across South America and the
Amazon Sea, which then existed, to
Atlantis and across from there to the
Mediterranean. Twenty thousand
years ago, they knew of the cata-
clysm that was to break up Earth’s
crust and submerge both Mu and
Atlantis. They prepared by build-
ing many pyramids, those in Mexico
and Egypt still remaining on Terra
and still mysteries. This pyramid
here, this entire island, was once the
cultural, religious and scientific cen-
ter of Mu. When Mu broke up,
forces incorporated in this very clus-
ter of mechanisms surrounding us
hurled this entire island portion and
its remaining population through
space. They landed it here, pro-
tected in the then sealed pyramid.
Now they look to me to take them
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back. . All their former science.
they’ve forgotten, though they still
use atomic power and light without
understanding it. But there are still
greater potentialities only to be re-
vealed to their god—alias yours
truly.”

I was amazed at knowledge
Steve’s long speech betrayed. Why
did he need Limmus? Why me?

“You speak of forces more potent
than atomic disruption,” said our
Venusian scientist. “Impossible.”

“T didn’t say more potent,” re-
turned Steve. “Better adapted to
certain things, is all. More obscure.
That’s why I want your help.”

Your amazing former correspond-
ent indicated two gigantic spheres
from which cables led into high
arches of chamber.

“This,” he said—pointing out that
one of green color—"collects electro-
magnetic energies from sun spots.
There’s plenty about sun spots none
of you know, Limmus. You know
they occur in cycles about every
eleven years and that they affect ra-
dio transmission. That’s about all.
But this sphere collects and uses
these energies. There’s a formula at
the base you ought to be able to
solve for me. The same with the red
sphere, only it collects and utilizes
widely differing but equally potent
energies from the Red Spot of Jupi-
ter. I want to know how much ca-
pacity to count on, and exactly how
it’s utilized to pick up this island
out of the Callistonian sea and make
a spaceship out of it. So get busy
with your figures, Limmus, will
you?”

“You intend then returning this
island to Terra?”’ asked Limmus.

“I don’t know. Not yet, anyway.”
Bowdoin showed him two tablets
covered with ancient etchings.
“Come on, Serle, you and I'll free
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the others while Limmus works at
N A

. Steve then handed me his Press
'Association card, after scribbling my
deputization thereon.

Wt pappep through corridors
thereafter, releasing members of ex-
pedition. Sick, scared, angry, argu-
mentative, Steve mandged finally
impressing upon all necessity of
haste. Planes were ready and popu-
lace sleeping soundly under radiated
potions from this place, he assured
those fools who retained impulse for
fighting impossibility of odds.

Forrester  promised waiting for
Limmus and myself, after which T
returned with Steve where scientist
of Venus still perspiring nobly.

He told Steve with excitement un-
usual for Venusian: “I have formu-
lae solved for you, Stephen. Nature
and method of utilization of forces.
Calculation of directional lines must
be made on celestial chart by you.”

I listened to much conversation
between those two, gaining little.
Lines of force between solar bodies
could be utilized like snapping of
bowstring, I gathered. Entire secret
of operation being known only to
Steve in this role of Lemurian god he
is necessarily assuming.

“T’'ve got it now,” that Earthman
exulted. “I’ll bring in these Callis-
tonian children of Mu, seal the pas-
sages of the pyramid, and we go
away from here. Now scram, you
two. They’ll be madder than hell if
I keep them under too long.”

“Under!” T exclaimed. “Scr—"

“Yes, under. Asleep.” Steve
pointed out one whirring machine of
many shimmering disks making blur
brilliant to sight. “I’ve had to keep
them under this mass-hypnotism

gadget that was invented you know

how long ago. So the rest of you

could escape. Lucky it affects only
their thought-wave patterns, not
ours. And scram I meant, too; beat
it. Both of ‘you. Good-by.”

Then Steve handed me a helmet
affair with high dome and project-
ing metal rods. “A telepath,” he ex-
plained. ““Preserved through the
ages. Wear it and communicate
with me before I leave. T’ll get final
news to you that way. Maybe even
—afterward.”

LATer, in plane beside von Teu-
fel, I tried telepath, hoping Steve al-
ready attempting communicating.
A knob thereon, with turning this
way and so, produced no result, Von
Teufel laughed nastily, ridiculing.
Hereafter, I resolved, I should say
no more to these dimwits, as Steve
designated them. I wore this hel-
met whatever, hating von Teufel’s

kind.

Soon helmet became living with
thought of Bowdoin. Most eerie
sensation, like speech and yet not.
No sound, only Steve’s distinctive
idiom of speech became active think-
ing alive in my brain.

“You're a pretty good scout,
Serle,” he was telling me, as plane
sped over jungle and sea, “and I
didn’t want to say too much in front
of Limmus. Not that he isn’t a
damn good scientist, you under-
stand. But here’s the real low-down
on this plan of mine, and you can
put it in your dispatch to Terrestrial

‘Press. . Wait—high priest coming—"

I thought back at him mightily,
but no result forthcoming for long
minutes. Then: “Some ceremony,
Serle! Sort of war dance around
me. But the helmet stays on; they
think I’'m communicating with Old
Sol himself. Ever read Kipling?
‘The Man Who Would ‘Be King'?
I feel like that now. Hope I don’t
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end like that guy of Kipling’s. Get-
ting me?”

Conceptrating thought powerfully
at him I convey back: “Indeed, yes,
Steve. Proceed.”

He proceeded: ““Well, here’s what
I want you to put in your copy. I'm
going into this Lemurian thing for
one reason. No, two. There’s a raft
of weapons and secrets in this inner
chamber that are stupendous. If
they ever got loose among certain
Terrestrians, it'd be just too bad.
I'm going to see they don’t get in
the wrong hands on Terra. These
childish children of Mu think they’re
returning to the green Pacific, but
they are like hell. At least not right
now. I'm taking them somewhere
as far from Terra as 1 can get them.
Why, if I landed this superarsenal
in the Pacific, it'd be overrun with
spies in no time. The wrong ones
would get the secrets of these weap-
ons. No, we're going for a long ride.
Alpha Centauri, maybe. But—I'm
keeping in touch with Terra through
this helmet. Try it, Serle; you can
tune in on thought-wave compo-
nents of the planetary broadcasts.
Distance doesn’t make any differ-
ence with thought waves. And if 1
learn that the Pan-Geurasian forces
of dictatorship, intolerance and
butchery are getting the upper hand

in Terra, I'm turning around and
coming back and turn some of these
energies on them and rid Terra of
the scourge for keeps. Get that, old
man? And tell them— Hold every-
thing! More ceremony, Signing
off.”

Thoughts hurled back Steveward
brought nothing in results. Then I
saw Port of Callisto heaving up into-
vision. Jupiter thrusting vast red-
and-blue sphere over horizon, al-
though our sun not yet risen.

Next thing we are all in Barngril,
demanding chulco and indulging
much conversation.

Maxy of furry natives in place
and, examining those antennae that
support their goggling eyes and serve
for own thought communicating as
well, I derive idea of great brilliance.
Perhaps my helmet may allow inter-
change of thought with these near-
humans. To their joy and mine, hel-
met operated in manner suspected.

Soon I was engaged with furry hit-
tle native of seeming moderately in-
telligence. When I flashed thought
of that island of pyramid he evineced
abject terror. Legends of furry folk
checked with coming of that island
in blaze of glory from heavens hefore
time began. Likewise with myth of
anticipated leaving. This fur ball
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told of great former civilization of
own kind oppressed by Lemurians
of decimation down through ages, of
slavery unspeakable, of bxtter war-
fare. Horrific.

By now, crew of Pioneer were
again hilarious and adventuresome.
One Eurasian of Terra, huge as those
green-eyed Lemurian offspring, ap-
proached me where I lounged at ma-
hogany with native. Bellowing
strange talk, this one snatched hel-
met from my head, adjusting it to
his own, whereupon all natives re-
treated to space beside outer door.

This savage of Terra fiddled with
knob of helmet with glazed eyes both
regarding own nose simultaneously,
such concentrated regard producing
crossing lines of vision of optics with
laughable result.

Suddenly this barbarian squealed:
“Himmel! This is radio. The Pan-
Geurasian Alliance has traitors.
Schwein!” ,

This madman cast that helmet to
floor and skidded along mahogany
to smash into sole Brazilian of crew.

Confusion ensued immediately,
bringing Mike across that mahogany
in one most agile leap high jumping.
When I made reaching downward to
save thought helmet, von Teufel
jumped on my hand with rough hob-
nails. T spouted rage, blowing on
those injured fingers as he adjusted
this cap of antiquity. His beefy
face registered doubt, then amaze-
ment.

“Rechtig!” he bellowed. “But our
fatherland will triumph regardless.

" Uber alles/” He rushed Forrester,
that British scientist.

I snatched this helmet as Mike
produced sizable bludgeon fashioned
after pattern of wooden implements
used in American ball-game sports.
That was signal for cessation of hos-
tilities and swift setting up of fresh

chulco by this purveyor called Mike.
Peace declaration of Mike produced
mollification, also coma of von Teu-
fel and that Eurasian. 2

Meanwhile was coming fresh news
from Steve. “All ready for the take-
off, Serle, old man,” he conveyed.
“We're snapping off for outer space.
Stan.d by for further announce-
ment.”

Desperately T attempted convey-
ing to Steye news of latest devélop-
ment in war to end all war, thmkmg
it might alter his plan. To no avail
whatever. But I went out into false
dawn_ of Callisto nevertheless, fagl-
ing to obser\ e Thiammi at my
swiftly moving heels.

As related, monstrous Jupiter was
rising before we reached Barngril.
Tt was now largest hemisphere capa-
ble of imagining, filling sky, casting
strong weirdly shadows over jungles.
Red Spot flaming with threatening
fires. I looked toward direction of
island of children of Mu, desperately
endeavoring to call Steve. Again"n’o
result. -

One most brilliant pencil of red
flung out from horizon of Callisto
toward Red Spot, causing dazzling
splash of whiteness on reaching.
One bright edge of sun peeped im-
mediately over horizon on other
quadrant. After which it occurred.
Into infinity, leaping up and taper-
ing off from this moon of Jupiter,
flung one blinding column of rain-
bow light. Tt flickered off, leaving
eyes dazzled and wunseeing, heart
pounding.  Ominous silence : op-
pressed, as if forces of nature about
to collapse all Universe. The violent
shaking of ground hurled me to
rocky soil so forcefully T was not for
some time cognizant of surround-
ings. Crashes of such sound - as
never before heard shattered -ear-
drums. Waves of air compression
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tortured my aching body. Effect
was terrifically awful. Momentarily
I anticipated cessation of all knowl-
edge and complete dissolution.
Then, at length, the storm had
passed. So had Steve Bowdoin and
those children of Mu with island.

Staggering to upright as ground
stopped swaying, I saw all from Pio-
neer, also natives, outside of Bain-
gril, those humans’ mouths in same
shape of letter “o” as are perma-
nently natives’. To my astonish-
ment, I was laughing with utmost
beisterousness. Thiammi was stamp-
ing down and up on my helmet while
smashing glass spattered outwardly
from its delicate mechanisms.

My laughter discontinued ab-
ruptly. “Now I know definitely who
exploded radio station,” I hissed at
Thiammi.

He placed finger to his lips, glar-
ing first, afterward pulling up cor-
ners of mouth in Venusian smile of
triumph. “At least there will be no
more news of war of Terra on this
expedition,” he gloated. “I will buy
chuleo, Serle Tummin.” :

We trouped inside with others.

(Preceding dialogue not for pub-
lication.)

Trus ENps my first, T hope, of
many official dispatches to your ex-
cellent association. I forward it, with
many inclosures of color photos,
via planet Mars by small supply ship
arriving from there tomorrow. And
likewise inclosed is photostat copy
of my deputization by poor Stephen
Bowdoin to his former work. T miss
that correspondent enormously.

It is most regrettable we have no
means of communicating further
with that brave one who made com-
mencing of journey into unknown,
Pray he survived. Personally, I be-
lieve him sort who must succeed.

For which reason, T trust this dis-
patch will serve as deterrent to those
despoilers of Terra. Firmly I am
convinced Bowdoin will keep watch
by means of helmet he has not de-
stroyed, T hope, and keep word he
gave as to administering justice.
We have no news here whatever.

Meanwhile, exploration continues
with minimum disturbance. We flew
yesterday across former site of island
of pyramid, finding naught save ex-
panse of rippling waters.

Further dispatches will follow in
sequence. Interplanetary check in
payment of my services should be
made out as below.

Your servant faithfully,
SerLE TuMMIN.

P. S.: Observing Terrestrial date
hereon, I convey Merry Xmas greet-
ing. Peace on Earth, et cetera, et
cetera. . Ty o8

SPACEOGRAM
NY UNA TERRA CH 113
NL MARS VIA PACKET

SERLE TUMMIN TERRESTRIAL
PRESS CORRESPONDENT
PORT OF CALLISTO

YOUR COPY WENT BIG IN SUNDAY
SUPPLEMENT STOP  INCLOSED
CHECK SERVICES TO DATE STOP
YOUR BELATED GREETING AC-
KNOWLEDGED STOP CONCERN FOR
BOWDOIN UNNECESSARY STOP
ISLAND ARRIVED TERRA BLASTING
PAN GEURASIAN MENACE OUT OF
EXISTENCE DELIVERING TERRA
FROM INTOLERANCE OPPRESSION
HATRED CONFUSION BRUTALITY
STOP ISLAND NOW PEACEFULLY ES-
TABLISHED IN ANCIENT LOCATION
STOP BOWDOIN PRESIDENT REPUB-
LIC OF NEW MU STOP ADVISE FUR-
THER REGARDING EXPEDITION AT
STEVE’S FORMER SALARY TO YOU
STOP NEW RADIO FOR CALLISTO ON
WAY STOP YOU SHOULD KNOW NOW
HOW TO SETTLE CONTROVERSIES
THERE IF ANY STOP HAPPY LIN-
COLN’S BIRTHDAY ;
JOHN HARGROVE FOR ASSOCIATION
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Norman L. Knight’s back next month with his second serial; “Crisis
in Utopia.” It’s a yarn that wins the most stereotyped of blurbs; it’s un-
usual. He’s got an idea that definitely makes background for a story with
potent, near-dynamite emotional reactions. A smooth-working, Utopian
civilization—and artificially mutated men-that-aren’t-quite-men. Man’s
normal emotions tend to react to the general idea that if a thing breathes
water it’s not a man, and if, nevertheless, it looks like, thinks like, and
talks like a man, it’s a horrible monster.

Then—what would be civilization’s reactions to a government that
started creating such a race? “Crisis,” friends, seems a rather mild word
for the sort of reaction we’d get if that happened now!

Coming up also is an article by L. Sprague de Camp: “The Science of
Whithering.” Tf you wonder as to the existence of such a science, we’ll
admit the author.does, too. That’s what the article’s about: Is there one?
Incidentally, we would like to insert a comment here, anent other articles
and in reference to last month’s editorial. Many industrial research labora-
tories do not permit their research specialists to write for popular maga-
zines under their own names. Reasons, as many of you know, are some-
what as follows: if an article appears under the name of Dr. Theocritus
Diogenes, Director of Research, International Whatchamacallit Corpora-
tion, the fact that Dr Diogenes wrote it on his own means nothing. The
by-line implies that the Whatchamacallit Corporation backs up what he
says—and maybe they don’t want to.

You’ll find, in future, issues, a number of articles by “Dr. Diogenes”
type men. You won’t recognize the names, but some of you specialists
will probably recognize a brother behind the mask. The mask wears
pretty thin when there are perhaps five people in the world who know
enough to write an article about some gadget, and an unknown name ap-
pears on an extremely accurate article—but the official stamp is still offi-
cially missing.

So—if you must use a pen name, we’ll agree with Shakespeare. It’s
the material, not the name, we most need. Tur Epiror.

ANALUTICAL LABORATORY

This issue being made up early, and the April issue having been out
a comparatively short time at this writing, scores aren’t final. To further
complicate things, there has been an unusual and marked separation; four
yarns made a battle royal of it, with the other two waiting a bit on the
side lines till the four-way tie broke. It didn’t. “Final Blackout,” by L.
Ron Hubbard, “Admitral’s Inspection,” by Malcolm Jameson, “Repetition,”
by A. E. Van Vogt, and “Reincarnate,” by Lester del Rey were still less
than three points apart. Perhaps that’s a fair lead for “Final Blackout,”
in reality, because a number commented on the novelettes, and said “I’ll
wait till ‘Final Blackout’ ends before commenting.” Tuu Eprror.
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THE CARBON EATER

By Douglas Drew

The Martians, being silica-based beings, had a simple way
of ruining Earthmen; just turn loose a carbon-destroyer!

Hlustrated by R. Isip

“Listen, Buck, if you don’t like
the way I conduct my life, why don’t
you concentrate on someone who
suits you better?”

There was an edge in her voice
that made me squirm, but I couldn’t
do what she said any more than
could those other four saps. We were
just like trained seals under her
whiplash. Only it was worst of all
for me, because I’d been her trained
seal ever since we were kids together.

“Listen, yourself, Holly Webster!
T'm not trying to order your life for
you, though some man ought to.
But I am yelping because you've
given me a dirty deal!”

A neat, practical little hand rose
to soothe her throat, which softly

palpitated in mock fright. Blue eyes -

gazed in round wonderment. “Who,
me? What do you mean, Bucky?”

When she said that 1 got mad.
“You never gave anybody a fair
break in your life. T don’t know why
I ever helped you get into our outfit.
You've kept five of us miserable
ever since.”

“And since that time you’ve all

3

done better work,” she came back,
cool as ice. “Besides, T would have
jeined this outfit eventually whether
you helped me or not.”

“They didn’t want a woman on
the First Field Chemical Corps.”

“An antiquated prejudice. Still
I'd have made it.”

“Yeah, by your looks—sex ap-
peal.”

Her lovely shoulders lifted in an
almost imperceptible shrug. “About
that dirty deal—”

“That’s what I’'m going to talk
about,” T snapped. “I've always
wanted to get sent on a far field job
like this Mars business. All my life
I’ve wanted a chance like it—a
chance to get somewhere—to see
something farther away than just
Great Lakes or Louisville. This was
the thing I’ve wanted. But you had
to gum it for me. You've been in
command of our outfit over a year.
I’ve taken a lot with no back talk,
but this last trick is the lousiest,
the rottenest, the—"

“Feeling sorry for yourself, aren’t
you, Buck? Cool off. T'll tell you
all about it.”

I growled: “It’ll take some tell-
ing.”

She was mighty sure of herself, as
always.

“In the first place,” she said
archly, “members of the First Field
Chemical Corps are supposed to de-
vote their minds to work assigned
them—not to anticipation of joy-
riding the Solar System.”

That was an unnecessary crack, -
but I let her go on. After all, she
was my superior officer.

“According to orders we wust
leave Earth by noon tomorrow. I
have already seen the ship provided
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for us. It carries a maximum  of
eighteen passengers. There are
twenty members in our unit. Ob-
viously, two must remain here.”

“So you named me and Luke—Iit-
tle Luke Vsho worships the ground
you walk on.’

“Luke 1s a photographer a very
good one. Nevertheless, the least
needed member on this job.”

“And me? I suppose I rate sec-
ond in uselessness?”
“Very likely, but that isn’t why I

specified your staying here.” She
smiled irritatingly.
I ground my teeth. “Then it was

just spite, after all, wasn’t it? Just
spite because you could never make
me one of your little ‘yes’ men.”

“Get this, Buck,” she says, drop-
ping the smile act. “Whether you
like my way of doing things or
whether you don’t, remember that
I serve the Empire and whatever I
choose to do is toward that end.
Spite doesn’t enter into it—nor fa-
voritism.”

Mad as I was, I knew there was
truth in what she said, for the very
word “Empire” had always made
her get starry-eyed, even as a kid.

“You’re an idealist, Buck—im-
practical. You don’t like it because
I use my brains to get what I want.
You wouldn’t use pull to get any-
thing, would you, Buck?”
© “T would not!” T declared stoutly.

She nodded. “That’s why T didn’t
put you on the list for Mars.”

She was like a cat playing with a
mouse. You could see she enjoyed
it. But I was still in a fog. “I don’t
get it.”

“Well, I'm not keen on that ship
they’ve got picked for us, and I hap-
pen to know that another one, the
Sun Dolphin, is fueled and ready for
travel. She’d make Mars five days
sooner and is better equipped for
emergencies.”

5 ¥ Well,
then?”

“Naturally, I tried. T just don’t
know the right people and the ones
I did contact weren’t susceptible.
But you've got some close friends
over at Rocket Center, Buck. You've
got puli. And bearing in mind how
you feel about the trip, I might add
that the Sun Dolphin can carry
twenty passengers.”

why don’t you get her,

I cor ouT of there fast before call-
ing her any of the things that kept
popping into my mind, and smoked
half a dozen cigarettes end on end,
damning her to eternity and swear-
ing I was through.

Then I phoned Rocket Center and
talked to Marty Ross—told him the
whole story. Marty said he didn’t
like her either. He’d interviewed her
that afternoon and refused her.

“She’s victimizing you, Buck, like
she does everybody. But don’t
worry, we'll get you in on this trip
to Mars. Your outfit can ride the
Sun Dolphin. Though, honest, I hate
to let that dame have her way.”

When I'd had a chance to think it
over I realized my luck. After all,
I could only hope to be a sort of
general handy man on this trip.
Each of us twenty was a specialist.
My own flair was chemoplastics.
But the rest of the corps ran the full
range from chrystolography to
chemotropism. So I was lucky to be
included at all.

Early in the morning we received
orders to get off without delay. It
was still a dim half light when we
reached the ship. Then while we
were getting our stuff aboard some
special news came through and ra-
dios and audiphones began issuing
the latest word from Mars.

That 'was when we got our first
low-down on what was really happen-
ing there, and I think everyone -of
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us felt a chill of apprehension. We
didn’t compare opinions. We didn’t
talk at all. For until now we had
only known that certain of our Mar-
tian mining colonies complained of
peculiar  atmospheric  conditions
which we were to investigate. But
now one such colony broadecast, in
terrified phrases, that it was under
poison gas.

A speaker was being put on the
air—a recently arrived colonial offi-
cer who would attempt to clarify the
situation, he said, by means of cer-
tain government intelligence with-
held until now. For instance: On
Mars, over a week ago, some pros-
pectors turned up at Red City with
a rumor that mass migration of
native Martians was taking place
toward the chalk deserts far to west-
ward. Similar movements were au-
thenticated later by a low-flying Em-
pire patrol. When special planes
were sent out to check these migra-
tions, the moving columns had van-
ished, and shifting dunes had oblit-
erated all tracks.

For the past week the Empire In-
telligence Department on Mars had
sent out planes to search the planet
for some clue to the mystery. But
they were handicapped by observ-
ance of that long-standing law which
forbade either Martians or Earth-
men to trespass or land any ship
upon the other’s territory.

During extreme darkness of the
fourth night, every trade city on the
border was evacuated by its native
inhabitants. Only two Martians were
tound. These were secretly held for
questioning by Colonial Intelli-
gence. But at the first opportunity,
both committed suicide.

Anxiety was everywhere. High of-
ficials grew tense. The Empire Coun-
cil on Earth was demanding some
explanation. Meanwhile, there were
subtle atmospheric changes—chemi-

followed in alarm.

cal by nature—which began to affect
workers of our eastern mines. They
were robbed of normal energy. Their
skins were attacked by growing sores
and their muscles .sm‘tened.

Colonial chemists were unable to
cope \\ith the phenomenon, so the

Empire’s First Field Chemical Corps
had been called. The gas, for at last
it was recognized as such, had

slaughtered six hundred inhabitants
of one Deep Valley settlement, and
those remaining in the valley now
were existing solely by protection of

gas masks and fabricated oxygen
supply within their mines. Outlying

districts to the south also reported
atmospheric change and noticed, too,
the same lethargy on the part of nut—
door workers.

An expedition of planes was sent
to the town whose mhabitants had
been wiped out. They landed and
by radio verified the rumor of holo-
-aust. They wore gas masks and
air-tight clothing and went looking
for survivors. Some took samples of
the gas. It was colorless and odor-
less.

Some suffered pain and retreated
toward their ships. Most of the rest
Less than a dozen
reached the cabins of their
planes. Only two planes ever left
the ground. Both crashed. A dying
pilot radioed his base near Red City.
He said their gas masks had failed,
also the air-tight suits, for the poison
penetrated both.

ever

Tue coverNMENT at first withheld
this information, pending evidence
which would indicate a state of war.
Conclusive proof now existed that
the gas menace was the forerunner
of a war of extermination which
Martians intended to wage against
men of -Earth.

The speaker closed with ringing
words: “Men of Earth, rally to your
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Empire! Our colonies on Mars are
desperate! Without those mines we
cannot stand against this enemy.
We must defend our rights and pre-
serve the right of humankind to
live.”

Then the radio was silent, with
only sputtering static to break our
awed silence. Someone whistled and
uttered a low rumble of profanity.
I looked up. It was Bull Balfour.
Bull didn’t even realize he’d spoken.
I saw Holly Webster, too. Her face
was partly paled and partly flushed.

Barney Oberteuffer for once in his
life couldn’t think of anything funny
to say. He sat with his face blank,
staring at Holly. So did old Thomp-
son and little Luke. Only Thomp-
son’s usual philosophy didn’t seem
to be getting anywhere right at that
moment and little Luke was, if pos-
sible, sadder than ever.

Probably I should be ashamed to
admit that my principal -annoyance
with the whole thing was that now I
wouldn’t have a chance to get any-
where with Holly. I’d been nursing
the optimistic belief that, once we
were on our way, she’d be idle and
I’d have a chance to get her off by
myself.

But I couldn’t get her alone, for
she stayed by the big radio, con-
stantly afraid of missing something.
And whenever I butted in she made
it ¢lear that I was the least important
thing in her life. The Empire de-
manded her, she said; it demanded
all of us. Frankly I couldn’t see why
that need make her so infernally
standoffish.

There’s no use arguing with a girl,
especially like Holly. So I wandered
about the ship, hugging my self-pity
and pretty soon, as was natural,
found myself in company of the other
four devoted ones—Bull, Barney
Oberteuffer, Thompson and little
Luke.

“You’re a bunch of trained seals,”
I told them. “Suckers, every one of
you. Each of you thinks he’s got a
chance. Well, you haven’t. She
doesn’t know #ou’re alive. She’s busy
worshiping an abstract ideology that
she calls ‘Empire.” She’s no woman.
She only looks like one.”

They stared at me sort of pity-
ingly. All except little Luke. He
just looked sad like always. Bull
raised his great head, shook a mane
of blond hair and blinked, making
sure of my presence. “Scram,” he
said hospitably. “We didn’t ask you
anything.”

Cheerlessly ignoring him I sat
down and punctured the ensuing
quiet with a couple of questions.
“Any of you birds ever see a Mar-
tian? What was he like?”

Lou Thompson had seen Martians,
had known two or three personally.
He’d never been to Mars, but he was
older than the rest of us and re-
membered back before that law was
enacted, forbidding Earthmen and
Martians to trespass on each other’s
land. :

“They were peculiar folk, smart
as anybody, but seemed irresponsi-
ble. Never could trust one. They
kept our jails crowded.

“They were killers, too. We exe-
cuted some and it made bad rela-
tions with their government. So that
law was made just to keep things
smooth for trading. You know, we
paid cash for every square mile of
our colonies on Mars. We let them
set the price, too.”

« “Well, where are they now?” I.in-

terrupted. “According to reports
they’ve vanished—all of them!”

No one answered me. I guess no
one could. It was a foolish question.
After a time old Thompson said:
“You know their evolution, of
course.”

Of course we all knew, but no one



56 ASTOUNDING SCIENCE-FICTION

stopped him, so he went on: “A gen-
tle race of masters, men of genius,
overthrown, almost entirely de-
stroyed by brute slaves, then an in-
terbreeding. * Result—a race of crea-
tures with neither conscience nor
code, treacherous beyond belief, yet
strangely retaining now and then a
flare of scientific genius.”

War! We’d never had a war dur-
ing my lifetime. Still, I’d read about
plenty of wars in the past, and for
the life of me I couldn’t see how we
were going to fight a war with none
of the enemy in sight. My private
belief was that they had suddenly
taken fright at some imaginary dan-
ger from us, built an oversize fleet
of spacecraft, and retired to Venus,
dropping a few gas bombs to cover
their retreat. It was natural enough
for them to go there.

Venus had belonged to them for
centuries and, although Earthmen
considered it a hell’s caldron, still
the Martians, with their silicon body
tissue, found it not only tolerable but,
to their liking, and for generations
there had been more Martians living
on Venus than on their own home
planet.

I tried this line of reasoning on the
boys. They didn’t think it sounded
foolish and we were all cheered up.
Pretty soon the gas would dissipate
into the atmosphere and Earthmen
could go ahead into the old Martian
territory and fortify it against their
ever returning. They could call that
war if they wanted to. Personally, I
called it a cinch.

By this time we had passed be-
yond radio’ communication with
Earth and, no more news being avail-
able, I don’t think most of us even
troubled our minds about war or
poison gas. ;

My own impulses once again fol-
lowed their natural pursuit—Holly

Webster. I found her deep in a
book. “Feeling disappointed?” 1
asked.

She gave me a cold impersonal.

I explained: “Thought you’d be
feeling bad not to have a chance to
pour glamour on male Martians—
not any male Martians left.” 1
sighed. “Tough.”

“What can you remember about
Martians, Buck—from the stuff we
had in school?” ;

“Not much,” T grinned. ‘“They
look like us except they're glassy.
But really they’re different. And
they eat sand and stuff.”

“Martians convert silicon,” she re-
cited. “Is that all you can remem-
ber?”

“That’s a lot.” :

Holly actually favored me with a
smile. “T can see you were teacher’s
star pupil.”

“Teacher had blue eyes like you.
She was swell.”

“Buck, your scientific qualities
blossomed early.”

“I am descended from a long line
of traveling salesmen.”

“T was certain of it. But you have
horse sense. Everyone in our outfit
has genius except you. And they all
keep their minds on the job assigned
them.”

“You’re forgetting four,” T told
her. “There’s Bull and Barney and
old Thompson and little Luke. They
gaze at the Moon, too.”

She shrugged. “Jealous?”

“Not me,” I lied. “Got too much
horse sense.”

Our optimistic interlude was
brought to a close when we entered
Mar’s outlying zone of radio com-
munication. The poison gases were
not dissipating into the atmosphere!
In Deep Valley every man, woman
and child was dead. Valleys to the
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north had been decimated and the
lethal area expanded daily.

The colonial capital, Red City,
only four hundred miles beyond the
poison zone, was already packed with
more refugees than it could feed or
shelter. Colonial chemists had failed
utterly to analyze the gas or to lo-
cate the source from which it sprang.

No more Martians had been dis-
covered for questioning. The gov-
ernor had sent two spacecraft to
Venus to seek help or information
from the Martians there. The two
-ships had remained aloft in com-
pliance with law and, establishing
communication by radio, had de-
scribed the chaos upon Mars, and
asked assistance and advice from
Martian scientists on Venus.

Presently a voice answered them.
It said: “Earthmen, your message
pleases us. It is just the beginning.
Soon no more of your kind shall be
alive on Mars. Then, after a brief
period, your spacecraft will cease to
fly, for you will have neithers fuels to
burn nor metals for building. After
that we shall come to Earth in great
fleets, destroy your few defending
ships and do as we will with the
green planet. Perhaps by Martian
tolerance some selected tribes of
your people will be permitted to live
—within restricted territories of the
Martian Empire.”

Then over the audiphone came soft
laughter and in an aside a low-
spoken command. Immediately there
was a searing flare of light and a
shaft of pale yellow-green leaped
toward the spacecraft. Both ships

darted aside and blasted upward and

away, but the terrible yellow-green
ray continued to wink and swing,
boring after them far into the deeps
of space, as they zigzagged to es-
cape. One ship turned incandescent
and fell, a molten cinder. The other

reached Red City and delivered the
Martian’s frightful prophecy.

Colonists awaited the coming of
the First Field Chemical Corps with
such trusting faith that we were sick-
ened with fear of our inadequacy.
Nobody said much. We just sat
around the audiphone listening.
Holly’s face was terrible. I guess
her imagination carried her further
than the rest of us.

The Red City rocket field was
ready to berth us, when we received
a special message from the governor.
He believed the source of the gas
was located. A small rocket had just
crashed beside the crater of an ex-
tinct volcano in the Three Range
Mountains. There was a tiny lake
there. The pilot had died while send-
ing the message, but he'd given his
exact position.

The governor sent that position
on to us with the suggestion that we
go directly there and do as we saw
fit. He added that, in case we an-
ticipated using oxygen tank space-
suits outside -of our ship, the stand-
ard equipment would not resist the
poison’s corrosive action longer than
twenty minutes and the ordinary
type of gas mask was not to be
trusted at all. .

Command of our ship was now
automatically turned over to Holly
Webster. I guess I already said she
showed strain. I watched her as she
spoke a few words into the transmit-
ter, trying to sound confident. She
was positively gray. It was a good
thing we hadn’t a viso-screen. If the
governor had got one look at her
face, he’d have given up right then.

We dropped slowly under perfect
control. Little Luke and I watched
Holly. She was studying the lay of
things below with a pair of binocu-
lars. The crater lake was close, only
about a hundred or so yards beneath
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us. Big bubbles continuously broke
the surface.

Holly beckoned the pilot. “Can
vou hold us right here a few min-
utes? Good! Then, quick, drop a line
down and get a sample of gas. And
drop a cage of rats, too.”

Five minutes later we had our
samples and went helling away from
there. Holly was a little flushed and
T thought she seemed to be more her-
self, as if she’d scored the first hit.

I didn’t get it. “Why the hasty
retreat?” I asked.

“You know what fierite is?”

“Sure,” T said. “This hull is made
of fierite. All rocket craft are hulled
with fierite. It’s noncorrosive.”

“That’s what you thought,” she
came back. “I just spotted the little
rocket that crashed down there. It
was pitted all over and eaten clear
through in some places.”

WE raxpep on a stretch of desert,
well outside of the death area and
went straight to work on the samples.
It hadn’t bothered the glass tubing
at all. That checked with the re-
port sent us by the colonial chemical
outfit. But that was about all they
had found out.

“Well, it’s something, anyway,”
said Holly. “Now, Buck, you're a
plastics man. They say a standard
spacesuit resists gas penetration for
twenty minutes. What are those suits
doped with?”

“Kroner’s Super N,”

“I guess that’s Greek to me,”
shrugged. “What’s in it?”

“Converted rock fibers, mineral
oils and cotton gum—complex as
hell. Formula a block long.”

“Can you get it—or make it?”

“Sure.”

“Good. Then call Red City and
order the ingredients and plenty of
fine mica scale to go in it—as much
as the dope will carry, And order a

1 answered.
she

couple of fast paint-spray ouifits for
exterior hull work and a lot of oxy-
gen tank spacesuits. We'll re-dope
them every fifteen minutes if neces-
sary. Tell them to hurry.”

My stuff arrived and in less than
an hour I had tanks of Super N
stowed-aboard the Sun Dolphin. The
paint-spray outfits were fast boys,
all right. They tuned up their appa-
ratus and in ne time our ship was
completely coated and drying.

We told Holly. .She just stuck her
chin out of the laboratory long
enough to tell the engineer to get
going. Then we were off. :

O1f our way we doped a bunch of
spacesuits with an extra coat apiece.
1 grabbed one as soon as it was dry
enough not to be sticky and got into
it. Holly climbed into the next one.
She looked funny in it. I spoke to
her by the radio headset.

“You've lost your superiority,” T
told her. *“You bulge in all the wrong
places.”

She didn’t even favor me with a
call-down, but presently T saw her
backing up to a mirror and surrepti-
tiously trying to look over her shoul-
der—impossible in a spacesuit—and
I was tickled, for it proved she was
at least part girl. We were the only
ones wearing the things right then,
s0 no one else could hear me.

THERE wAs scarcely a jar as we
made our landing, right by the brink
of the little crater. Holly and I were
the first ones out of the lock. The
bubbles were big and they broke the
surface at a great rate. My guess was
that that caldron heaved out a cou-
ple of hundred cubic feet of gas per
minute. Subsequent and more accu-
rate estimates figured over twice that
amount.

The bubbles poured up without
variation in just four places. These
places were patterned evenly across
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the surface, the nearest one not over
nine feet from the parapet on which
I stood. I thought it would be a
good idea to get a sample of those
breaking bubbles fresh from their
source, so I ducked back into the
ship and found a bamboo rod just
long enough. I wired a glass trap
tube on the end and hurried out
again. ) :

A lot of others had donned their
suits by now and were standing
around trying to get an eyeful. They
got it all right. When I reached out
to get my sample, the end of that
pole just started to wither right be-
fore my eyes. It turned whitish and
drooped while it was still a foot
above the breaking gas. Then the
whole end, trap tube and all, fell
away. It gave me shivers.

I looked up and saw Holly staring
at me, nodding. It was now a cer-
tainty that here was the source of
poison gas. Jets! Poison-gas jets.
Four of them down there. I won-
dered how far down they were,
whether we’d be able to reach them,
or just what we should do.

The water was translucent, but
not perfectly clear. We’d have to
put some divers and cameras down
to see just what was what. I splashed
my bamboo pole in the water’s edge.
Did you ever poke a straw into a
candle flame? Well, that’s just what
happened to the bamboo, except that
there was no smoke—only a soggy
white ash that sloughed off.

“Hey!” 1 yelled into my headset.
“Get back! Be careful of this stuff!
It’s already impregnated. It’s ab-
sorbed the poison!”

Holly’s voice came to me, cool,

' self-assured: “Keep your shirt on,
Bucky. It’s no phenomenon. Didn’t
you ever hear that water absorbs
gases?”

Of course I know that. Every
schoolboy knows that. But for the

moment I was shocked and horrified-
because this new circumstance was
one which might baffle all our ef-
forts, as, indeed, the Martians must
have intended it to do, planning in
advance to keep those jets beyond
the reach of divers.

I can’t even begin to describe all
the different jobs that Holly di-
rected. She gave Bull Balfour two
husky helpers and put him to work
taking soundings and making an un-
derwater survey. Barney Oberteuf-
fer, using a long steel rod with a
scraping gadget and a trap on the
end, took samples of the lake bottom
at different depths and different po-
sitions down around the jets. An-
other fellow took samples of the
water itself at varying depths.

CueMmists worked in the labora-
tory unceasingly, trying to break
down the samples and find out what
made them tick. Another laboratory
group was trying to find some neu-
tralizing agent to counteract the
poison. But it was neither alkali nor
acid and what seemed at first to sug-
gest a radioactivity, later contra-
dicted its own analysis.

To facilitate an underwater survey
the engineers had swung four cable-
walks across the lake. Little Luke
crawled out on one. He was scared
stiff but he had his orders and started
lowering lights down there on doped
cables and a big camera all cased up
in glass. Looking out a port of the
Sun Dolphin, I could, see his hand
tremble as he timed the exposures.
I hoped Holly wouldn’t notice and
kid him.

She had put me to work again on
plastics for sealing up buildings in
Red City against the time when poi-
son should get that far. Naturally I
tried the old standbys—potassium
and sodium silicates. In theory they
would work. In fact, if I could have
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made them stick, they would have
worked in actual practice. But the
stuff wouldn’t stick—not to stone or
wood nor to anything when that gas
started chewing under it. It pulled
at the edges or at any little pinhole
and then came off like a sunburned
skin.

Tile and brick withstood the corro-
sion, but mortar crumbled away.
That was a tough break for a starter
because most homes were built of
those two materials. Holly kept two
wave lengths busy on the air. One
radio brought in communication of
all kinds. The other carried nothing
but reports from constantly patrol-
ling planes that checked every shift
or expansion of the danger area. A
man was constantly at duty by this
radio, recording each item upon a
wall map.

At sunset the word was passed
around that Holly wanted us to
knock off work and have supper to-
gether if possible—that is, just our
outfit, the First Field Chemical
Corps.

We all managed it, leaving assist-
ants to carry on. She called a man
of each job to tell us how his group
was doing.

Old Thompson, first, admitted
that, in analyzing the poison, they
had got exactly nowhere. The other
laboratory group, the one trying to
produce a neutralizer, had suffered
the same experience. Then Bull told
us his luck with the underwater sur-
vey. It didn’t simplify matters much.
The sounding line had indicated a
great -confusion of gnarled and pro-
truding rocks below the surface.
Probing with rods had confirmed
this but had established the greatest
depths as roughly thirty-five feet.
He thought it was a fair guess that
the jets were somewhere at that
level.

Holly said she hoped we wouldn’t

have to proceed purely on the
strength of guesses. I felt sorry for
the Big guy. He was the man of ac-
tion of our outfit, but tonight he just
rolled his eyes at Holly like he was
a whipped dog. Bull never went in
for alibis. Later, of course, we real-
ized that those rock protrusions
down there were fized just to pre-
vent such a survey.

I mHouGHT of little Luke and his
underwater camera work, and no-
ticed that he wasn’t with us. Some
of the others must have had the same
thought, for his absence was com-
mented upon.

Holly said: “He’s sick. He’s in his
bunk.” Her tone didn’t denote any
more sympathy than an icicle.

I asked her: “How did he make

out?”

“He didn’t,” she replied. “T wanted
him to get a shot of each jet, but he
couldn’t get a register of anything
below fifteen feet.”

She turned to me. “How far have
you got?”

“I haven’t,” I told her, and grinned
foolishly to cover my embarrassment.

“Not amusing.” Her hard little
mouth cracked the syllables.

Next was a handful of engineers.
They had investigated a notion of
draining the lake down to the jet
level. This was Holly’s own idea and
I think their report upset her more
than anything the rest of us had said.
The engineers had checked the pos-
sibilities of each phase.

The lake could not be pumped out,
for no pumping apparatus could
withstand such fast corrosion. Al-
though it could be siphoned, such an
operation called for more than a mile
of glass pipe line to reach the neces-
sary levels and the fabrication of
such a line would mean weeks of de-
lay. A channel could be blasted from
the lake but it would have to be cut
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“Stop, you fool—that
goo won’t protect!”

through solid quartz. Long before
such a program was complete, our
colonial population would be wiped
out.

“Look,” she said, “I want all of
you to see this map.” She pointed
to the one on the wall. “Here is the
present extent of the poison zone.
Mountain ridges are holding it in
check here—and here. So long as
prevailing winds continue or, should
there be no wind, the gas is not

likely to approach Red City faster
than one to two miles per day. Of
course, if a' southerly wind should
blow, this part—she pointed to’ a
huge gassed area that spilled from
the lower end of Deep Valley—
would move into our most heavily
populated districts and cover not
only Red City but Port John and
New Thames and towns west of
there.

She paused and T asked: “What’d
the local weather bureau have to
say?”

“Continued westerly for at least a
week. Perhaps then—but they un-
derstood the situation. If a south-
erly wind springs up, all inhabitants
will be warned at once.”

An ironic silence followed that re-
mark, for we all saw how much good
warning would be. Tt was just like
telling a condemned prisoner: “Look
out for the electric chair. It’s going
to burn you.”

Nobody had anything to say for
a few minutes. Then Holly muttered:
“The rats died because all the ear-
bon was eaten out of them. Carbon
is the diet of that stuff. If there
were any normal earthlike carbon
vegetation on this planet, such a
poison would be absorbed.

“You laboratory men, keep your
heads clear. Keep your work thor-
ough. According to the weather bu-
reau, you've got time to lick this
thing. We're going to bomb the bot-
tom of that lake tomorrow and
maybe damage whatever apparatus
is there.”

I didn’t think the bomb idea was
much good because the Martians
were too clever to leave their gas-
producing apparatus in a vulnerable
position. Especially” when they had
a whole mountain of quartz in which
to hide it and plenty of time to pipe
their gas through to the jets.
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Sure ExNouGH, the bombing epi-
sode was a flop. Not only did it fail
to affect the four torrents of gas
bubbles but it cluttered up the lake
with rock fragments in such a way
as to make Bull’s underwater survey
even more difficult.

All morning I was busy with an
architect from Red City. There were
about a dozen huge hotels and office
buildings built of brick and tile. As
shelters, their principal weakness
was, of course, the mortar used. 1
phoned them the formula of an an-

cient Twentieth Century potter’s
¢laze. They mixed this paste in

great quantities.

Scaffolding was rigged nine stories
high against the walls and the stuff
was painted into every mortared
seam. As fast as it dried each painter

was followed by another man who-

fused it with a torch. These build-
ings, when finished, would be safe,
for the poison would never reach
their higher stories.

The moral effect was tremendous.
Every man began to look for ways
and means to fortify his own home,
which was a good healthy reaction.

For the next two days I couldn’t
get my thoughts away from that
map. The poison zone had expanded
mto a gigantic area, covering so
many thousands of square miles that
you could hardly believe it all came
from our little crater lake. But the
Colonial Chemical’s scouts had
proven there was no other source.
It just showed how much the in-
fernal stuff expanded when it got
loose. At such a rate, the habitable
parts of the whole globe might soon
be covered.

Holly had an eye on the map, too.
It had her worried. ‘“Listen, Buck,”
she said. “I want to go over that
Super N dope formula. We've got
to carry it a little further somehow.”

“What’s the matter with it the

way it is?” I asked her. “Seems to
be doing O. K. with that admixture
of mica scale

“It won’t stand the ]:lke water.”

“Neither will ice stand a bonfire,
I retorted. “But what of it? Don’t
tell me you’d like to send a diver in
there.”

She half lifted her arms in a little
futile sort of gesture. “Somebody
ought to go down and find those
jets.”

“Don’t look at me,” T said. “I'm
not that dumb, nor that heroic. Be-
sides, no man would live three min-
utes in there—not if he wore a suit
of Super N an inch thick.”

“The army has got some incendi-
ary bombs that’ll work underwater,”
said Holly, talking sort of to herself.
“They’ll burn underwater. They're
so hot they’ll melt granite for two or
three feet in all directions. They’ll
fuse it. They’d melt those jets and
seal them up tight.”

“That being the case,” I sug-
gested, “why not just drop a bunch
down around the bubbles?”

“That’s what the governor
thought,” she said, “but it won't
work, because the heat expansion
will cave in a lot more of those rock
grotto formations and afterward we
will never be able to reach the jets
again. So we've got to be sure the
first time to seal up every jet. At
least, that’s what Mr. Balfour ad-
vises.” ;

“If Bull Balfour says that, then
it’s so,” T told her.

“Then we’ll have to do better with
the Super N,” she argued, looking
more and more like a scared kid.

“Kinda grabbing at straws, aren’t
you?” I asked.

But right away she was all busi-
ness again—soldier of the Empire.
“We’'ll go over the formula at once.
It must be developed. It can be, I
am certain.”

»
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We went over the formula, the .

whole business of it, a dozen times.
When we got through she knew as
much about Super N as I did, which
wasn’t nearly enough.

“All right,” she told me, very de-
cisive. “I’ll take over from here on.
You go to Red City and help them
with their defense measures.”

A smaALL ROCKET of the Colonial
Chemical outfit came for me and an
hour later I was in Red City. The
chemical boys had been pretty ac-
tive in the defense work and escorted
me all over the place. Such mines as
could be utilized were being sealed
up with brick and glazed mortar, and
stored with food and oxygen equip-
ment. Everything moved smoothly
and fast, but still the job would take
weeks.

Factories were turning out space-
suits, doping them as we had re-
quested, by tens of thousands. High
officials of Earth Empire cursed us
and prayed to us. They were frantic.
They had sent another ship to Venus,
established communications there
with the Martian government, had
argued, pleaded and threatened, and
had been laughed at and shot at for
their trouble.

I was allowed to interview the gov-
ernor, a pompous old-school politi-
cian, and scared to death. I wasted
no time, but studied a map of the
principal cities, then went out in a
plané with one of the local boys as
guide and flew over and got an eye-
ful of each town. The whole situa-
tion looked ordinary. Of course, if
the weather held long enough with-
out change, things might work out
all right. That is, providing we mean-
while found a way to stop the flow
of gas.

I asked my guide why Red City
and these other big towns weren’t
being evacuated. He said the gov-

ernor was afraid of starting a panic.
Personally, I thought that was a hell
of an answer.

It was late afternoon when I got
back to Red City and had an imme-
diate audience with the governor,
determined to organize some means
of moving the populations to a place
of safety.

Perhaps I sounded too anxious.
Anyway, the governor wasted five
minutes airing his perfect composure
and assuring me that there was no
cause for alarm.

I remarked upon the quick change
in his own state of mind since earlier
in the day. “Since then,” he said
loftily, . “there have been two vital
developments.”

I damned him under my brea,th
He was like: a ripe old gossip with
something juicy. “Well?”

He smiled. “At two o’clock I re-
ceived a confidential report from the
weather bureau stating that a south-
erly wind must be expected before
morning.”

My blood froze. I felt a chill start
at my spine and gnaw inward. I
stammered something, but he went
on.

“Naturally, I did not release this .
news. The outcome would have been
frightful—mob  fear—stampede—
panic. Instead I sent a private call
to your commanding officer, Miss
Webster, informing her of the situa-
tion. I must admit to suffering much
anxiety at the time and during the
minutes that followed. But presently
she called me by radio. What she
told me described the second vital
development of today.

“The situation could be mastered
at once, she assured me. The flow of
poison gas should be stopped within
a few hours. Four divers are going
down in the lake to plant incendiary

~ bombs beside each jet. These bombs,

at terrific heat, will melt and con-
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geal the rocks, collapsing and per-
manently closing whatever form of
outlets are there. Today, she herself
overcame the last obstacle to this
plan by perfecting a suitable com-
pound with which to coat the diving
suits.”

I was struck dumb. How the devil
had she managed it? This news was
so big that at first I couldn’t realize
its immensity. Then I began think-
ing I'd better get out there fast. Of
course, I never said Holly wasn’t a
whole lot smarter than myself, but
those protective dopes were old stuff
to me. I might be useful.

“A rocket is going out presently,”
the governor said, “taking an expert
on the new incendiary bombs to give
last-minute instructions. 1 suppose
you can go along, although I’'m sure
you’ll find your superior officer has
the matter well in hand.” He was
awful cocksure.

Nosopy was outside the Sun Dol-
phin; that is, none of our outfit. Cu-
riosity had drawn a few visitors but
they were just waddling around in
doped suits at a safe distance from
the lake, getting a big thrill out of
being scared. So the technician and
I went on into the ship. It was like
a tomb. Even the radio and audi-
phone racket was cut down to a
whisper. I heard Holly’s voice. It
had a queer note.

They were all gathered in the mess
room, sort of sullen and quiet. Only
one other person besides Holly was
standing. That was old Thompson.
He looked very straight and soldierly
in spite of his skinny neck and baggy,
acid-stained jacket.

Holly’s chin was up and her eyes
traveled levelly from face to face. 1
loosened my helmet plates so as to
listen in, and heard her say: “Well?”

Bull Balfour wore a glowering
frown. Suddenly his features re-

laxed. He said, “Nuts,” and got up
and lumbered over to stand beside
Thompson.

“We need two more,” Holly said.

Then I knew what it was all about.
She was getting her four volunteers
who would go down and plant bombs.
And they didn’t want to go. They
were scared stiff. I didn’t blame
them. We’d all seen enough to feel
that way. I personally remembered
how that bamboo of mine had whit-
ened and sloughed away. We'd all
of us seen too much. .

Holly was looking at me now,
glamour oozing out of every pore.
“Hell,” T told myself. “Empire or
no Empire, I don’t wanna an’ T just
ain’t gonna.” T rolled my eyes ceil-
ingward, puckered up my lips and
started to whistle, very soft and
nonchalant.

But she didn’t waste any time on
me and I think it was right then that
I commenced to get suspicious, al-
though I couldn’t exactly put my
finger on what was wrong.

The rest of the gang just sat there
looking sheepish. All except Barney
Oberteuffer. He couldn’t actually
clown about it, of course, but he did
squirm and smirk a little, pretending
that his refusal had some element of
humor about it. It was a pretty thin
piece of play acting, even though he
tried harder than he ever had in his
life.

Holly stood watching him. She was
sure a swell-looking girl when she
wanted to be. But her lip curled
some, sort of piteous and disgusted
and a little bit ashamed. Then Bar-
ney commenced to get red. He must
have known she saw through his play
acting. He never said a word, just
got up kind of tiredlike and went
over to join Thompson and Bull Bal-
four,

After that you could pretty near
feel the gang’s antagonism. Their
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eyes didn’t flicker and their faces
were like so many blocks of granite.
They didn’t like her method. She
sensed it, too.

“One more,” she said, very calm,
but not fooling anybody. It was plain
as day that she wasn’t sure of get-
ting her fourth man.

I glanced at Bull, towering there
beside Thompson and Barney Ober-
teuffer. “Trained seals,” I thought.
Well, I was one seal that wouldn’t
do tricks this time. I wouldn’t be in
those boys’ shoes for any female. It
gave me creeps just to think of that
bubbling hell.

THERE was one other of Holly’s
trained seals that didn’t intend to
go, either—little Luke. He was such
a picture of misery that I almost
laughed. She passed him by. 1
couldn’t blame her. He didn’t look
like much of a specimen of manhood.
He rolled his eyes at the three who
had volunteered. They were his
buddies. You could see shame writ-
ten all over him. Then T caught his
eye and winked to make him feel
better. He jumped and cringed as if
I'd hit him.

Holly was now turning it on our
chief metallurgist. He was a smoothy,
hadn’t been thh us long, but we'd
already found out he had a ﬂalr for
racing planes and other men’s girl
friends. Guess she figured a gambler
like that would take a chance. She
smiled kind of tantalizing. He smiled
right back, very friendly.

9 8 K.,” she said. “Come on, then.
Stand up.’

“Nice weather we're having,”
the metallurgist.

She got red Some of the fellows
laughed. Most of the others relaxed
a little and grinned. Holly was baf-
fled and showed it. T was all set to
snub her again and wondered why
she didn’t make another pass at me.

says

After all, she’d had me pretty well
disciplined ever since we were kids.
But she glanced right by me as 1{’ I
weren't there.

I figured Holly was all wrong—
this shouldn’t be a volunteer job,
anyway. The best-fitted men should
have been ordered to do it, or else
they should have been chosen by lot.
Then there wouldn’t have been any
feelings involved. I knew Holly was
smart enough to know this and that
made me still more suspicious.

“Only one more.” She was being
cheerful tlow,' voice-with:a-smile
stuff. Nobody tumbled. For a full
minute there 'wasn’t a word spoken.
One after another they met her eyes,
too, but they weren’t falling for it.

I never saw Holly look so ‘swell.
I remembeér thinking we ought to
have such seenes oftener. Honest,
she was beautiful. If she’d eyed me
just then, she’d have won. But she
didn’t, and a second later I got hold
of my common sense. However, she
was still beautiful and it set you on
fire just to look at her. She certainly
had what it takes to bring a man
to his knees. But these guys were
hard o

Just for one fleeting moment T
thought she seemed panicky. I fig-
ured she was licked and started be-
ing sorry for her and wondering
what we’d better do. Then she
turned it on little Luke. .

It was horrible. He was crazy in
love with her, anyway, and I know
she’d never looked at him like that
before. Besides, he’d been scared to
death ever since we got to Mars.
And now he turned white as chalk.
He didn’t move, didn’t shake his
head or nod it. His eyes, big, dark,
round saucers, were like those of
some stricken animal.

“Luke,” she said, looking real help-
less and in need. “Luke, you’'re not
vellow.”
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I don’t think the poor little squirt
could have answered her if he'd
wanted to. She walked slowly to-
ward him. “Don’t you see, we’ve got
to have one more man.” Her voice
was plaintive, yet somehow she man-
aged to put a subtle emphasis on

She bent over him. Luke gulped
and glanced up, met her eyes, and
looked away real quick and gulped
again. I could see his Adam’s apple
bulge and jerk. He mumbled some-
thing vague and negative. I thought
he was going to be sick. But Holly
straightened up with a sigh and an
expression of wonderful relief. “You
will, then, won’t you?” It was a
statement, not a question. We all
knew damn well he hadn’t said any
such thing, but Luke was staring at
her now and she looked so unearthly
happy and saved that he just
nodded. He shuddered when he did
it.

Holly swept up the aisle looking
pleased as Punch and ducked into an
adjoning telephone compartment. I
was burned up and wanted to say
things, so I followed and got a shock.
She was crouched in there sobbing
like her heart would break. Things
like that embarrass me, so I sneaked
out again.

But I didn’t want to face any of
my outfit right away. It seemed as
if we’d all gone through an analysis.
Some had come out fools; the rest of
us, something worse. We all looked
pretty contemptible, Holly included.
So I went into the corridor that led
back through the tail sections and
into the last compartment, which had
been rigged up for little Luke’s pho-
tographic apparatus, figuring to grab
a smoke and try to recover some of
my alleged common sense, and get a
more reasonable attitude toward
things.

I wisnep T knew what sort of depe
Holly had evolved to use on those
diving suits. T couldn’t figure it out.
Only there was one thing you could
bank on every time; when Holly
Webster set out to do something,
she always did it.

Somebody came in right after me.
It was little Luke with a pile of
stuff over his shoulder so heavy it
made him bend. He set it down and
locked the door. Then he saw me.

I grinned. 1 didn’t want to, but
just couldn’t think of any other way
to face him. He reddened some.
“Skip it,” he said, “I know how you
hate heroics.”

That made things easier. “Squirt,”
I assured him, “‘there’s nothing he-
roic about you. Why the hell did you
do it?”

“Same reason the others did, I
guess. We're just trained seals, like
you say.”

“What are you doing here,” 1
asked, “trying to duck out?”

“They’re getting mstruction on
the incendiary. I don’t need it. T
know how the things work. T just
wanted to get into this stuff here—
get the feel of it.” He bent over the
pile on the floor and now I recognized
what he’d been carrying. It was one
of the doped diving suits.

I jumped to examine it. No won-
der the little guy had labored under
its weight. The helmet itself must
have: weighed twenty-five pounds.
Each thick, lead-soled shoe weighed
at least that much and the whole
body fabric was coated half an inch
or more with rubbery dope, very
much like the stuff I'd been making.

“What’s it made of?” I asked, fin-
gering it.

“Dunno, but Holly says it’ll do the
job. And if she says so, then it will.”

“It looks and feels like Super N,”
I told him. “And, furthermore, it
smells like Super N.”
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“Which is all Greek to me,” says
Luke. “I'm only a photographer.”

1 felt too rotten to talk and just
watched while he got into the cum-
bersome suit and shortened straps
and what not until it was more or less
cut down to his half-pint stature. He
looked ridiculous, and pathetie, too,
and all set to be a hero.

His room, being the last tail com-
partment, had an emergency port
through the outside hull. It was
tight closed, but not locked. Luke
pushed it open and waddled through
and down toward the lake’s edge. 1
sealed up my helmet plates once
more and went out, too.

THERE was a low parapet of feld-
spar rock right at the brink. Luke
stood looking at the depths before
him and squared his puny shoulders.
I eould picture his mood inside that
massive helmet, telling himself there
was nothing to be scared of, that if
he did as Holly ordered, everything
would turn out O. K., like it always
had in the past.

After a minute he started to come
up toward the ship but stopped short
like he’d forgotten something and
went back to the pool. He hoisted
one leg over the parapet. I got
nervous and ran down to stop the
little screwball from doing something
crazy.

But he seemed to know what he
was about. He motioned me aside
and I saw what he was doing—
dangling his foot above the water so
that the<bottoms of the thick, lead
sole just touched the surface. Then
he heaved it back up on the ledge,
squirmed around until it was sole up,
and bent to examine how the dope
reacted to the water. The stuff was
oily and the water ran off. He raised
his head to look at me. T couldn’t
see his face, but 1 knew he was grin-
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ning. He made a sort of “I told you
so” gesture with one hand and
dropped his foot down again to dunk
it more thoroughly.

I saw the thiek rubbery bulk of
his suit' shift on the stone and his
helmet canted farther out over the
pool. He kicked back to restore his
balance, but he wasn’t used to being
weighed down so. He slid a little
and made a couple of futile swipes at
the ledge with his gloved hands. 1
tried to grab him but you can’t get
a purchase on an outfit like that.
Then he was gone, down under and
out of sight.

It must have been a good thirty
seconds before I saw the glitter of
his helmet a foot or two below the
surface, already moving toward the
nearest shallows. At least the poor
little monkey had kept his sense of
direction.

I buzzed an emergency call into
my helmet transmitter and hurried
toward the place he’d be coming
ashore. It took a minute to climb
around some of the rock projections:
By that time he was up to where the
stuff only lapped about his knees.
All of a sudden his strides got irregu-
lar and shifty like he winced at some-
thing. Another lurching step or two
and he was out of it. I reached him
just as he keeled over face down on
the bare rock.

He was dead.

While I was bending over, careful
not to touch him, I saw the honey-
combed surface of the suit open in
great eaten gaps and reveal flesh
gone to a whitish pulp. I threw a
quick glance around to see if my
emergency call had brought any-
body. It hadn’t. No one, except my-
self, was outside the Sun Dolphin.
Even the visitors and brass hats had
gone in. Probably there was a lot
of last-minute dramatics and talk,
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They were blazing away at us industriously with

ack-acks, but we succeeded in firing the oil tanks.

and that would be why no one had
heard my emergency. For just a
split second I thought I saw a face
watching from a glass port. Then it
was gone.

I ran for the ship to break the
néws. They’d sure have to make a
lot of new plans, and“fast, or else

this planet, Mars. would be in bad
trouble. That secret of the gov-
ernor’s about a coming south wind
wasn’t going to be a joke to several
million people. My mind was work-
ing like that—reasonable. But my
feelings were burning hot on account
of little Luke, and I cursed Holly for

botching the job on that dope.
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I ducked through the port and
into Luke’s compartment and tried
the door which led to the interior of
the ship before I remembered his
having locked that door and pock-
eted the key. Now I must go around
and use the forward entrance. I
swung to go out again, but even as
I faced about, the little emergency
port clicked shut in my face. It was
locked now.

Almost panicky, I tried to figure
who would have done it, and why.
The lock could only be operated by
someone in the forward control
room, Then T recalled the face I'd
seen watching me from that forward
port. Whoever it was had seen me
hurrying to enter this tail compart-
ment and had some reason for wish-
ing to imprison me here.

What reason? Then it dawned on
me and all my suspicions crystallized
in ugly acknowledgment of fact—I
knew too much. 1 must be silenced
before I could tell the truth and give
the game away. That dope was no
good. Holly knrew it was no good.
She was deliberately sending those
boys down to plant incendiaries,
knowing that they hadn’t even a
chance to live through it. So that’s
why she had been bawling awhile
ago. | remembered again the way
she’d selected her victims. 1 gritted
my teeth and damned her brassy
guts.

I tried to get a call through by my
helmet transmitter, but a deep hum-
ming droned in the phones, so I knew
my wave was blanketed.

Who else was in on this pretty
business? A lot of civil and military
officials had been hanging around
Holly. A lot of pressure must have
been put on her, but I knew the
phony dope angle was her own idea
because of that message she had sent
the governor.

Whoever had been watching
through that port, or whoever that
watcher had reported to, must al-
ready know what had happened to
little Luke and evidently, judging
by my present confinement, intended
to go through with the murderous
program, come hell or high water.

I wondered who would take Luke’s
place. Someone chosen by lot, prob-
ably, for no more of the outfit would
volunteer.

A riLe of prints and negatives
were on the table beside me. I no-
ticed the ones on top were curling
and cracking, and realized that while
the port was open the place had
filled with poison vapors. I opened
a force ventilator and flushed the
room, then loosened my helmet
plates for a breath of air. For the
first time I heard the room radio
barking an announcement of what
our outfit was about to do.

The speaker was addressing the
colonial population of Mars, and was
the type which usually describes
sporting events. His voice choked
with emotion. He dramatized the
affair for all it was worth. The situa-
tion, he declared, was one which de-
manded the highest and finest of
human courage. This demand had
been met, he assured his listeners,
by men of that valiant company of
world fame, the First Field Chemi-
cal Corps, four of whose members
had volunteered unhesitatingly to
perform the difficult and dangerous
task confronting them.

They had just been receiving tech-
nical instruction. Now they were
donning specially prepared suits in
readiness for a descent into the fluid
of the poison lake.

He had hoped to get Miss Web-
ster, Miss Holly Webster, com-
mander of the corps, to speak a few
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words over the microphone. He was
serry, but Miss Webster seemed un-
available. She had been under a se-
vere and exhausting strain for three
days and it was being whispered that
she was near the breaking point.

A few minutes ago, showing signs
of terrific nervous tension, she had
quietly withdrawn from active par-
ticipation. However, the success of
the next quarter hour would doubt-
less herald her once again as the
great leader of a great outfit.

Through the glass port beside the
mike he could now see the four divers
outside the ship—no, there were only
three. For a moment the radio was
silent. I chewed my lips and
thumbed through the stack of photo-
graphic prints beside me.

The announcer returned and
barked some more. “Ladies and gen-
tlemen, one of the four men has been
declared physically unfit for the ven-
ture. However, there will be but
slight delay, for, with a courage char-
acteristic of this famous group, an-
other has already volunteered. He
will presently join them.

“An atmosphere of feverish an-
ticipation hangs over all spectators.
I cannot describe the feeling which
affects all who watch the churning
surface above these poison jets—the
rise and darkening swirls of deadly
vapor—"’

I switched him off. T couldn’t take
it. It sounded cheap and tinhorn.
These boys weren’t heroes, nor even
martyrs. They were just dupes about
to be sacrificed so that the big show
could go on. It wasn’t fair to die
that way—without even knowing
the odds against you. It was treach-

-erous. If they had to die, let them
at least know it.

All of Holly’s ways and methods
had been like this. When had she
ever cared a damn for any man’s

pride? Let them die. What of it, so
long as they served the purpose?
What did it matter if they were be-
ing kidded? Let them think they’d
come back heroes! Let them think
they’d stand some chance with her
—that maybe she’d fall for one of
them.

T sap BEEN thumbing over Luke’s
pile of photographs sort of absent-
mindedly. But suddenly I saw they
had been filed in an arrangement
contrary to Holly’s dictates. I laid
them out on the bench, each group
one above the other, in the same
order as Luke had piled them. Since
she had condemned his stuff, he’d
evidently gone on studying the
prints. Each one was marked with
its exact location and depth below
the surface.

Perhaps he’d arranged them un-
consciously, as one would stack the
four suits of a deck of cards. Or per-
haps he’d had the germ of an idea.
At any rate, those prints in their
present order shouted a message as
loud and clear as any graph you
ever saw. Only little Luke probably
hadn’t understood.

No wonder he wasn’t able to get a
shot of the jets or of any bubbles be-
low the fifteen-foot level, because
there weren’t any jets! And there
weren’t any bubbles below that
level! 5

I marveled at how dumb we’d all
been, thinking it was the gas which
had impregnated the fluids of the
lake, when all this time it had been
the fluids themselves which were
generating the bubbles, set off, per-
haps, by a radium point or small
electrical discharge somewhere about
that fifteen-foot level, bubbles that
expanded like rolling snowballs as
they swept up toward the surface.

There in those underwater shots
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was the whole story, hazy and poorly
focused and badly lighted, but none
‘the less obvious. It was the fluid it-
self which made the gas! A set of
figures ran through my brain like
lightning. They were from a chart of
comparative quantities of gas to
fluid for even destructive capacity—
carbon appetite—in a scale of vary-
ing gas densities. It was a chart com-
piled by Thompson.

Of course I didn’t know what
quantities of the gas could be pro-
duced from a given amount of the
fluid, but there was somecrude ap-
paratus in the room and there were
a couple of flasks of the lake fluid. T
snatched a graded glass tube, half-
filled it with the stuff, ran a couple
of uninsulated copper wires down
into it and stoppered and piped the
top like a retort. Then I turned a
two-gallon glass jar upside down in
the water tank where Luke washed
his negatives, and ran rubber pip-
ing from my retort down into the
water and under the mouth of the
inverted jar so that any vapors from
the tube would rise and be contained
in the jar.

Now for the current. I ‘tried to
open the socket of an extension cord
but my hand was shaking wildly. In-
stead; I tore the line from the fixture
and bared the wires with my nails
and teeth. I twisted them to those
from my glass tube and switched on
current. i

It didn’t take much. T cut the
juice down to almost nothing. Still
the stuff fairly boiled. Evidently the
fluid was under almost explosive
tension to volatilize, needing only
very mild electrical stimulus to set
it off.

Tre Two-cALLON jar rocked in its
tank. It was half full of gas. I
leaped to hold it down. A few sec-

onds more and it was full. T shut
off the current and immediately the
boiling in my tank ceased. I exam-
ined the markings on its side and
saw by the fluid’s level that less than
a twentieth of one cubic centimeter
had been used to make two gallons
of the deadly gas—two gallons
which, unrestrained and free, would
expand to make many times as much
and be many times as deadly.

Thompson’s chart ran through my
mind again and [ saw for certain,
not only that the fluid must be
licked, but that it could be licked
much easier than in its more expan-
sive gaseous state. It could be licked
by its own satiation—by glutting its
ready appetite for carbon before it
volatilized and developed an appe-
tite a million times greater.

It all seemed so simple that for a
moment I had doubts. I unstoppered
my glass tube and looked about for
some carbon material. There was a
can of graphite camera lubricant. T
poured the tube half full of it. The
black powder grayed, dissolved and
the fluid became milky. I poured
more and watched the stuft grow still
more milky.

I poured another few crumbs of
graphite. They did not dissolve, but
settled down in the bottom of the
tube. The fluid was still thin like
water, but milk-white and com-
pletely sated.

I was so confident in the success of
my experiment that I did not even
replace the stopper, but simply
thrust the two wires once more into
the tube and turned on the current.
Small bubbles rose from the point of
discharge—and stayed small. With
reckless exultation I leaped above
the open tube and inhaled. There
was just the faintly exhilarating tang
of ozone, such as would be normal
from any electrical discharge where
oxygen was present,
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I had it! I looked at my watch.
Less than three minutes had passed
since I first got wise to those photo-
graphs. By now Bull Balfour and
Barney Oberteuffer and old Thomp-
son were going to their death—hor-
rible death, on an entirely hopeless
errand.

They’d be finding out what I had

just now found out—that there were-

no jets. But they’d never reach the
surface alive to tell of their discov-
ery. And—I felt a new thrill of hor-
ror—there was a likely chance that
when those incendiary bombs did go
off, they'd precipitate an instanta-
neous explosion of that unstable stuff
into gas.

I tried not to think about little
Luke, I tried not to think of the four
men about to die. I tried not to think
of what that coming south wind
would do to Red City and neighbor-
ing towns. I even tried to forget
what would happen to all Mars, and
to the Sun Dolphin, and to myself,
if that craterful of soup should sud-
denly go up like TNT.

My TRANSMITTER Was useless. I'd
have to get my warning through in
person, and it could be done. The
outer port which locked me in was
impregnable, but the other, the one
which locked with a key, was not so
stoutly made. Just beyond and un-
derneath the keyhole was a steel
bolt. That steel contained carbon.
Without its carbon it would bend.

I snatched out some more of the
rubber piping—the first was gone to
whitish paste—ran it well into the
keyhole and, using a glass funnel,
poured the contents of the second
flask of lake fluid into the lock so
that it puddled over and about the
steel which barred my escape.

Moments passed which seemed
like centuries. For once I was al-

most grateful to the stuff’s hellish
destructiveness. 1 pushed hard
against the lock. There was no give,
but I was confident because I had
watched steel die before by this same
process. A few seconds later the door
yielded with that characteristic
grunt of rotten, rending metal.

I raced along the corridor toward
the front of the ship. The forward
hall was empty except for the broad-
caster, whose eye was glued to the
porthole as he jabbered into the
mike. Outside the main port lock,
the whole gang was assembled, in-
cluding our own outfit, and colonials
and brass hats and all species of of-
ficialdom.

I gave a leap and careened
through them with arms flailing to
make a way. Beyond I had sighted
four figures in puffy, bulbous diving
suits moving toward the crater lake.
Four men walking to useless death.

I screamed into my helmet set for

them to stop. The leading one faced

about and waved me back, then
beckoned the others on. My radio
was not blanketed now, for I heard
curt orders and saw the four men
move more hurriedly toward the
water’s edge. I was almost to them,
and calling to Bull Balfour and to
Barney to hold everything and wait
for me, when I heard that humming
in my headset and know I'd been
blanketed out once more.

Three of them took separate posi-
tions by the crater and, just as I
caught up, the fourth suddenly
whipped around at me and nuzzled
my ribs with the barrel of a cathode
gun.

I stared at the weapon and at the
clumsy, helmeted figure of the man
who faced me, then at the figures
beyond him. I recognized the build
of Bull and Barney and old Thomp-
son. I looked down at the ugly
cathode. “Who are you, sucker?”
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Above the drone of the wave blan-
ket I heard his voice: “I happen to
be placed in command of this detail.
Return to the Sun Dolphin.” It was
a kid’s voice, but it was like granite.
And I knew right off that he wasn’t
one of our outfit.

“You were in command,” I
growled, and at the same time struck
my fist across the weapon and
twisted. His diving gloves were more
cumbersome than the ones I was
wearing. It was a cinch. I had the
barrel pointed steady, right at the
base of his helmet.

“Now,” 1 said, “take your orders
from me unless you want your head
and body in two pieces.”

“What do you want?”

“I want to break this business up,”
I snapped. “And I will, if T have to
blow you apart. Keep your hands
down and stand still,” T added. “This
has got to look like it’s on the level
—just conversation, see?”

He stayed put, but out of the tail
of my eye I saw some of the brass
hats coming down to investigate. I
kept the gun low so they wouldn’t
get wise. “Now, tell 'em it’s all off.
Tell ’em—"

But the guy was quick. He barked
an order and, before I knew what it
was, the other three had started to
enter the lake. Then my head rocked
as his heavy diving helmet smashed
hard into my chest. I sprawled, but
kicked out and tripped him so that
he fell, too. I saw the other boys
were hesitating again. I got between
the stranger and the water. “You're
not going down and your boys won’t
go without you, so you might as well
give up.”

I was talking confident, but bluff-
ing, too, because a lot of the audience
had come closer to see what was do-

ing. “It takes four to do that job.
I'll stop them if I have to kill you
first! Come on!” 1 seized his belt and
shoved him between me and the
crowd and let fly with the gun at
the rock near his feet. Fragments
of stone leaped and richocheted
where I'd burned the surface. The
next time was closer. I knew his
lead shoes were getting hot. “I’ll
burn your darn feet off if they don’t
move.” But now he saw I meant
business and came along pretty good.

I skirted the crowd and worked
my way around toward the tail of .
the Sun Dolphin and past it. Every-
body -knew by now that it was a
holdup and some of the military tried
to head me off. They saw I was mak-
ing for the little rocket plane in which
I'd come. But I had all the advan-
tage. They couldn’t shoot close for
fear of hitting the guy with me,
whereas I burned the ground before
them every few seconds and kept a
barrage of rock splinters sailing in
their faces.

I made the kid get in the plane
ahead of me while I kept the mob
away and made him juice up my
coils and get them hot for a quick
take-off.

Then they began shooting closer.
Some wise guy tried to wing the
plane. I didn’t dare wait any longer
and slammed inside and took off.
She was hot enough. We made a
swell getaway.

A coupLE of minutes later the lake
and the Sun Dolphin were out of
sight. I set a beeline for Red City
and took a squint at the bird beside
me. I couldn’t help chuckling. All
the wind was out of his sails. I never
saw anybody look more defeated.

“Cheer up, punk,” I told him.
“You didn’t do bad. You just don’t
know any hetter. Snap on that ra-
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dio. T want to send a message—a
long one.”

“Where to?” He coupled his hel-
met line onto the ship’s transmitter.

“Sun Dolphin. Get me the First
Field Chemical Corps.”

He hesitated.

“Step on it,” I told him. “You're
taking orders now.”

After a minute he said he had ’em
and I coupled the line to my helmet
and told my story, just as it was—
of hew there weren’t any jets in the
lake bottom, how the fluid itself was
making the gas and how the whole
business could be stopped by dump-
ing carbon into the lake—a freighter
full of carbon—coal, petroleum—I
didn’t need to tell them all that.
There was plenty of such stuff
brought from Earth to do the job
in an hour.

Then I rang my buzzer a couple
of shorts to show I was through. Bull
Balfour’s voice roared in my head-
phenes. It gave me a thrill. “Gotcha,
Buck, gotcha! Bravo!” I could hear
other excited voices and knew the
rest of the outfit had. got it, too.
Maybe brass hats had been able to
lead them around by the nose while
they were in the dark, but now that
they knew what it was all about, the
First Field Chemical Corps would
deliver the goods and do it fast.

The kid had been listening real
quiet. “Now we’re beginning to get
semewhere,” I told him, “but our
real job hasn’t even started yet.
Suppose you fetch me a weather re-
port from Red City.”

He tried, but weather reports were
not being broadcast from Red City
—governor’s order. “Damn the gov-

cernor,” I said. “Call the colonial
weather bureau and tell ’em who
wants to know.”

A minute later we got it and it
was just what I'd been dreading.
“Steady, slowly rising wind from

due south.” That great outflowing
zone of poison from Deep Valley had
begun to move toward Red City and
its surrounding metropolitan area.

Well, my mind was already made
up. No reason for changing plans.
One thing had to be done and I in-
tended to do it. But I couldn’t help
thinking about little Luke again.
Just couldn’t help it. I said to the
punk: “Don’t ever let a girl try to
mix up in a man’s work. No matter
how much brains she’s got, no mat-
ter how good-looking she is and no
matter how much you like her. She
just don’t act like a man. She don’t
reason like a man, either.”

Tt was hard for me to generalize in
particular. “As a girl she’d make
somebody a swell wife, but as a pal
she’s a lousy, rotten, stinking, dou-
ble-crossing smarty.”

The kid said “Yes,” and T glared
at him wondering what the hell he
knew about such things.

Pretty soon we were over Red
City. T saw a huge petroleum tanker
just hfting out of her mooring to-
ward the mountains. She would be
headed for the crater lake ad carry-
ing enough carbon to do the whole
job with one dose. That was snappy
work and it made me feel good.

“Now,” I said, “we’re going down
and pay a call on the governor.”

I pioN’t waArr for a field crew to
come to the plane, but lit out for the
governor’s office close by. The kid
hollered into his transmitter to wait,
that he was coming, too. I looked
back, but he was waddling so slowly
in his diving stuff that I just laughed
and ran on ahead.

When the governor saw me his
face registered a dozen kinds of

-alarm. I could tell that news of me

had got on the air and that it hadn’t
all been nice.
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“You here?” he spouted. “The
nerve of you! They should have shot
vou down!” T saw him reach a hand
under the edge of his desk, and hit
him a good lick alongside the head.

“No bell ringing, guy. We want
a nice, quiet, private little talk.”

He grabbed onto the back of his
chair to keep from capsizing. “Mad-
man!”

“T don’t like you, either,” T said.
“And I've got a right to be mad.
Now, mister, are you willing to
broadcast your story about that
south wind, with orders to evacuate
these cities?”

He kept rubbing the side of his
face, which was blazing red. “I am
not,” he says. “And I don’t intend
to discuss the matter with a mad-
man wanted for violent insubordina-
tion and theft.”

“Sorry you're not willing, ’cause
it’s got to be done,” I told him and
pulled the little gun.

He argued, of course. He said
they’d not understand such a sudden
contradiction of orders, said he'd
just told everybody to sit tight in
their own houses until the gas had
blown away.

“Listen,” I said, “when that gas
has blown away you'll have a city
full of corpses! 1 know!”

He said T was hysterical, said the
people would never respond. But
still he did it. He told them to evacu-
ate the cities. “Where to?” he asked
me.

“Foothills of the Northeast range,”
I said. “Men and boys can make it
on foot. As for the rest—truck ‘em,
rail 'em, fly ’em—you got plenty
transportation and time enough if
you start now.”

The governor looked scared and
embarrassed, both. “They won’t
start. They’ll not understand.”

But I had that part all thought
out. “Just you tell 'em,” I said. And
he did. - “And sound scared.” I
helped him do that by rubbing the
muzzle of my cathode against his
paunch. He did sound scared. I
made him shout the command into
his mike three or four times until he
was stammering and shaking and
getting his words all mixed up. Then
I cut the line.

“That’ll be enough, you peace-
preaching stuffed shirt. Now get on
the telephone. Get the arsenal. Tell
them to have a fast rocket plane on
this field in five minutes with a con-
ple dozen of those new incendiary
bombs.”

I had to prod a little harder with
the gun barrel, but he did it. Then,
for the first time, I noticed the kid
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had come in and was standing real
quiet beside the door. 1 waited a few
minutes until T heard a plane settle
outside. Then 1 said: “So long,
guy.” But he had slumped down on
his desk like he was going to pass
out.

I forgot about the possibility of
his calling a guard, and made for the
door. Somebody said: “Stop!” I
caught a glimpse of a wall panel wide
open and a uniform coming through.

I didn’t stop. The governor yelled:
“Get him!” Then my legs wouldn’t
work and my backbone seemed to
curl up and shrivel. Just as my light
blinked off I realized it was a “knock-
out” ray that had got me. And then
I didn’t know anything.

SoMEBODY called me a dumb dope
and punched and pulled on me and
said, “Hurry up!” over and over
again. I was walking. I could feel
my legs move automatically beneath
me. I was sweating awful.

“I’'ve come to,” I said. “I've come
to, all right, but I can’t see anything.
I’'m blind!”

But nobody answered me. Who-
ever it was kept pushing me along
and steadying me and saying “Hurry
up,” and cussing real soft and low.

There was a lot of shouting and,
although I couldn’t hear all of it in-
side my helmet, there must have
been an awful lot of roar and thun-
der going on, for I could feel the vi-
bration in the ground at every step.

“I'm blind!” I yelled. “Dammit,
I'm blind!”

The voice said, “Shut up!” and
something jarred against my helmet
and rubbed against my face plates.
Then suddenly I could see again as
a heavy layer of soot was wiped from
my helmet glass.

Black smoke billowed around me

so nothing was distinct, but I could
make out flashes of pale-green that
needled the smoky darkness here and
there. “Somebody’s shooting eca-
thodes,” 1 said, wondering what it
was all about. “Gosh!”

I still couldn’t think very clear,
The guy was pushing again and kept
on cussing and called me names and
made me hurry. Then I bumped into
something. It was a plane. A sec-
ond later I saw a door open and a
man in uniform come out with his
hands reaching skyward.

Another shove from behind sent
me past him, and first thing I knew
I was in the plane. The kid—I recog-
nized him now—was beside me juic-
ing the coils and cussing very low
and serious. Then there was a roar
and we were off.

As soon as we got above the smoke
I looked down and saw where it was
all eoming from. The governor’s of-
fices and adjoining buildings were
crumpling and smoking like lard on
a red-hot griddle. Civilians and uni-
formed colonials were running
around all mixed up and excited.
Suddenly they stopped still and
pointed at us. Pencils of pale-green
reached up. Some were awful close.
The kid gave us the gun and we shot
up out of there, zigzagging with so
much acceleration that I passed out
once more.

When I came to again we had
stopped climbing and leveled off.
Perhaps the altitude had cleared my

‘head. Anyway, the grogginess was

gone. I looked about me and did
some quick sizing up of the situation.

“Feel better?”

“Yeah,” I said. “I’ll take her now.
You scram over in back.” He didn’t
argue, just climbed into the little
compartment behind me.

“There’s a gang of bombs here,”
he said. “What do we do with them?”
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“Know how to use them?”

“Just used one in the governor’s
office—one I've had on my belt ever
since you kidnaped me.”

“Much obliged,” I said. “That
saves me a lot of wondering. But
what I mean—can you drop ’em from
a plane?”’

After a minute he chirped: “There
is a trap gadget in the floor, with a
sling device.”

“0. K., load it up. We're going to
try one.”

I dipped her nose and cut off the
rockets so’s not to be such an easy
mark for gunners.. Then, making a
big circle around to southward, I
dropped like a plummet.

Red City rushed up at us like
hell’s own express. “Ready?” I hol-
lered.

He echoed me: “Ready.”

There was a set of sights before
my cockpit. I lined them on the
circular aluminum top of a great
petroleum reservoir just at the
southern edge of the city.

“Let her go!” I shouted above the
siren screech of torn air. A second
later, with hardly any loss of speed,
we made a long, easy zoom upward
and swung out and away from the
city.

A BLUE-GRAY plume rose {rom the
center of the reservoir and the whole
shining disk disappeared = beneath
rolling black smoke.

There was a thin stream of traffic
running steadily toward the foothills
of Northeast Range, but so thin that
it was obvious only a few were heed-
ing the governor’s command. Well,
they’d soon be heeding mine.

1 swung back across the city and
spilled two more packages, one on
the government lumber depot and
one on the city granary, both of

which would soon be destroyed any-
way. The effect was picturesque, but
I didn’t dare hang around and watch
because some of the local gun boys
were getting too accurate. One shell
burst so close it threw us forty de-
grees off our course and almost out
of control.

It was nearing sunset. We could
work on Port John and New Thames
a little, then come back to Red City
after dark. We did it just that way.
We left Port John in a blaze that
lighted the night five miles in every
direction. Except for loss of prop-
erty, the fires couldn’t do much. But
they looked scary and they made a
lot of smoke.

I wanted to make smoke just as
much as I wanted to scare people,
because smoke was the best diluent
I could think of for defense against
the approaching gas.

New Thames had heard of our
operations and had been preparing
for us. We were met by a volley of
explosives which would have de-
stroyed a lesser ship. Ours was of the
best or we’d have collapsed under
such terrific pressures. Following
that, they sent four planes in pur-
suit of us. We ducked out and up,
a little faster than they could climb.
But we came back after a minute,
dropping without power, dark, silent
and fast. And presently four towers
of flame and smoke rose out of New
Thames—out of a lumber yard, a
gas plant, an asphalt depot and a
small group of oil drums.

We turned back toward Red City,
winging off to the south of it to see
how near the gas was pressing. Here
and there, on our way, we fired some
smaller towns and were gratified to
see the population leaving in a hurry.

We grabbed a colonial broadcast
and found that this attention to the
small towns had been our smartest-
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move, for now there was no settle-
ment which felt. secure against in-
cendiary attack, and the whole area
was being evacuated.

~ With my power off and no lights
I circled above the main arteries
leading to the foothills. They were
swarming now with fast, orderly
traffic. Monorail trains as long as the
eye could see were shuttling literally
thousands per minute. Giant freight-
ers sluggishly lifted from their moor-
ings burdened with tens of thou-
sands, and the night sky was
streaked with transport-rocket flare
to and from the Northeast Range.

Everything: which would burn in
the cities was going up in flame—
enough to discourage even the most
stubborn and foolhardy from at-
tempting to stay.

The petroleum reservoir on the
southern edge of Red City still bil-
lowed its masses of black smoke.
The wind was rising some and I saw
great puffs of the sooty cloud sud-
denly whiten like ash as the first
vanguard of poison gas spent itself
upon the flotant particles of carbon.

Wave after wave of white pene-
trated the rolling blackness down be-
low. Then the kid nudged my arm
and pointed. The last files of re-
treating vehicles and men were al-
ready well outside the city.

I grinned. “We've won, feller.
We’ve won by minutes.”

No need to check up on the other
towns. Red City had been the first
in line of danger, so I knew the rest
would make out O. K. I relaxed. “I
want to go somewhere and be quiet
and smoke a cigarette. And I want
to talk to a certain party.”

The kid had been listening real
close to a colomal broadecast. “You
know,” he said, “that you're wanted
by the civil and by the military as a
‘blood-thirsty madman, a thief, an

incendiary, a Martian confederate, a
kidnaper and a murderous reptile;
public enemy Number One.”

“Gee, gosh,” I said. “Will they get
over it?”

“They’ll get over it all right, but
for two or three days they’ll shoot
you on sight. After that you’re a
world hero.”

“There’s a place I can lay low,” I
said, “about forty miles west of
here—"

WE DROPPED in an easy spiral and
came to a smooth, rolling stop. Out-
side the plane was an unbroken ex-
panse of gray whiteness, starlit, clear
to the desert’s brim.

Here was no multitude, no glaring
lights, sunds, soot nor poison gas.
I took off my helmet, threw the ship’s
port wide open and breathed good
fresh air. I lighted a smoke and
passed one to my companion, whose
helmet was also coming off.

She took the cigarette and looked
at me, eyes tired but twinkling with
devils in them. “Well, Bucky, aren’t
you at least surprised?”

For a minute or two I puffed on
my cigarette, saying nothing, and
keeping a pretty good poker face, but
getting a swell close-up view of blue
eyes and yellow hair.

This female was one that I had
privately damned a thousand times
—for her intrigues—for her sacrific-
ing of others—and for her arrogance.
Today I had seen her intrigues go
haywire, had seen her desperately at-
tempt to sacrifice herself—and had
seen her arrogance reduced to miser-
able defeat. Since then, in the gov-
ernor’s office, she had saved my life.
Right now I thought she was pretty
swell, but it wouldn’t hurt te take
her down just one more peg or two.

“Surprised?” I chuckled. “Honey,
I've known you the whole time.”
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UNSEEN TOOLS

By Leo Vernon

The tools of mathematics can't be seen, of course—
and their products, nowadays, can't even be imag-
ined! A fact article on modern mathematical methods.

AN object moves freely with con-
stant velocity in 150,000,000,000,-
000,000,000-dimensional space. Sev-
enty-five quintillion of the dimen-
sions are ordinary rectangular lines,
all at right angles to one another.
The other 75,000,000,000,000,000,-
000 represent momenta, all also di-
rected at right angles to one another.

The picture is nightmarish, be-
cause it 1s viewed as a picture. Think
of it instead as a method-—a tool for
obtaining more precise information,
and it is less terrifying. Mathematics
is more easily understood from that
viewpoint.

Tools must be used to shape ma-
chinery of all kinds. The machine
doesn’t form itself out of naturally
occurring minerals. An engineer de-
signs the machine, but tools must
be used to mine the ore, smelt the
metal, cast it into form, and finally
cut or stamp the metal to correct
shape. Experts invent the neces-
sary tools; tool and die makers are
an essential part of any industrial
set-up.

The mathematician invents and
makes the tools which are used to
study and predict happenings in
chemistry, physics, astronomy, and
any other science which has devel-
oped sufficiently to require exacti-
tude in stating its ideas.

When cannons were first invented,
it was a serious problem to try to
predict where a cannon ball would

land. Worse, it was impossible to
point the gun so that the ball would
be fairly certain of landing any-
where mnear the enemy. Mathe-
maticians invented the tool of
analytical geometry, and used this
tool to solve the problems of exterior
ballistics with the accuracy needed
at that time. More advanced tools
are used now in ballistics, since the
shell travels far beyond the sight
of the observer and is affected by
wind, temperature, rotation of the
Earth and other factors.

Scientists must use the tools of
mathematics to simplify and com-
pare experimental results, or to learn
how to obtain new results. The
equations and concepts are just as
much tools for the minds of sci-
entists as a calculating machine is
a tool for a mathematician.

Some rare individuals may have
the type of mind which cannot grasp
the ideas of mathematics. The great
majority will have no difficulty if
they learn to look at or use mathe-
matics as a tool, and if they learn
one fundamental consideration.

It is not necessary to have a neat
geometrical or mechanical picture
of the mathematical tool.

It is so much necessary to learn
this, as to unlearn the opposite.
Most of us have been taught from
infancy to think in terms of physical
or mechanical pictures. We try des-
perately to visualize any new idea
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in terms of familiar forms. The job
of learning is to banish these pic-

tures from our minds, and to use

the tools simply as tools.

The visualization works all right
for some things, as plane geometry,
but even in simple solid geometry
some problems slip away from our
grasp. It is easy, for example, to
close our eyes and picture a cube,
bounded by six squares all set at
right angles to adjoining sides. It
is not difficult to visualize just how
many ways it can be turned around
or rotated so that it will always oc-
cupy the same region in space; just
turn at ninety degrees in any direc-
tion perpendicular to one of the sides
or faces.

Now try to picture a regular icosa-
hedron with twenty faces, all iden-
tical equilateral triangles set at
equal angles to adjoining sides. It
is a struggle, but it can be visualized.
How many ways can it be rotated al-
ways to occupy the same position
in space, and through what angles?
Some new tool which doesn’t require
forming a mental picture is very wel-
come now. The tool is available,
and gives the solution readily—
group theory. The same tool is used
by physicists in studying and pre-
dicting infrared spectrum of mole-
cules, or by mathematicians in de-
ciding what kinds of algebraic equa-
‘tions can be solved.

The mathematician is not limited
to tools that can be easily seen, or
visualized. He uses what is most
convenient for solving his problem,
as the 150,000,000,000,000,000,000-
dimensional space. It is impossible
to picture a number of that size, let
alone a space with that many dimen-
sions. Yet the use of equations that
seem to describe such a spacetime
continuum makes it possible to
solve problems concerning the prop-
erties and behavior of gases.

MaNy mathematicians and physi-
cists believe that science will ad-
vance more rapidly as it gets rid
of many of the old mechanistic
theories and pictures. The ether
was a beautiful picture while it
lasted. Space, everything, filled with
a substance which vibrated and
transmitted light, electricity and
magnetic force. Yet the tools of
mathematics showed that if there
is an ether it is delicate, frothy, in-
finitely rigid, perfectly tenuous, very
dense and perfectly impalpable.
Visualizing such a substance was
an impossible strain, and the ether
was unobtrusively dropped out of
textbooks and equations. The tools
worked better without a mechanistic
background.

Another clear-cut picture was the
old Democritan atom—a small solid
sphere of matter. Then the elec-
tron and discovered and physics
tried to picture the Rutherford-Bohr
atom with a solid nucleus and little
solid particles revolving around in
neat orbits like miniature solar sys-
tems. There were difficulties with
the picture because there were good
reasons for the electrons to refuse
to stay in set orbits. They were

—a complete set of
unwanted answers!
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rotating, but were supposed to be
losing energy by radiating light. If
that were a true picture, the elec-
trons would spiral down to the cen-
ter or nucleus in a very few years
and the whole Universe would col-
lapse on itself and vanish.

Then deBroglie and Schroedinger
stopped thinking in terms of macro-
scopic, mechanical counterparts and
wrote equations representing wave-
like motion for the atoms and elec-
trons. The theory worked beauti-
fully, for many things. It is still
too mechanistic, though. Heisen-
berg’s matrix theory and Dirac’s ab-
stract waves, still less mechanical
in nature, give more accurate re-
sults.

It even becomes absurd to-ask cer-
tain questions, such as—How big is
a quantum? A quantum is a small
unit of energy. Energy and mass
are interchangeable. Then how
large, or how big, is a quantum? It
can come out of the interior of an
atom, or hit one electron and one
only. Or it can be as big as the
reflecting mirror of the new two-hun-
dred-inch telescope. Such questions
are meaningless when we _try visual-
ization. Yet they are meaningful in
that they show the impossibility of
tying down one certain quantum, the
uncertainty of microscopic quanti-
ties or qualities.

Mathematics has developed the
tools to discover and to explain or
interpret such matters. The tools
can be used for prediction, or to
lead the way to proof, provided there
is experimental data available as
raw material for the tools to work
upon. Theoretical or mathematical
science needs the experimental in-
formation to manipulate.

The best known example of pre-
diction from experimental data is

the independent work of Leverrier

and Adams. The implements in the

form of celestial mechanics had been
developed by Laplace and Newton.
Numerous astronomers had shown
that something was perturbing the
orbit of Uranus. Using the data on
Uranus as the stuff to work with,
and the tools of mathematics, both
Leverrier and Adams independently
predicted where the trans-Uranian
planet Neptune would be seen, if a
powerful enough telescope were used.
Neptune was discovered exactly
where they had predicted. The dis-
covery of Pluto followed a nearly
similar course.

A still more important develop-
ment, not just the discovery of a
new mass in interplanetary space,
but one which affects everyday life,
began in 1861. James Clerk Max-
well took the data of Faraday and
other experimenters and began de-
veloping the tools to work with this
information. In three years’ time
the tools were completed and used
to predict electromagnetic phenom-
ena. Instead of picturing electricity
or magnetism in space as a flowing
liquid, Maxwell found the data
could be fitted into equations which
represented electromagnetism  as
wave motion. No one had ever
thought of waves in space. Not
even Jules Verne at his wildest had
been able to write such unbelievable
fiction. Yet this fantasy worked.

Confirmation came in 1884, eight
years after Maxwell was dead, when
Heinrich Hertz produced and meas-
ured electromagnetic waves. An-
other ten years, and Lodge had
transmitted the waves through space
for a distance of one hundred and
fifty yards. Eight years later, in
1902, Marconi sent a radio message
across the Atlantic, using an appli-
cation of the preposterous seeming
tool mathematician Maxwell had in-
vented. _

The tools of mathematicians now
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are no more extravagant or ridicu-
lous than the one invented and ap-
plied by Maxwell in 1864. They
have to be less mechanical, more
impossible of visualization, because
of the mexpressible complexity of
some of the problems facing present-
day scientists and mathematicians.

There are problems waiting to be
solved right nmow which would re-
quire a lifetime of work by any one
mathematician. They are postponed
until more suitable methods are in-
vented, new applications of old tools
discovered. Many of these have de-
veloped over a period of centuries.

A SIMPLE PROBLEM now is the mo-
tion of a single particle affected by
gravity. Even that was impossible
until Newton discovered the means
of expressing gravity mathemati-
cally and imvented tools which made
the calculations possible. Now it
is done readily, a problem in three
dimensions. That is, the position
of anything, the particle, can be de-
seribed at any time by using three
rectangular co-ordinates or distances
to describe its position. The three
quantities x, y, and z will locate any
point in space.

Now imagine a two-body problem
—iwo particles in space attracted to
one another by gravity, or electrical
force, or any other force. We need
three co-ordinates to describe where
the first one is: X1, y1, and 2z, and
another three to deseribe where the
second is located: x2, y2, and z2. We
need a set of six different co-ordi-
nates to locate the position of both
particles.

This problem can be solved, with-
out too great difficulty. But we
have used six.co-ordinates, what is
essentially a six-dimensional space.
If no attempt is made to visualize
the problem as two particles in three
dimensions, and only six dimensions

used, the problem is simpler. One
particle in the six-dimensional space
describes the motion of the two par-
ticles, each in three dimensions.
Every point in the six-dimensional
particle may occupy is deseribed by
the six distances, corresponding to
the three each for each three-dimen-
sional object.

This six-dimensional problem is
often simpler than the three-dimen-
sional. The attracting force, gravity
or some other force, may be of such
a nature that the particle merely
slides over the surface of a six-dimen-
sional sphere, following a great cir-
cle route in many dimensions. It be-
comes an easy problem, but don’t
try to picture six rectangular axes,
or six straight lines all at right an-
gles to one another. It can’t be
done, but the problem can be solved
easily.

The most famous of all mathe-
matical problems, that of three
bodies, cannot yet be solved gener-
ally. This is the problem in which
three particles attract one another
according to the Newtonian law, so
that between each pair there is an
attractive force proportional to the
product of the masses of the par-
ticles and inversely proportional te
the square of the distances apart;
they are free to move in space and
are in motion at the start of the
problem. How will they move, what
orbits will they follow, at any future
time?

There are two important exam-
ples of this problem: the metion of
the Solar System, as the Earth-
Moon-Sun trio, or the motion of
electrons in the helium atom, the sec-
ond from simplest of all atomic strue-
tures.

The problem can be solved for
some few special cases, as the equi-
lateral triangular arrangement in
which all three particles remain al-
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—wherefore ab is not
at all the same as IE—

ways equidistant from one another.
An example of this is the two sets
of Trojan planets, those which form
the points of a triangle sixty degrees
ahead or sixty degrees behind Jupiter
in its orbit. There is also the theo-
retical case of a collinear solution,
in which all three particles always
remain in a straight line, or the pos-
sibilities in which two or all three of
the particles collide.

(The Trojan planets, which were
predicted by Lagrange in 1772 as
being theoretically peossible, re-
mained as interesting hypotheses un-
til 1906. At that time the first
Trojan planet, 588 Achilles, sixty de-
grees ahead of Jupiter was discov-
ered. Since then several others have
been found, as 617 Patroclus sixty
degrees behind Jupiter in its orbit.)

'The general problem, though, can-
not yet be solved even using nine-
dimensional space in terms of any
mathematical functions or ideas that
have yet been invented. But the
mathematical tools for the study of
the problem prove that it can be
solved, or that the tools needed can
be invented. In 1906 and 1909 K. F.

AST—6

Sundman of Finland was able to
prove that a solution of the equa-
tion exists, and that it has finite
calculable values, provided we can
find the tools with which to deter-
mine the solution.

This may seem to be another one
of the farfetched mathematical prob-
lems with no praetical value, but
mathematicians have been trying
for centuries to solve it. Hard-
headed, practical governments have
offered prizes of thousands of dollars
to the mathematician who either
could solve it or find a still closer
approximation to the solution. A
solution is necessary to make acecu-
rate prediction of tides. Newton
spent years trying to get closer ap-
proximations. At the beginning of
this century, it required thirty
years’ work to come close to the true
values. This decade, a still closer
approximation was obtained in two
years’ time using better tools and
newer types of calculating machin-
ery.

Beyonp the three-body problem is
the n-body problem, the problem of
any number of particles greater than
three. Still different tools are neces-
sary in this case. One type of this
problem arises from the study of
gases. One cubic centimeter of
helium gas contains about 2.7x10"
atoms of the gas. We want to know
the future behavior of the gas.

Each atom requires three co-ordi-
nates to describe its position, and
three more to tell how it is moving
in space; six for each atom. To state
the problem we need to use one par-
ticle moving in 150,000,000,000,000,-
000,000-dimensional space. 'This
problem, strangely, can be solved al-
most as accurately as some three-
body problems, provided we use
statistical methods.

It is impossible to tell how long
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any particular man twenty-five years
old will live, but very accurate
mathematical tools will tell how
many men of twenty-five out of each
hundred thousand will live to be
eighty years old. With quintillions
of dimensions and many cubic cen-
timeters, of gas, it is possible to
predict statistically how the average
cubic centimeter of gas will behave,
and thus the probable behavior of
a large sample of helium.

Even newer tools must be devel-
oped by mathematicians, concepts
which will challenge the credulity of
the most hardened individuals.
- Ideas seeming so reasonable that we
have come to accept them as law
can be questioned as readily as the
medical efficacy of the unicorn’s horn
was challenged.

For twenty-two hundred years it
was accepted that parallel lines must
never meet, until it was believed that
a geometry must start with that
postulate as its basis. Lobatchew-
sky, in the early part of last century,
challenged this axiom. He assumed
that parallel lines may meet, and
developed completely new geome-
tries, new tools with which to reason
and develop science. Minkowski
and Riemann and Klein continued
the work. Einstein developed the
theory of relativity.

An unchallenged idea, one that
seems easy to visualize, or to see,
lasted for twenty-two centuries. A
mathematician hunting for new tools
to shape the facts and observations
made around him asked if what we
saw was necessarily the thing to
used. Non-Euclidian geometry was
the result.

Einstein, using the tool, predicted
in 1915 that light would not neces-
sarily follow a straight line through
space, but would be bent by gravity.
This apparently fantastic tool made
the still more fantastic prediction

that gravity, a force connected with
mass, would distort a beam of light,
an electromagnetic vibration in
“ether.” In 1919 scinetists traveléed
half around the world to test the
theory during a Solar eclipse. They
found that the light from stars back
of the Sun was bent as it passed
close to the Sun through the strong-
est gravitational field within our
reach. The unreasonable geometri-
cal tool had developed a ridiculous
and unbelievable theory, but one
which checked with experimental
measurement. ‘

As if that were not enough, Ein-
stein’s theory also explained the un-
accountable mishehavior of the
planet Mercury which always swung
a little bit too far as it came to the
innermost point of its elliptical orbit.
That was easy. When an object
moves faster it behaves as if it were
heavier. The immutability and un-
changeable character of mass had
been challenged successfully.

OTHER CHALLENGES to the reason-
able mechanistic-minded person
came in the fields of atomic science.
The discovery of the electron had
disturbed the repose of those physi-
cists who, in 1890, said that all there
was to be discovered had already
been discovered. Physics, so they
said, is a complete science, except
for extending the theory to another
significant figure and rounding off
a few rough edges.

The electron discovery required
new methods. Rutherford provided
the Solar System model for an atom,
and physics was stirred still further
from its already precarious balance
because the theory explained quite
exactly only about one quarter of
the previously unexplained knowl-
edge about hydrogen.

But there were ninety-one other
elements still inexplicable, and the
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Solar System atom was unstable,
whereas hydrogen seemed - quite
stable to the experimentalist. It was
necessary for Bohr to assume that
the electrons revolved in fixed orbits,
and were “forbidden” to move in
others, or to transfer to certain kinds
of orbits.

Schroedinger’s wave mechanics
settled many of the problems, but
raised many more questions that still
wait answering. The equations of
the mechanics were of the same gen-
eral shape as the equations which
describe the motion of, say, a vibrat-
ing string. They had ‘the character-
istic that only a limited number of
solutions were possible, just as in
the case of a string which can vibrate
only with a certain tone.

This explained the previously for-
bidden positions or actions of an
electron. There simply were no solu-
tions at those points in the atom.
They were nonexistent. But now it
was 1mposs1b1e to visualize the elec-
tron. One scientist tried to by de-
seribing the electron around a hydro-
gen nucleus as a quivering, dough-
nut-shaped mass of mush. He didn’t
try helium, which requires a six di-
mensional doughnut for the two elec-
trons.

The mathematics was so accurate
that it was found that a relativity
correction must be applied, smiliar
to the correction for Mercury in its
orbit around the Sun. This had been
attempted in the Bohr atom, with in-
different success. Now, when the
mechanical picture of a revolving
electron in an orbit was abandoned
in favor of a vibration, it was neces-
sary to apply a mass correction, as
if the vibration were a moving
massive object.

‘Other completely unexpected
properties were discovered after the
new tool was in use.
molecule, for instance, had always

The hydrogen

been thought of as simply two
hydrogen atoms hooked together in
an unknown manner. When it was
discovered that the nuclei of the
atoms behaved as if they were solid
particles spinning on their axes like
planets, the idea developed that in
some molecules the nuclei might spin
both in the same direction and in
others spin in opposite directions.
This would result in two different
molecules with different specific
heats, in a ratio of 1:3. 1In 1928
Bonhoeffer tried the experiment, and
separated the two kinds of mole-
cules: ortho- and para-hydrogen.

A still more abstract, nonmechani-
cal expression of the atom was de-
veloped by P. A. M. Dirac using
Heisenberg’s matrices and wave
equations which did not represent
actual waves but purely abstract
quantities, The solutions of the
equations described experimentally
measurable properties of electrons.

In the spring of 1929 Dirac told
in his lectures that these solutions
gave twice as many answers as were
to be expected. The tool produced
results which were never anticipated.
Half of the answers fitted perfectly
what was already known about the
electrons. The other half described
an unknown and inconceivable ob-
ject, an electron of the same mass
as the ordinary electron, but with a
positive electrical charge.

Dirac himself appeared almost
apologetic about the matter, but was
already developing the ideas of posi-
tive charges being simply the lack
of negative electricity. He insisted
the tools were used correctly. It
couldn’t be a flaw in the mechanical
picture, as in the case of the un-
stable Solar System picture of the
atom. This was not a mechanical
model but a purely abstract mathe-
matical tool.

In August of 1932, C. D. Ander-
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son at California Tech found the
photograph of the track of a positive
electron. He hesitated for several
weeks, but-finally announced his dis-
covery. A few months later many
physicists had produced and studied
the new positron.

The neutrino and mesotron are
largely the offspring of mathematical
tools, still being studied by physi-
cists with the question of actual ex-
istence barely confirmed. They are
small, unimportant consequences of
theoretical mathematics and mathe-
matical physics, but they bring the
goal of atomic energy immeasurably
closer by giving us more detailed in-
formation of the internal make-up
of the atom.

These may seem far-off, imprac-
tical and unusuable, but remember
the series: Maxwell and electromag-
netic wave theory to Hertz and elec-
tromagnetic wave measurement to
Marconi and radio. These changes
may have occurred in rarefied
branches of mathematics, or possibly
even in geometry, for, after all, Eu-
clid was collected together twenty-
three hundred years ago. It is still
possible to imagine the series of dis-
coveries: Thomson and the electron
to Rutherford and Bohr with the
Solar System model to deBroglie and
Schroedinger and Heisenberg to the
abstract Dirac atom leading to
atomic energy. Not forgetting ever
the Lobatchewsky to Einstein series
which ties in with the new abstract
atom.

But a field such as arithmetic and
algebra seem . well fixed, grounded
in good common sense dating back
to the fifteenth century. That would
appear to be unchallengeable, im-
pervious to change.

AN 1MMEDIATE thought of pos-
sible improvement in arithmetic
would be the change from decimal

to duodecimal system, with the espe-
cial advantage of ease in factoring
and lack of simple repeating deci-
mals. The fraction 1/3, for instance,
would be a simple decimal, 0.4.
Vingtesimal, or even sexegesimal
systems are equally possible and
have special uses.

Fundamentally, though, all these
systems and the algebra we ordi-
narily use are derived from one
basic  concept—numbering = and
counting in units of fractions of
units. In algebra we may be taught
that x or'q may represent anything,
but our teachers, and we with them,
unconsciously think all the time,
“yes, any material, mechanical thing
such as sheep, or apples, or dollars.”

Mathematicians have challenged
that idea. Why use a mechanistic
concept in algebra or arithmetic?
Throw it away and use a more gen-
eral one.

We obtain what looks like a mess
at first glance, worse than non-
Euclidian geometry, but in reality
beautifully simple and symmetric if
the idea of mechanical units is dis-
regarded. There are an infinite num-
ber of algebras and arithmetics pos-
sible, with our common variety

NOT
UNLESS | SAY

BUT PARALLEL
LINES NEVER

—whole geometries based on the
definition of “parallel lines”—
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merely a special case in which we as-
sume the Ps and Qs are real num-
bers or things.

We use a number system with an
infinite number of umits. There is
no need here to argue what kind

of an infinity, or how large an in-

finity compared with other mfinities.
It can simply be called an infinite
set of numbers. Need this always
be the case?

Can’t we imagine a finite group of
things, and build a logical consistent
arithmetic, algebra and calculus
aronnd the group? We can state
certain rules in advance, such as
that the product of any two things
in the group shall always be some
other member of the groups, and that
there shall always be one number
of the group which is an identity,
similar to unity in the ordinary num-
ber system.

Fhe members of the group may
represent anything we want them
to: operations of a familiar nature
such as multiplication, division, addi-
tion, subtraction, integration, or
combinations of these operations.
They may stand for rotations of an
icosahedron or rearrangements of
the order of something.

One group arises from the fact
that the three letters abe can be
written in six different orders: abe,
ach, bac, bea, cab, and cba. Direc-
tions for rearranging the first order
abe to form any other order are
plainly to be seen. To change abc
mio acb, leave a as it is, but inter-
change b and e. This can be writ-
ten as (bc) and read: b changes
into ¢, ¢ changes into b. To obtamn
the order bca, the directions would
bé written (abe) which reads:
change a mto b, change b into e,
and change c into a.

There .are only six possible

changes: (bc), (ab), (abc), (ach),

(ac) and I, which makes no change
at all, an identity change. The first
five could be called A, B, C, D, E

for convenience.

These changes can be made one
after another. The first rearrange-
ment might be (be) or A, and the
second (acb) or D. The result of
doing these two rearrangements in
order is the same as starting out to
do (ac) or E. This can be written
down more easily as AxD =E.
But the startling feature is that
DxA =B

A complete multiplication table
can be worked out for this group of
six generalized numbers. It may
seem amusing, just a childish pas-
time, yet the group theory of sub-
stitutions is a powerful tool in mak-
ing other mathematical tools. In-
stead of rearrangements just of let-
ters, it might be rearrangements or
rotations in space of an icosahedron.
The results of these rearrangements,
one after another, are useful infor-
mation for the crystallographer, for
the mineralogist studying the
strength of new types of alloys, for
the physicist studying how groups
of atoms are held together, and what
forces are necessary to make them
stick in certain molecules. The
mathematician uses a similar type
of group to predict whether an al-
gebraic equation can be solved at all,
or under what conditions.

ANoTHER extension of this type of
abstract algebra abandons even the
idea of operations for members of
the group. Let the letters or sym-
bols forming the group stand for
tables of information. They may

- be ordinary appearing tables of num-

bers, or equations, or operations or
even ideas, as long as the tabulated
material is arranged in logical order
and in mathematical terms. The
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tables don’t need to be square like
determinants but can be rectangular,
and may have an infinite number of
rows and columns.

In 1858 Cayley, who invented
n-dimensional geometry as a mathe-
matical tool, also discovered the al-
gebra of matrices. Other mathe-
maticians added to the subject, and
advanced the arithmetic of tables of
information to matrix calculus and
even complex mathematics.

Using tables of information, tables
resembling pages in a book of loga-
rithms, mathematicians were able
to multiply, divide, integrate and
differentiate equations in which the

Xs and Ys and As and Bs were-

merely tables called matrices.

In 1925 Heisenberg took this tool
and made up matrices listing various
things—sometimes data about the
atom, other times mathematical
operators describing things to be
done to the electron, and in still
other cases simply tabulating mathe-
matical statements of ideas and in-
formation about the atom and elec-
tron. He did his mathematics with
these matrices, using matrix algebra
and calculus. After getting his final
matrix answer, he wrote down the
table of answers which the informa-
tion represented, and had new and
previously unknown information
about the behavior of the atom.

It was by a combination of this
with the wave theory that Dirac was
able to predict the positive electron
nearly four years before it was found.
Dirac used the matrices as parts of
the wave equations. Let the me-
chanically-minded person try to
visualize a multi-dimensional vibra-
tion of tabulated information. Yet
the use of such a tool predicted the
positron and has brought us still
closer to atomic energy. .

The-symbols do not need to rep-

‘resent just physical quantities or

operations or tables of these things.
They can represent ideas which do
not have to concern physical quanti-
ties. They can be about anything.
Symbolic algebra can be applied as
symbolic logic to discuss anything
the imagination of the mathemati-
cian can envision.

Just recently C. E. Shannon at
Massachusetts Tech has used sym-
bolic algebra in the form of symbolic
logic to study and simplify extremely
complex switchboards and wiring
diagrams. Let the symbols represent
switches, resistances, any feature of
an electric circuit. Instead of multi-
plication and other ordinary oper-
ations, use signs to indicate oper-
ations. One sign may represent a
switch closed. Another sign a switch
open, or more precisely, not closed.
After writing out the entire set-up
in the symbolic forms, similar terms
are combined just as in ordinary
algebra. Then, if it is found that
the symbol for some one switch
which says “yes, closed” is right be-
side the symbol for the same switch .
with a sign saying “not closed,” they
cancel. The switch makes no differ-
ence in the circuit and can be re-
moved.

A still more fantastic application
has been found in the legal profes-
sion. An insurance company re-
cently worked with contacts which
ran on, page after page of fine type.
No lawyer or judge alive could keep
track of everything in those legal
phrases and know for certain that
there was no contradiction or ab-
surdity in the contract.

Symbolic logic, of a type that
could be understood and followed by
anybody who has studied high-
school algebra, was used to reduce
the contract to basic ideas. 'The
symbols were combined, canceled,
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rearranged in logical order, and then
reinterpreted into legal phraseology,
to produce a much shorter and fool-
proof contract.

MaraEMATICS does absurd sound-
ing things, talks of fantastic impos-
sibilities, but they are absurd and
fantastic only if attempts are made
to picture them as physical realities.
Mathematicians use these tools to
solve problems of greater and greater
complexity.

_ Five centuries ago ordinary com-
mon sense people laughed at mathe-
maticians because they had such a
nonsensical idea, that of introduc-
mg a tenth number—0. There were
already symbols for 1, 2, 3 and so on.
It was ridiculous to think of using
a symbol for nothing. Nothing was
just nothing. Why bother to write
it down and needlessly complicate
the system?

Mathematicians went right ahead
using their preposterous symbol for
nothing, and were able to do multi-
plication and addition in a hun-
dredth the time it took common-
sense people to do the same prob-
lems. The use of the symbol for
nothing was a tool which caused
some mathematicians to be accused
of witcheraft, but now everybody is

acquainted with that tool. It seems
natural.

Mathematics had developed many
other tools since that time, and they
need still more tools and newer ideas.
There are new fields of science to
be studied, particularly the social
and biological, which need better
tools in statistics. There are prob-
lems in the physical sciences which
can’t be solved until new tools are
invented. The three-body problem
is one which has very practical ap-
plication for everybody.

There are problems that are as
yet mainly mathematician’s prob-
lems, since they have to do with the
tools themselves. Squaring the cir-
cle or trisecting the angle are of
minor importance, and can’t be done
anyway by Euclid’s rules. Fermat’s
problem 1s interesting, or Russell’s
paradox, or the idea that an arbi-
trarily short segment of line has just
exactly as many points on it as there
are in an infinite space of infinite
dimensions.

These tools and problems will
gradually become more available and
more readily understood as we give
up trying to make mechanical mod-
els of every idea. There is now no
reason why symbolic algebra could
not be taught in the high schools
as part of a regular algebra course.

R

Q)




90

THe TESTAMENT OF AKUBI

By llorman L. finight

In some regions of space, there may be stars
and planets that have no oxygen. If men
should run out of oxygen in such a region—

Ilustrated by M. lIsip

Although the tale of the voyage made by  with skepticism. There were several rea-
Greenbough and Akubii is not in itself in- sons for cataloguing it as a bit of space-
credible, students of extramundane affairs man’s folklore—a yarn fabricated some-
heretofore have regarded its claim to verity  where between the stars in a forecastle



THE TESTAMENT OF AKUBII 91

bull-session. In the first place, there was

no evidence to indicate that twe such in-

dividuals as Greenbough and Akubii had
ever existed and documentary data as to
their space cruiser, the Peregrine, likewise
were completely lacking. Seeondly, the
earliest known written account occurs in
the “Galactic Chronicles”—that vast, het-
erogeneous compilation undertaken—but
never completed—by Ilrai the Younger.
This almost legendary Martian historiogra-
pher combined an amazing literary activity
and insatiable curiosity with a weakness for
good stories incompletely verified. Further-
more, there is a suspicion prevalent that
the narrative may have been inserted in the
“Chrenicles” after 2650 A. D., the approxi-
mate date of Ilrai’s demise. Perhaps it was
exhumed from the staggering mass of Ilrai’s
unpublished memoranda which he left scat-
tered over a dozen planetary systems, but
this never has been proven.

~ The sulphurous planet described by the
hypothetical interpolator does actually exist
as an attendant world of a waning red star
in that outreaching tentacle of our galaxy
known as the Orion Peninsula. Genera-
tiens of astrogators have designated that
star as Akubii and have referred to a cer-
tain atomic transformation as “the Green-
bough reaction” in stubborn disregard of
the scholarly objections of historians.

The alleged source of information re-
garding the last cruise of the Peregrine, ac-
‘cording to the “Chronicles,” was the photo-
seript log of the vessel. It is asserted that
the cruiser was found revolving in an orbit
around Aldebaran, filled with a gaseous
mixture of nitrogen and helium under a
pressure of two atmospheres—Earth stand-
ard—and containing the mortal remains of
but one person—Greenbough, dead in his
bunk. No convincing clue is given as to
the fate of Akubii.

On the latter point the writer has based
a contention of long standing that we were
dealing with a narrative of fact. The crea-
tor of an imaginary adventure would not
devise a mystery and then leave it un-
solved.

But we may affirm now that Greenbough,
the Earthling, and his Martian companion
have been identified as real individuals—
the first Solar pioneers to attain to one
of the remote outposts of our star swarm.
The archaological section of the Cosmo-
graphic Survey has recently discovered and
investigated the remains of an ancient
spaceport on the world Aldebaran III,
where they have brought te light not only
the log of the Peregrine, together with

other pertinent records, but a “graveyard”
of old spacecraft as well—including the
Peregrine—in surprisingly good condition.

It seems that the spaceport on Aldebaran
TIT was an ill-conceived venture which was
hastily abandoned after a few years for
reasons which need mot concern .us here,
Both Greenbough and Akubii were natives
of a Solar colony on a solitary planet ac-
companying the star Delta Prime in the
Hyades. It was here that the Peregrine
was constructed. Subsequently this world
and its colonists were engulfed by the ex-
plosion of Delta Prime into a nova, and
the local-files of statistics relative to the
two navigators and their vessel likewise
vanished in the holocaust.

Obviously the nameless author who may
have amended Ilrai’s opus had examined
the log of the Peregrine, but knew nething
of that which modern archaologists have
found in the false bottom of Akubii’s bunk.
The account which follows is a modifica-
tion of the one in the Procyon edition of
the “Chronicles,” the principal change be-
ing the inclusion of the testament of
Akubii. )

GREENBOUGH scrutinized the con-
ning screen which constituted, for
the Peregrine’s navigators, their sole
visual contact with the external
Universe. It was an amplifying
screen, rendering visible celestial ob-
jects too faint to be perceived by
the unaided eye, and could be con-
nected with anyone of a battery of
strategically placed televisors in air-
tight vacuum cells behind massive
porthole plates of silicoid. If one
of the plates cracked—as occasion-
ally they did—the Peregrine lost
none of her precious freight of air.

“This is it,” announced Green-
bough. “The edge. The jumping-
off place. The spot where a wise
navigator would begin to think of
turning back, even as we are. Some
day, other ships—"

Near the lower rim of the stereo-
scopic screen swam the image of
a dying sun, sullen orange-red like
a ball of glowing iron. The image
had depth and solidity—one might
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have thought to pluck it from the
screen—and stood out with stark
clarity against a background of ulti-
mate black so intense that it ap-
peared to vibrate with an obscure
energy. Around the glowering,
moribund sphere a sprinkling of far-
ther stars blazed with untwinkling
brilliance. And beyond these mar-
ginal suns of the Galaxy a host of
outer galaxies was strewn across the
field of infinite blackness as pro-
fusely as daisies in a meadow. The
nearer ones were clotted nets and
clouds of radiance—roseate or green-
ish or serene white; those more dis-
tant were mere misty blobs and dots
of light.

“The wonder of them never grows
old,” continued Greenbough. “Look
at them! Universe upon universe,
as multitudinous as our stars. End-
less legions of universes, filled with
endless swarms of worlds and life!
It must be so! I can feel it.”

Akubii, Greenbough’s un-Earthly
companion, responded to his thought
—not vocally, but through a mutual
harmony of minds.

“For one who stands near the
brink of death you are strangely un-
concerned,” observed Akubii. “We
should concentrate upon the prob-
lem of our decarbonizer and our air
supply. We must search for a planet
and hope that it has an atmosphere.”

(Here the original narrative enters
into a description of Greenbough
which we omit.)

Those who have never seen a Mar-
tian should be informed that Akubii
resembled the KFarthling in form
more than one might deem probable.
He was greater in bulk and stature
but he differed primarily in that his
organs and tissues were—in vary-
ing degrees—transparent. He seemed
a creature of colored glass, with a
crystalline epidermis through which

his inward motions and pulsations
were clearly visible. Akubii’s head
was lobed and segmented internally,
suggesting the structure of an
orange; and embedded beneath the
glassy mtegument of each lobe was
a piercing, inscrutable eye. His
skull was a chitinous gridwork whose
apertures revealed the convolutions
of a blue-tinted brain—blue, because
Akubii’s blood pigment contained
copper instead of iron. Instead of
nostrils he possessed spiracles in his
chest, and his mouth was an in-
articulate orifice in his midriff. His
arms were bifurcated near the shoul-
ders, many-jointed, terminating in
clumps of boneless retractile fingers
tipped with close-set rows of minute
suction cups.

“What we need is a compact de-
vice to synthesize oxygen from car-
bon, but we don’t have it,” reflected
Greenbough. “So we're at the
mercy of the decarbonizer. What
did the last check-up show?”

“Our worst fears are confirmed,”
Akubii replied. “The process ap-
pears to be self-catalyzing and
cumulative. About one part of oxy-
gen in ten thousand is being trans-
formed into helium, an increase of
two percent over the previous de-
termination.”

FroMm the moment that her air

 renovating apparatus had shown

symptoms of abnormal behavior the
Peregrine had been decelerating to-
ward the dusky-red star. At her
vast distance from surveyed and
charted regions she had no choice
save to set her course for the near-
est possible source of oxygen. Al-
though the ship carried reserves of
the liquid gas they were strictly lim-
ited. Everything in her interior had
been designed and redesigned to
meet an inflexible standard of util-
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ity . and. compactness. Ttems of
equipment had been relentlessly
eliminated as nonessential.  The
vessel in transit was a little sealed
world from which nothing escaped
save the radiated energy of her driv-
ing spacewarp and a slight unavoid-
able loss of heat.

Not even her refuse was ejected.
Tt was distilled, baked, incinerated
unti] it was decomposed into water,
oxygen, nitrogen, and a carbonaceous
residue. The latter, in turn, was
fed into her power plant, where it
entered a miniature inferno of dis-
integrating osmium and contributed
its mite of power as it vanished in
a blast of pure radiant energy. The
air within the ship circulated con-
stantly through the decarbonizer,
which forcibly disrupted carbon
dioxide and delivered the carbon as
an impalpable black dust. The er-
ratic transformation of oxygen into
helium by this apparatus, although
slight at the moment, obviously was
a danger of the first magnitude be-
cause of its inexorable tendency to
proceed ever more swiftly.

The Peregrine continued to de-
celerate until her speed was merely
meteoric, plumbed the void with a
thermoscopic detector until she
found a radiating body relatively
near at hand but still invisibly dis-
tant. She directed herself toward
this unseen object, finally picked it
up on her conning screen. It was
a globe of planetary size showing
a.gibbous phase to the Peregrine—
dim and coppery-brown in the faint
light of the expiring sun, like the
Earth-moon in total eclipse.

The vessel entered a perceptible
atmosphere at an altitude of four
hundred miles, and while she de-
scended along a globe-girdling spiral
the navigators sampled this atmos-
phere—at first hopefully, then with
anxiety.
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“Not much encouragement here,”
decided Greenbough after the analy-
sis of the third sample. “Methane
and ammonia, fair amounts of
hydrogen sulphide and a trace of
cyanogen. But there are heavy
clouds down under and perhaps we
shall find water.”

An immense crinkled pavement
of clouds now lay below them,
tinged a dusky carmine with shad-
ows of purple and indigo under the
dim and rufous sun.

“I doubt that those are clouds of
moisture,” Akubii declared. “Prob-
ably they are something else.”

“Perish the thought!” protested
Greenbough.

But Akubii’s surmise was correct.
The clouds proved to be vapors of
carbon disulphide, ammonia, and
the higher sulphides and carbides of
hydrogen.

And as the Peregrine sank through
the vapors they condensed on her
hull and befogged her televisor ports
with an oily dew, so that she was
constrained to ride the clear atmos-
phere beneath the clouds until her
ports had cleared themselves by
evaporation. Now the navigators
found themselves afloat in a strange
gloom of encrimsoned violet under
a cloud-canopy of midnight-purple,
thinning in patches to a wine-colored
luminosity. The canopy parted as
they watched, and revealed the gi-
gantic globe of the sun filling a
tenth of the heavens. Seen through
the alien atmosphere it was an angry
crimson with a purplish cast. Be-
neath was an expanse of ocean like
a sea of dark blood, its billows
marked by long stripes of violet
shadow.

Astern, a distant coast thrust’
mountain peaks above the horizon
—peaks of phosphorescent minerals
which glowed with a nebulous pallor
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against a sky of stormy purple
cumuli.

GreexsoucH brought the cruiser
to rest upon the ruddy sea, and
Akubii withdrew a sample of the
fluid. He reported that it was es-
sentially carbon disulphide contain-
ing cyanogen, methane, and dissolved
sulphur, at a temperature of forty-
two degrees below zero centigrade,
and spectroscopically free of oxygen.

“To us, this is an utterly inhos-
pitable world,” remarked Green-
bough when he had received this
information. “It is deadly and re-
pellent, yet it has a strange sort of
lifeless beauty. It is magnificent
but dead.”

“It demonstrates that there are
local irregularities in the distribution
of matter in the Galaxy just as there
are in the composition of planets,
and it would not be inappropriate
to name it Sulphuria,” commented
Akubii. “But you are overhasty in
calling it dead. Look yonder.”

The conning screen showed a trail
of V-shaped ripples traversing the
liquid surface as if in the wake of
some swimming creature. It passed
swiftly beyond the field of vision.

“There is life here!” Greenbough
exclaimed. “Do you suppose that
there may be intelligence also?”

Akubii slowly rotated the optical
turret which was his head and
thoughtfully regarded Greenbough
with his battery of eyes.

“If this world does harbor rational
creatures,” his mind said to Green-
bough’s mind, “and if it does con-
tain some slight amounts of oxygen
which they have had the wit to dis-
cover, and if we can make ourselves
understood by them—it may be that
both of us shall return alive to the
Hyades. Otherwise, even if we turn
back now, there will be scarcely

enough air for one before the jour-
ney is finished.”

The remainder of the thought was
hidden from Greenbough. He lifted
the cruiser. from the sea and turned
her prow toward the fluorescent
mountain range.

TureE rooruiLLs of that range rose
from the sultry crimson ocean in red-
glittering cliffs' of pyrites streaked
with luminiferous veins. As the voy-
agers drew nearer they descried a
curious structure percdhed upon a
sparkling promontory. It suggested
a cluster of the strange formations
which one sees in caverns yet it had
the regularity and symmetry of de-
sign. Under the ruddy illumination
it flashed with a glassy sheen. Both
observers entertained transitory
hope that it was constructed of ice.

Greenbough emerged, protected
against the lethal atmosphere by
space armor of inch-thick reinforced
synthetic rubber plated with a re-
flecting film of aluminum, and split
off a fragment of the material. Tt
fractured with an electric crackling.
A rapid examination aboard the
Peregrine quickly identified it as
halite—rock salt—a strong and dur-
able building material in that wa-
terless world. The edifice covered
many acres; it reared slender two-
hundred-foot  towers - fancifully
carven and pierced, and inlaid with
galena.

The descent of the Peregrine
roused the dwellers in the towers.
They came forth from their aeries
like shoals of aérial jellyfish, trans-
lucent buoyant gas bladders with
trailing manes of knobby tentacles.
They swam and hovered above the
cruiser, propelling themselves by the
fluttering of filmy appendages. A
glowworm flickering of lights rippled
along their tentacles in an ordered
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rhythm which inescapably suggested
telegraphy.

Neither Greenbough nor Akubii
“could establish an intelligible men-
tal contact with the minds of these
creatures; the very fabric of their
thoughts was alien. The voyagers
decided to resort to pantomime.

Again Greenbough came out,
bringing with him two small oxygen
cylinders—one charged, the other
empty—such as were part of the
space-armor equipment. He first
tapped on the charged cylinder, then
briefly opened the valve so that a
small quantity of the gas escaped
with a sharp hiss. Then he repeated
the performance with the empty
eylinder—which of course produced
no sound on opening the valve—and
held it aloft toward the revolving
swarm of watchers, pointing alter-
nately toward it and toward the
charged cylinder which he had laid
at his feet.

A few of the bolder onlookers de-
scended cautiously and extended
hesitant tentacles toward the Earth-
ling and his cylinders, their tele-
graphic light-organs flashing with
agitated rapidity. He prepared to
re-enact the dumb-show.

At the moment when Greenbough
opened the charged cylinder the tip
of an inquiring tentacle approached
the valve. A lavender spark of
static electricity snapped between
valve and tentacle, and catastrophe
ensued. The jet of oxygen in that
atmosphere of methane and carbon
disulphide vapor became a jet of
brilliant blue flame emitting white
fumes. Greenbough hastily closed
the valve, but he had released a veri-
table cloud of death. Dozens of the
baloon-bodied creatures collapsed,
their anhydrous tissues corroded by
water vapor, and fluttered down-
ward like falling leaves.

The survivors fled in terror to
their towers.

For some moments Greenbough
was stunned by this disaster. Cer-
tain words of Akubii’s darted
through his brain.

“—if we can make ourselves un-
derstood it may be that
both of us shall return alive . . .
otherwise . . . there will be scarcely
enough air for one—"

“Akubii shall return,” thought
Greenbough, and raised a hand to
open his face plate.

But the alert Martian in the
Peregrine divined Greenbough’s sui-
cidal intent. The Earthling’s will
was paralyzed instantly by the im-
pact of Akubii’s mental prohibition.

“We are not yet entirely without
hope, my impetuous one,” Akubii’s
thought came to Greebough, and he
found himself re-entering the cruiser
with the two cylinders.

THEREAFTER the Peregrine cruised
widely over that {rigid world,
vaulted mountains rosy with am-
monia snow, bored through thunder-
ing hurricanes that lashed her with
whips of forked blue lightning,
skimmed above vast forests of black
squirming vegetation, approached a
score of the turreted communities.
And everywhere the rumor of the
cruiser’s coming went before it, so
that the denizens of the towers re-
mained behind their walls of salt or
fled in panic.

At length the. navigators aban-
doned the fruitless search and set
the vessel upon a homeward space
track, into the heart of the Galaxy.
Ahead, the conning screen showed
them infinite deeps powdered with a
dust of suns, while the red star dwin-
dled in their wake to a pin-point
spark among innumerable sparks.

The total oxygen in the cruiser
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continued to diminish by small
but remorselessly increasing decre-
ments.

“There are two courses which we
may pursue,” announced Akubii.
“Whenever we approach within rea-
sonable distance of a star we may
pause and see if it has a planetary
system—and so lose time by stop-
ping and starting. Or we may con-
tinue at maximum speed until—"

“Until all the oxygen has become

helium,” finished Greenbough. “And
that will occur long before we enter
charted space; you know that as well
as I. That is, it will be so if there
are two of us. If there were but

2»

one—

“I refuse to  discuss that alter-
native,” Akubii declared, and stub-
bornly maintained this attitude..

Nevertheless, the Martian’s im-
placable logic had thoroughly ex-
plored that alternative which he re-
fused to discuss and had led him to
a decision. During one of the rest
periods which the navigators me-
thodically observed, while Green-
bough slept in his cabin Akubii was
curiously occupied in his own quar-
ters. He seemed to be engaged in
dismantling his bunk.

Under the bunk was a double bot-
tom containing a shallow drawer.
Akubii had unscrewed and removed
portions of the bunk until he was
enabled to take out the metal plate
which formed the upper section of
the double bottom. Then he pro-
ceeded to write upon what had been
the under surface of the plate with
a diamond-pointed glass cutting tool.
He wrote deliberately but without
hesitation, as one who had carefully
premeditated his words. When he
had finished he returned the plate
to its former position with the writ-
ing underneath, reassembled the de-
tached parts of the bunk, reclined on

the nitrogen-inflated pad, and turned
off the light.

For a time Akubii’s cabin was in
darkness, and there was silence in
the Peregrine save for the faint
smooth hum of her air-circulator.
Then in the blackness of the Mar-
tian’s cabin there appeared a foggily
luminous object the size of a man’s
fist, blue-green like the glow of a
feline eye, but indistinct as if shin-
ing through frosted glass, and veined
with lines of shadow. It was an or-
gan in the depths of Akubii’s trans-
lucent brain and its luminosity de-
noted some supreme mental effort.
It grew brighter and brighter, con-
tracted spasmodically, and vanished.

We now quote directly from en-
tries made by Greenbough in the
photoseript log. It is to be under-
stood that these were vocal record-
ings, and even after this great lapse
of time they retain enough of their
original quality to make it plain
that the Earthling was in a state of
emotional disturbance.

“Something has happened which
I can’t explain,” says Greenbough.
“It is a detached fact. It throws my
logic into confusion. Ten hours ago
I awoke to find that I had slept far
beyond my usual interval. This
isn’t the fact to which I refer—it’s
what came afterward—but normally
I am as regular as a clock in this
respect. I was not refreshed by my
slumber, but felt depressed and ex-
hausted. Assuming that Akubii was
in the control room, I went there,
but did not find him. Neither was
he in his cabin. In fact, a careful
search has not found him anywhere
in the ship.

“What has happened to Akubit
seems clear enough. He cast him-
self from the air lock. His space
armor has been removed from its



locker and is nowhere aboard. He
couldn’t have left the ship without
armor . because the lock chamber
must be evacuated of air before it
will open outward. But here is the
fact which baffles me. A faint trail
of bootprints leads from my armor
locker to the air lock and back—my
own prints, made by the dust of
Sulphuria packed between the ridges
of the boot soles!

“They were not there before; I
swabbed that bit of deck myself.
They are unquestionably mine, and
not Akubii’s; they are the marks of
boot soles formed to fit a human foot.
Akubii couldn’t wear my armor, nor
I his. Even if Akubii did make the
tracks he would have left a one-way
trail, going out. And now that I
think of it—why didn’t he? He
also was. outside several times dur-
ing our tour of Sulphuria, so there
must been dust on his boots.”

Greenbough later records himself
as follows:

“In an effort to reconstruct what-
ever it was that happened I have
scrutinized every corner of the ship
from stem to stern, and have checked
every item of our stores down to
the last centimeter of silver wire.
Nothing is missing save ‘Akubii’s
armor, and only one thing is mis-
placed—a diamond glass cutter
which -I found in his cabin.

“I feel that the latter item is sig-
nificant. It seems so meaningless
that I am sure that it must mean
something. If I knew what Akubii
did in his cabin with the glass cutter
perhaps, I should have the whole
explanation.”

We now quote Greenbough for the
last time:

“Occasionally T wonder if this ex-
perience is unsettling my reason. I
feel as if Akubii were still aboard.
There is nothing queer or ghostly in
the illusion; it has a quality of
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naturalness. Since he was voiceless,
like all Martians, our interchange of
thought was purely mental, and I
am well acquainted with the sensa-
tion which always precedes trans-
ference—a fleeting impression that
a sort of potential is building up in
one’s brain. ' This feeling recurs con-
stantly, as if Akubii’s mind were for-
ever on the point of speaking to my
own.”

A cynical memorandum filed with
the photoscript log by the spaceport
commander of Aldebaran III con-
temptuously dismisses Greenbough’s
explanation of the Martian’s disap-
pearance, refers caustically to its
“feigned candor” and “assumed air
of bewildered innocence.” The com-
mander was of the opinion that
Greenbough either abandoned his
companion on Sulphuria or mur-
dered him aboard the Peregrine and
threw body and armor from the air
lock. He calls Greenbough’s account
“an elaborate but transparent fic-
tion.” The intuition of subsequent
generations of spacemen who hon-
ored the legendary names of the two
navigators are now revealed as more
reliable than the deductions of a
hard-headed skeptic.

Here we conclude the narrative
substantially as given in the
“Chronicles” except for the incidents
in the Martian’s cabin just preced-
ing his vanisment; that part is in-
ferred from the archaeological find-
ings. Comparison with specimens
of Akubii’s Martian script from
among his personal effects proves his
authorship of the writing engraved
on the. metal plate. The translation
of that writing is given verbatim
herewith.

“This voyage has yielded certain
fragmentary but extraordinarily sig-
nificent information,” Akubii wrote.

“Our little bubble of a cruiser repre--
sents the concentrated thought, as-
pirations, and hope of millions of
individuals. It must not fail to re-
turn and transmit this information
into the common heritage of the
Solar cultures. Within the confines
of the regions permeated by those
cultures—a microscopic point in
cosmic immensity—we have found
life to be a rare and fragile phenom-
enon. Always it has been aqueous
life, life built upon a foundation of
water and oxygen. We believed that
other kinds of life were possible but
heretofore that belief has been en-
tirely an act of faith. Now the first
confirmation of that faith is in our
hands.

“In our discovery of this world
without oxygen, where perhaps sul-
phur takes the place of oxygen, we
have laid the first stone of an edifice
of wisdom which in time shall dem-
onstrate beyond question that life
is a local manifestation of a uni-
versal energy akin to the more fa-
miliar forms, an energy which is part
of one whole with electromagnetism
and matter and which insists on
making itself manifest as if it were
impelled by an indestructible will.
This is not materialism but the very
opposite. It is to say that those
phenomena and things which we de-
scribe mistakenly as ‘lifeless’ should
be desginated by some other term;
perhaps ‘subvital’ would be nearer
the truth. It means that matter
and energy in their various forms
known and unknown may beget life.
It means that the dust beneath our
feet is merely slumbering, not dead.
It means that earth and sky, and the
space which we delude ourselves by
calling ‘empty,’ are vibrant with in-
cipient life and consciousness.. It
means that even if the entire Uni-
verse should be reduced by the flame
of some all-encompassing disaster
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to the condition of the primal nebula,
life would rise again in another time,
on other worlds.

“With this justification for what
I am about to do I now descend to
certain minor considerations of im-
mediately practical value. 1 have
analyzed the behavior of our decar-
bonizer and have extrapolated the
curve of its future performance. It

1s certain that our store of oxygen

will not suffice for the return voyage
if 1 remain, and may suffice if I do
not. My consumption of oxygen is
greater than Greenbough’s; were 1
not here, the air would flow through
the decarbonizer at less than half
its present velocity.

“At first I considered abandoning
ship in midspace, but it occurred to
me that this would be wasteful since
my body contains a not inconsider-
able bulk of water and of oxygen
otherwise combined.

“Therefore, while Greenbough lies
deep in slumber 1 shall impose my
will upon his and direct him to per-
form certain acts while in a state
of hypnotic somnambulism. The
memory of these acts shall be sur-
rounded by what I hope will be an
impenetrable barrier of forgetful-
ness, thereby sparing him a long voy-
age alone with the specter of a dread-

ful memory. And since my failure
to return with Greenbough will
make him liable to a grave, but un-
provable, charge 1 shall also transmit
to him a bit of information which
will elear him in the ensuing inves-
tigation. 'This knowledge shall lie
dormant until needed; then he will
remember that I have told him of
this record. But even when he reads
my writing it will convey no more
to him than to any other reader.
Even then, I hope, he shall not re-
member more.

“Specifically, I shall instruct
Greenbough to cast my space armor
from the air lock so that afterward
it will appear to him that such was
the manner of my going. Then he
shall do those things needful to re-
duce my physical self to its ele-
ments in our refuse incinerator.
Having implanted these instructions
in Greenbough’s mind I shall com-
pel myself by force of will to die.

“I am gambling on the posthum-
ous power of hypnotic suggestion.
If that fails, nevertheless, 1 shall
be dead and the major purpose will
be accomplished.”

Thus ends the true and complete
account of the last voyage of Green-
bough and Alkubu.

AST—7



INTRODUCTION TO A NAMELESS SCIENGE

By Peter van Dresser

Probably the most unusual article Astounding has ever
published, this material genuinely needs the editorial
statement that its material is entirely factual. It opens
out a completely new and unimagined field of research
of deep interest to a dozen branches of existing science.

Majsor Tomwmy TomuinsoN, dur-
ing a series of recent flights to test
the feasibility of high-altitude all-
weather flying, found several times
that even at the 35,000-foot ceiling
of his double-supercharged ship, he
was thrown around badly by high
winds, slashed by rain and hail,
and in general presented with as fine
an assortment of meteorological phe-
nomena as one would expect to meet
in front of a line squall at sea level.

The weather, it seems, is always
with us—even seven miles up in the
tropopause—recently dubbed the
“substratosphere” by the press.
However, seven miles is just a starter
after all, and a few miles higher,
when we are well into the strato-
sphere, things begin to calm down, if
we can judge by sounding-balloon
records and the experience of the
few men who have ridden stratostats
that high. In these altitudi-
nous regions, a celestial—if some-
what frigid—serenity reigns perpetu-
ally. There are no winds because
winds are primarily convection cur-
rents and the air is so rarefied that
heat is transmitted from one layer
to another by radiation before the
currents have time to form. There
is likewise no rain, hail, snow or simi-
lar discomforting manifestation, be-
cause there isnt any moisture to
form rain, hail or snow. There are

no clouds for the same reason.
There isn’t even any sky for clouds
to float in, even in the daytime, be-
cause the molecules of the air are
too sparse to do the necessary scat-
tering of the sunlight below 5,000
Angstroms, which produces sky-blue.

Twenty miles up—which is as
high as the United States weather
buredu data derived from sounding-
balloon flights goes—the air pressure
is down to about four tenths of an
inch of mercury—one seventy-fifth
its value at sea level—temperature
has dropped to around —44° F. and
stays about constant, summer and
winter; water vapor pressure is about
one two-thousandth normal, and the
sky is practically black. At this
point we are obviously on the thresh-
old of outer space. Sounding bal-
loons—even the weather bureau’s
newest ones made on Sally Rand’s
molds!—can soar no higher; what
little air floats above us soon be-
comes too rare even to register on
the barometer and rapidly dwindles
away into the void. Only a few va-
grant signals reach us from regions
higher than this—the occasional
eerie flicker of the northern lights
and the evanescent darts of fire that
are meteor trails. And beyond even
these last outpost lights of the Earth
there is nothing—nothing sdve the
vast abyss of interplanetary space
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where, except for the few lonely plan-
ets which wheel around the central
-Sun, separated by inconceivable dis-
tances, all is unutterably cold and
dead.

- Or s it?

For generations this has been the
conventional picture science has
painted of our planet’s lot in the
cosmos.. Now, however, we are not
so sure of it. That “cold, dead, life-
less” region of outer space which lies
beyond the Earth’s atmospheric
frontiers has begun to show some
surprising signs of animation, at least
to the microsensitive perceptions of
twentieth-century science.

For about a century our physicists
have been playing with electrical
phenomena taking place in partial
vacua. Beginning with such simple
devices as the Geissler tube and the
Crookes tube, they have discovered
and harnessed one effect after an-
other, until today civilization hinges
on the operation of countless incan-
descent lamps, X-ray machines, thy-
ratron converters, radio tubes, photo-
electric cells, et cetera, et cetera—
not to mention the neon lights that
guide us to our beer oases. We have
learned a great deal, and are daily
learning more, of the amazing versa-
tility of the reactions that can be
produced in rarefied gases under
varying conditions of heat, radiation,
electrification, magnetism and the
like. ;

Now suddenly—within the past
few decades—it has dawned on us
that while we have been tinkering
with our bits of near-vacuum in-
closed in glass, our diminutive fila-
ments and cathodes and grids, na-
ture is, and has been for geologic
ages, conducting a few score miles
above our heads the most gigantic
experiments in vacuum-electronics
imaginable, under conditions of mag-

nitude, intensity and variety that we
cannot dream of in our laboratories.

Empty space in these regions?
“Eternally cold and lifeless void!”
Nonsense. At twice the altitude
where sounding balloons burst for
lack of supporting air, our atmos-
phere is just warming up for action.
In this vicinity its electrical conduc-
tivity is a thousand times what it is
at sea level. And from here on up-
ward, or outward, traces of the at-
mospheric sea reach for an indefinite
distance—Sir James Jeans hazarded
two thousand miles as his guess,
which is conservative compared to
other estimates. And this vast hol-
low sphere of rarefied gases is in the
ideal state for thermionic activity on
a fabulous scale.

IN pLACE of a filament heated by
a few watts of current, this gigantic
planetary vacuum tube uses as its
source of radiant energy the Sun,
which is continually pouring into it
two hundred trillion horsepower of
radiation from extreme - ultraviolet
to long infrared, not to speak of
assorted electrons, ions, neutrons and
possible other varieties of subatomic
corpuscles which plunge into the at-

‘mosphere to various depths, accord-

ing to their penetrating power, and
keep the whole body of it in a more
or less violent state of electrical agi-
tation and ionization. In place of
the minute anodes, cathodes, targets,
grids, plates, et cetera, of our man-
made vacuum tubes, this cosmic one
employs entire planets and moons
for its “elements.” And in place of
a sixty-ton magnet, our celestial
supercyclotron uses one weighing six
thousand million million million tons
—that is, the Earth itself with its
core of nickel-iron and its magnetic
field extending out into space beyond
the orbit of the Moon. And finally,
in place of a few cubic centimeters
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Interplanetary “hard"” vac-
vum in which ions, elec-
trons, hard radiation and
planetary electric and mag-
netic fields create immense
storms of ionic winds—the
winds between the worlds!
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5,000 miles of "soft"
vacuum in which flow

200 MILES OF
"DENSE" GAS
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or inches of glass-inclosed vacuum,
these celestial electronic reactions
take place within the whole vast vol-
ume of sublunar and even interplan-
etary space.

Looking at the matter in this light,
we have begun to get some intima-
tion of the sort of things that are
happening above our heads in the
extraterrestrial abyss, and of why
mankind has remained so long igno-
rant of them. For the most part,
these phenomena take place with-
out emission of wvisible Light—and
until modern physics developed its
present knowledge of, and means of
detecting and measuring, the fifty-
nine other octaves of electromagnetic
radiation plus the various kinds of
corpuscular emission, there was no
reason for men supposing that what
seemed to be empty space wasn’t
actually empty space.

The first really vivid revelation of
this new world for scientific explora-
tion came at the turn of the cen-
tury when Marconi and his co-
workers discovered that, contrary to
all reasonable expectation, Hertzian
waves could be transmitted beyond

CLASSICAL PICTURE—
NOW KNOWN TO BE WRONG

Absolute vacuum in
which nothing takes
place beyond this

thin skin of ait.)

200 MILES OF &
ATMOSPHERE
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BOTH SURROUNDED - RADIO TUBE

HOT ELECTRON—
EMITTING FILAMENT

CHARGED
GRID 4

SOLAR SYSTEM

HOT ELECTRON
EMITTING SUN

Planets and sun are both elec-
trically charged, and possessed of
immense magnetic fields. Gravi-
tational fields also—though to
a lesser extent—affect electrons
emitted.
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the horizon—over the English Chan-
nel—even across the Atlantic! How
this fact was eventually explained
as due to the refractive action of a
particular stratum of ionized gases
—the Kennelly-Heaviside layer—
hanging at high altitudes above the
Earth is now old stuff in radio his-
tory. But the utter surprise of the
first wireless experimenters is a
measure of how completely unsus-
pected was the possibility of any
measurable substance or phenome-
non existing in the cosmic spaces sur-
rounding our planet.

Even today science has hardly re-
covered from this shock and begun
to organize an effective investigation
of the new field. For one thing, it
doesn’t fit properly into any of the
established subdivisions of scientific
research. Whose business is it to
break into the fresh territory?

It is true that radio engineers, as
their technology developed, have
made a point of gathering informa-
tion concerning the behavior of the
Heaviside layer—and the more re-
cently detected and higher Appleton
layer—in so far as this behavior con-
trols communication at different fre-
quencies, times and localities. But
they have been primarily interested
in interpreting this data from the
empirical, practical point of view, so
that it should be useful in planning
the equipment of transmitting sta-
tions and in dispatching communi-
cations over suitable frequencies.
They have not had the time or in-
centive to interpret this information
from the broad scientific viewpoint,
to tie it in carefully with other
known information bearing on the
subject.

It is also true that the science of
geophysics extends some of its ob-
servations into this field, particularly
in the study of terrestrial magnetism
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—the intensity and direction of the
Earth’s magnetic field at various al-
titudes, and its fluctuations. But it
is obviously illogical for a science
concerned with purely terrestrial af-
fairs to attempt to broaden itself to
take in so many cosmic and astro-
nomical factors.

Astronomers, for the reverse rea-
son, do not feel too much at home in
this cosmic-terrestrial no man’s land.
True, the mechanics of planetary and
lunar motion, and the astrophysics
of the Sun, are closely related with
phenomena in this region—but what
about all these other factors, radio
reflections and Earth magnetism and
atmospheric gases and so on?
Astronomy is a deep-space science;
its devotees prefer to be cruising out
among the galaxies rather than pick-
ing their way through these uncer-
tain onshore currents so close to
home.

MEereoroLOGY? The weather man,
with his training in analyzing the
movements of masses of air, his tech-
nique for measuring pressure, hu-
midity, wind velocity, has no way of
getting at, either physically or in-
tellectually, this zone where measur-
able air pressure gives way to ion-
density per cubic centimeter, where
wind currents are replaced by elec-
tron streams and isobars by mag-
netic lines of force. Not that he
isn’t interested, however—for there
are tantalizing hints of some sort of
linkage between these ultra high-alti-
tude goings-on and the air move-
ments and weather cycles that are
strictly his concern.

The pure physicist, of course, with
his laboratory work on electromag-
netics and electronics, has con-
tributed the means by which this
new frontier can be explored, but it
isn’t really in his province any more
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than astronomy—although he does
occasionally leave his laboratory for
field studies of cosmic ray distribu-
tion and penetration, or atmospheric
electricity, or some other phenome-
non with an astronomical or celestial
tinge.

But obviously a really adequate
exploration of this zone of cosmic
terrestrial interactions implies the
development of a new syncretic sci-
ence, a blend of astronomy, astro-
physics, geophysics, electronics, me-
teorology, climatology, and even, as
we shall see later, biology. No such
science exists officially yet, of course,
but there are enough men breaking
over into the new field from estab-
lished bordering ones that pretty
soon we will have to have a name for
whatever it is they are studying. It
might be called “astro-electronics,”
but it probably won’t be. The Uni-
versity of Chicago, which under
President Hutchins is a hotbed of
slightly unorthodox  educational
trends, already has a department of
its scientific school for the study of
high-altitude electrical conditions
which study it calls “ionology.” A
French meteorologist who is much
interested in long-range weather pre-
diction based on Solar analysis,
has suggested ‘“macrometeorology,”
meaning something like the science
of large-scale weather. The best
known and probably most descrip-
tive suggestion has been made, how-
ever, by the astronomer Harlan
Stetson, former director of the Per-
kins Observatory, who has aban-
doned pure astronomy for the new
hybrid and has created the depart-
ment of Cosmic Terrestrial Research
at Massachusetts Tech—probably
the only department of this sort as
yet existing. Dr. Stetson combines
the accredited term ecology—the
study of environmental influences—
with cosmos, and thus evolves cos-

mecology, the study of our cosmic
environment.

Putting together, then, informa-
tion gathered from the fringes of a
dozen established fields of research,
we can already begin to form some
idea of the territory our new sym-
cretic science will cover and the kind
of phenomena that are to be expected
within this territory.

The first task is to reconstruct our
traditional mental picture of the
Solar System, inherited from classi-
cal optical astronomy. To the “cos-
mecological eye,” the wvolume of
space surrounding our Sun, and
through which the inner planets cir-
cle, is no lifeless vacuum, but a sea
of rarefied matter—cosmic dust, elec-
trons, ions, and other kinds of cor-
puscles hurled out from the celestial
inferno and speeding in all direc-
tions, impelled or guided by light
pressure, by the tremendously in-
tense magnetic fields occurring in
sunspots, by the Sum’s own mag-
netic field, by gravitation, by electro-
static space charges, or by other
forces not understood. Evidence for
this picturization is varied and is
mounting constantly. At the re-
cently completed MecMath- Hur]burt
Observatory, spectrographic motion’
pictures of the Sun’s surface have
been made for the first time, and
have shown that the agitation of the
incandescent gases there is more vio-
lent and continuous even than had
been suspected, that prominences
are hurled outward to one or more
times the diameter of the Sun and
with velocities equal to the velocity
of escape, so that even after they
cool sufficiently to become invisible,
the gases composing them continue
their flight away from the Sun.

It is also known that the magnetic
fields within sunspots reach intensi-
ties equivalent to a billion volts,
which is easily powerful enough to

{
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hurl vast jets or fountains of cor-
puscles out into space. The most
recent observations of the corona,
the mysterious luminous halo sur-
rounding the Sun, suggest that this
zone of excited matter may even
reach out and envelop the Earth—
may actually be the cause of the
zodiacal light which has not yet been
satisfactorily explained. Certain pe-
culiarities in the behavior of comets’
tails have led astronomers. to sug-
gest that they are formed, not of
matter streaming from the comet’s
head, but of material already floating
in circumsolar space and ionized into
luminescence by some sort of ema-
nation from the head.

IN ApDITION to these manifesta-
tions of rarefied matter and speed-
ing corpuscles, space, for immense
distances out from the Sun, is
flooded with an intense and cease-
less flood of radiation, notably the
strongly ionizing ultraviolet which
is now believed to be more intense
than classical theory would indicate,
due to the bombardment of the chro-
mosphere by high-energy particles
from the Sun’s interior nuclear reac-
tions.

Through this tenuous but violently
energized sea of activated matter
and radiation moves our own planet,
inclosed in its own bubble of rare-
fied gases, its own gravitational and
magnetic fields. Between this ter-
restrial space shell and the Sun’s
“sphere of influence,” the reactions
are continuous and complex.
Charged particles from the Sun,
streaming into the Earth’s magnetic
field, are gripped and drawn as by
stupendous magnetic whirlpools to-
ward the north and south poles.
Here encountering the thin atmos-
phere fifty to several hundred miles
high, they create zones and surfaces
of ionization which, during periods
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of intense solar emission, glow with
the weird beauty of the northern
lights. And these ionizing streams
or sheets of magnetically guided elec-
trons are so well defined that at cer-
tain seasons they form reflecting sur-
faces thousands, even hundreds of
thousands, of miles out in space; sur-
faces which will actually turn back
short-wave radio signals as much as
thirty seconds after they have been
sent up from the Earth’s surface.

Besides this electron bombard-
ment, the oxygen and nitrogen—and
possibly helium—of the upper at-
mosphere are kept more or less per-
manently ionized by ultraviolet ra-
diation, and these two effects com-
bined keep the Earth enveloped in a
belt of ionized gases hundreds of
miles thick and hanging a mere
thirty-five to fifty miles above our
heads.

Detecting, charting and analyzing
the movements and changes of this
ionosphere is an intricate and fasci-
nating job, in some ways similar to
the huge task of keeping track of
world weather. For this ionosphere
is no stable, quiescent thing. The
forces which build it up are continu-
ally changing in relative intensity,
and it is as continually responding
to these changes. On the dark side
of the Earth, for instance, the ion
content of the upper air is always
dropping off as the ultraviolet stimu-
lus is removed, while on the sunlit
side it is building up again—and this
effect varies from latitude to latitude
and from season to season.

The emissions and radiations from
the Sun are also perpetually chang-
ing, with the eleven-year sunspot
cycle, with the twenty-seven-day pe-
riod of the Sun’s rotation, with the
accidental eruption of violent promi-
nences in the chromosphere.

Other variable forces are cease-



lessly at work in this cosmic labora-
tory. The Moon, as the Earth ro-
tates beneath it, pulls definite baro-
metric tide waves in the atmosphere,
just as it does in the waters of the
oceans.: In some manner this lunar
tide is accompanied by electrical and
magnetic effects, for at certain mag-
netic observatories in the tropics the
Earth’s field strength changes as
much as twenty percent with the
position of the Moon.

There is also evidence that the
upper atmosphere is ionized by star-
light, by cosmic rays, by the impact
of the millions of meteors that strike
it every twenty-four hours. . And to
all these stimuli the Earth’s sensitive
outer skin responds rapidly. From
day to day, hour to hour, season to
season, it fluctuates in thickness and
in height. Areas of high and low
electron-density—corresponding to
the weather man’s cyclones and anti-
cyclones—can be and are formed in
the ionosphere, and can and do mi-
erate from one region to another. In
times of strong solar activity, these
migrations take the form of power-
ful electronic currents. “Could we
visualize the ethereal substance of
the ionosphere as we visualize the
surface of the ocean,” writes Dr.
Stetson, “we should find times when
terrific storms were raging in this
tonosphere. Here ions and electrons
are being hurled hither and yon as
though some great electrical wind
played upon its surface, creating
waves literally miles high.” The
movements of these electronic cur-
rents react according to the laws of
electrodynamics and cause magnetic

fields which interfere with the
Earth’s normal magnetism; they

also, of course, raise hob with radio

communications by shoving the
Heaviside and Appleton layers

around and sometimes even disrupt-
ing them entirely for short intervals.

Just what is the whole story of
the interchanges of energy that take
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pl:;tce at these high altitudes will not ;

be known until much more research
has been done. Tantalizing hints
filter down to us. By studying the
“skip distance” effects of the sound
of heavy artillery fire, physicists
have determined that at an altitude
of about twenty-five to thirty-five
miles there must be a zone of very
warm gases—this in a region where
by all previous notions the tempera-
ture should be approaching absolute
zero. And somewhat higher still, me-
teor trails have been observed blown
across the sky as if by invisible
winds with velocities of hundreds of
miles an hour. Can this be a stra-
tum of intense convection currents
set up by the heated gases below—
a sort of “alto-troposphere” as'it has
been called by some meteorologists,
or are these winds electrical in na-
ture?

TuEN there is that enigmatic
radio “hiss” detected by Dr. Karl
Jansky of the Bell Telephone Labo-
ratories, emanating on the 14.6 wave
length apparently from the section
of the Milky Way (rt. ascension
17"30"; decl. 10° South) toward
which our Solar System is moving.
Can this be caused by the collision
of Earth’s outer atmospheric fron-
tiers with some sort of atomic par-
ticles drifting in space? There is
also the curious green spectral line
that Dr. Slipher of Lowell Observa-
tory discovered present in the night
sky at all times, and which he be-
lieves may be due to an unknown
cosmic radiation. Intriguing, too,
are the recent observations of that
enigmatic cosmic particle, the meso-
tron or heavy electron, which, from
its extremely short life history
(about a millionth of a second)
seems to be born in the upper layers
of the atmosphere. How explain,
also, the undeniable effect of the
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Moon on radio transmission which
has been discovered by careful study
of reception records in radio labora-
tories, and which is considerably
greater than a purely barometric
tide in the atmosphere would create?
Has the Moon an electrostatic
charge which acts on the ions of the
upper air; or is there a possible
gamma-radiation from the volcanic
substance of the Moon’s surface
(such as has been observed in simi-
lar deposits on Earth): or is there
a natural period of oscillation of the
ionosphere which is a harmonic of
the tidal period such that the tidal
wave is reinforced periodically? Or
are we dealing here with some more
subtle effect still, such as a kind of
grid action of the Moon on the
stream of charged particles from the
Sun? All these hypotheses have
been seriously considered by scien-
tists studying these phenomena in
the great astroelectronic laboratory
overhead.

Broader problems, more closely re-
lated to human life, are also involved
in this study. Perhaps at last, in
these new regions, we are on the
track of that long-discussed linkage
between sunspots and other cosmic
phenomena, world weather, and even
the ups and downs of the world’s
economy. So much empirical evi-
dence on these matters has been
gathered that scientists are glad of
a mechanism by which such a link-
age can be explained rationally and
tested by observational and analyti-
cal means.

An enormous amount of work has
been done, for example, by meteor-
ologists in the attempt to show in
what way variations in world
weather are tied in with variations
in the occurrence of sunspots. This
has involved exhaustive planet-wide
surveys of yearly storm tracks, of
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barometric pressure averages and
rainfall distribution, for many dec-
ades past. At first such surveys
failed to bring up enough positive
evidence to impress the general sci-
entific world, but the more recent
ones, based on broader knowledge,
have begun to indicate that there
are definite world-wide climatic cy-
cles which keep step with the migra-
tions of sunspots.

It is possible to go even further
and show a very baffling correspond-
ence between depressions and otlfer
mass manifestations, and the sun-
spot cycle, for as far back as accu-
rate observations go, which is sev-
eral centuries. A decade or so ago
science could only shake its head
disapprovingly at such hypothesiz-
ing, but now—

If sunspots are powerful electro-
magnetic projectors of atomic parti-
cles, and are also accompanied by
flares of intense ultraviolet light—
and if these emissions control the
electrical tides and movements in
the ionosphere—and if these tides
and movements produce measurable
effects of various sorts at the Earth’s
surface below—then the scientist can
begin to admit the possibility that
the mass fortunes and misfortunes
of living beings here below may be in
some way, and to some degree, in-
fluenced by these cosmic variables.

We already know that the sub-
basement of the ionosphere, the
ozone layer, does fluctuate in thick-
ness with the amount of ionizing ra-
diation it receives from the Sun, that
these fluctuations control the
amount of ultraviolet that filters to
the Earth’s surface, and that grow-
ing things, both animals and plants,
are sensitive to and dependent on
this radiation. It is by no means in-
conceivable that periodic variations
in this portion of the sunlight that
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reaches the Earth’s surface should
be followed by periodic variations
in the quality of man’s food crops,
their vitamin content and so on—
and this in turn by periodic varia-
tions in the mass vitality of the hu-
man race—which would be reflected
in business activity and other mass
manifestations.

ANotHER such cosmic-terrestrial
chain of cause and effect may be
hinted at in the experiments of Pro-
fessor Dessauer in Frankfort, who
showed that our bodies react to the
electrical character of the air we
breathe. An excess of positive ions
brought about higher blood pressure,
fatigue and dizziness in his subjects,
while an excess of negative ions ban-
ished these symptoms. We know
that there are normally about five
hundred ions per cubic centimeter
in the air at sea level, and that the
proportion changes from night to
day and with the seasons. Not
enough observations have been made
to determine thoroughly the laws of
this change, but it is not unreason-
able to suppse that the ions at the
Earth’s surface should respond
some manner to the space charge set
up by the ion belt in the upper at-
mosphere. But this ion belt is con-
trolled by the Sun and other celes-
tial influences, and so—

There is even a place for the plan-
ets in this labyrinth of cosmic-ter-
restrial reactions and interactions.
According to the dynamics of gravi-
tational attraction, each planet must
raise a tide in the solar atmosphere,
the inner planets especially. The
composite of all these tidal waves,
acting in conjunction with the free
vibration period of the solar atmos-
phere, may set up periodic damped
oscillations strong enough to cause
convection currents which whip the
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chromosphere into unusual activity,
causing the eddies and whirlpools we
know as sunspots—which in turn are
accompanied by discharges of cor-
puscles and bursts of radiation—
which in turn strike the Earth’s at-
mosphere and set up electronic dis-
turbances—which in turn—

But along about here we are get-
ting so highly speculative and so un-
comfortably close to astrology that
even the boldest scientists begin to
back water. Enough has been said,
however, to show the variety and
richness of the phenomena which fall
within the scope of “cosmecology”
and how much has yet to be learned
about this “cold, lifeless vacuum”
through which our planet is sailing.

The actual instruments and tech-
niques by which cosmecological data
are collected are about as varied as
those of any single science could be.

Astronomical observatories, par-
ticularly those specializing in work
on the Sun, Moon, meters and sky
illuminations, supply a large part of
the necessary information. Surveys
and recordings of Earth magnetism
and atmospheric electricity by geo-
physical institutes all over the world
cover another important sector. Ob-
servations of the frequency, heights
and spectrography of auroral lights,
such as are to be made by the Byrd
expedition and have been carried on
for years at a chain of remote sta-
tions in northern Scandinavia, are
essential. Records of radio trans-
mission for long periods between sta-
tions in various parts of the world
(as, for example, the three-way ex-
change’ of astronomical time signals
between Annapolis, Greenwich and
Bordeaux) are an extremely impor-
tant means of keeping track of ionic
densities and migrations at high alti-
tudes.

Direct soundings by means of
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echoes from radio signals transmit-
ted vertically are another valuable:
means to this end, and are now made
regularly at the Bureau of Stand-
ards, the Carnegie Institute, and
several other stations around the
globe. Records of sunlight intensity
as kept by the three mountain sta-
tions established by Dr. Abbot of
the Smithsonian Institution are of
great importance. World-wide sur-
veys of cosmic-ray penetration, as
made by Millikan and Compton,
throw light on the distribution of
Earth magnetism at high altitudes
and on the emissions reaching our
atmosphere from outer space. The
enormous amount of data gathered
each year by the weather services
of the various nations—particularly
now that “raymetes,” robot aéro-
logical balloons, are in wide use—
furnishes a necessary substratum of
information about upper air move-
ments. ' .

Incidentally, this new scientific
importance of high-altitude data is
the strongest current motivation for
research on rockets. Dr. Goddard,
who is working in close collabora-
tion with the Smithsonian Institu-
tion, is primarily interested in de-
veloping his machines for solar and
meteorological observations in the
stratosphere, as are most of the
other serious rocket-research men.
The real need for accurate deter-
mination of the solar constant and
of the solar spectrum, free of ab-
sorption effects due to the Earth’s
atmosphere, is far more likely to
bring about the development of the
high-altitude liquid-fuel rocket than
is the possibility of mail carrying or
transatlantic flights.

Like meteorology, the study of
our ‘“cosmic weather” must be
largely a statistical science, co-ordi-



nating and synthesizing observations
of many sorts, taken at many dif-
ferent points on the Earth and over
long periods of time. There are such
various forces at work in the iono-
sphere, some irregular and some cy-
chie, that in order to sort them out,
long-term averages and summations
are necessary.

For example, in a recent survey,
made at Harvard University, of the
effect of the Moon’s position on the
transmission of signals from WBBM
m  Chicago, over fifteen hundred
data cards were prepared. Each
card represented a recorded value of
the station’s field intensity at the
receiver. set against the calculated
value of the Moon’s tide-producing
force along the path of the signal,
at the time in question—which value
imvolved so much computing labor
that it was necessary to use the Bu-
reau of Standard’s tide-predicting
machine for the job. - The fifteen
hundred cards, representing two
years of observations, were then
compensated or “weighted” for
kenown periodic effects on the signal
transmission—for example, the twi-
light effect and the summer-winter
variation. The weighted cards were
then averaged in groups in such a
way as to cancel out irregular varia-
tions due to local and accidental
fading, static, et cetera. After thus
eliminating, by statistical manipu-
lation, the unwanted influences, final
curves were worked up showing an
unmistakable relation between the
Lunar tide-producing force over the
zone of the Earth’s surface that was
being studied and the efficiency of
radio transmission through that zone
—which in turn gave information
about the corresponding variations
mn ion-density in the upper air.

Finally, the “cosmecologist” is
prepared to look for data from all
sorts of unexpected sources which
throw light on the problem of co-
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ordinating terrestrial phenomena
with celestial influences. Professor
A. E. Douglass, an astronomer and
director of the Steward Observatory
at Tucson, discovered that the giant
sequoias and redwoods of the South-
west have been acting for centuries
as natural weather recorders, so that
their rings give a perfect verifica-
tion of the sunspot-weather cycle
for three thousand years past. For
this neat trick, incidentally, he was
given a $2,500 award by the Re-
search Corporation. Other investi-
gators have used wine vintages, rec-
ords of the pelts of fur-bearing ani-
mals, and all sorts of vital statistics
as a means of studying the inte-
grated effect of cosmic environmen-
tal influences on life on Earth.
Biologists themselves, in fact, are
becoming aware of this new ramifi-

cation of their science. A great deal
of research is being done on the
effects of radiation on growth, the
chromosomes, the functioning of the
glands, et cetera, and there is now a
regular International Congress of
Electro-Radio-Biology. As knowl-
edge in this field accumulates, much
should be learned that can be re-
lated to the experiments that are
constantly under way in the cosmic
electro-radio laboratory overhead.

For centuries science has been dis-
abusing us of the persistent primi-
tive notion that the movements of
the celestial sphere had something
to do with our puny fortunes. Now,
just when we have the lesson
learned, it looks as if we’ll have to
start unlearning it. Apparently
sunspots are not the only phenomena
which move in ecycles!
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By L. Ron Hubbard

Concluding—A great and
grim novel of the end of
the present warfare—

Part 1l

Synopsis:

Three hundred million civilians and
thirty million fighting men are dead; their
corpses rotting in the shattered cities and
fortresses, their homes and factories and
planes and tanks so much rusty rubble
merging with the mud.

The Thirty-second European War is
done. It has consumed two generations and
a cwilization. AUl Europe has been a bat-

77
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tleground and is now a shell-pocked grave-
yard.

Governments have changed time after
time, but each collapsing only to be at-
tacked anew. And so the war has gone on.
Through many revolts, Russia has once
again become an imperial czarist state and
England is a communism. Germany, Italy,
Spain, France—each has run the gamut of
political philosophy. And then, at last, the
inevitable, simultaneous collapse of several
together has ended the war, not with a fan-
fare and a cheer, but quietly, as a candle
burns down and, having nothing left to
burn, sputters out, leaving darkness.

Fuel shortage had early restricted me-
chanital warfare, but substitutes, each time,
had been found. But the continual bomb-
ing of factories and transport had at last
exhausted all mechanical stores. A thou-
sand planes had been amalgamated into
fifty, then into ten, then none. Artillery
had suffered the same fate. All big guns
had been worn out or ruined in the face of
capture. The problem of shells was the
problem of manufacture and transport and,
at last, could no longer be solved. A few
scattered field pieces with limited ammuni-
tion reloaded on the field sporadically ap-
peared, each time less and of smaller
caliber.

With soldiers mo longer cheap and am-
munition dear, the whole system of tactics
has changed to one of infantry strategy.
There 1s left only the bayonet unit.

Plant insects have been spread over
enemy land to the end of starvation. And
wide starvation has taken as much toll as
bullets and bombs. Stalking close on the
bony heels of hunger came soldier's sick-
ness, a malady which found the medical
corps of all nations too disorganized to com-
bat it. And soldier's sickness has wiped a
final, clammy hand across the slate of
Europe. :
Scattered from Egypt to Archangel, the
British survivors of the B. E. F. number
less than ten thousand. Not one in two
hundred have lived. Very few officers are
left. So careless has the English govern-
ment become of their field troops that no
advances in commissioned ranks have been
listed for years. At first the officers them-
selves had attempted reorgamization, but
repeated battle and sickness losses soon
skeletonized these forces again.

England has long ago quarantined her
troops in France in a wild attempt to stop
soldier’s sickmess. Though this had not
succeeded, the quarantine remains. Ameri-
cas’ strict quarantine has been in force so
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long that she is nearly forgotien by all
Europe.

The only survivers of a once great army
are the unkillables, soldiers with such high
immunity from bombs, bullets and bugs
that they are almost impossible to kill.
They know only one art, that of war. Eu-
rope is ravaged by wandering soldiery of
all nations.

In command of a brigade is the Lieu-
tenant. He was born, early in the war, in
an air raid shelter, lost his father at Kiel,
his uncle at Hamburg, and his mother died
of starvation and grief in London. He was
an officer at sixteen and now, at twenty-
three, he has five years of service behind
him on the front in addition to the years
he spent manning the home defenses in
England. Like all other highborn English
lads, he knows all there is to know about
war, nothing about civilization.

The Lieutenant’s nature is a strange one.
Losses are repulsive to him and yet he
does not hesitate to execute out of hand
anyone he considers the slightest menace to
his command. He is more than God to his
brigade, for he feeds and clothes and guides
them very soundly. And they have but one
allegiance—having found all creeds false—
and that is to the Lieutenant. He takes
all things mddly, smiling. He seems to have
a streak of'impudence in his soul which
prompts him to execute all baitles with
more humor than death. A strategist ex-
traordinary, it is strange that he will now
allow himself to be walked into a trap at
the British G. H. Q. in France where Gen-
eral Victor will naturally take away his
command.

The brigade now numbers but one hun-
dred and sixty-eight, plus five ranking non-
coms and the Lieutenant. Once it num-
bered six thousand and has had ninety-
three thousand replacements. It is made
up of other nationalities than British, sol-
diers who have wandered into the command
as a result of the Lieutenant’s reputation.

Mawkey, whose eyes can see a pin at @
mile, is a hunchback, the Lieutenant’s or-
derly and batman. Weasel is an expert
scout with a remarkable pair of ears.
Bulger is a cool with the soul of a bandit,
who seems to sense the presence of food at
any range up to five miles in any cover.
Pollard is the mustached sergeant major,
the Lieutenant’s adjutant, a very serious
fellow. The First Regiment is commanded
by an old man, Chipper, the Second Regi-
ment by a gleeful French cutthroat named
Tou-tou, the Third Regiment by Hanley,
shaggy and huge Scot.



FINAL BLACKOUT

Abandoned in France by their own gov-
ernment, the brigade has instituted a suc-
cessful attack against the G. H. Q. in
France. This was in command of General
Victor with a staff of officers hated by the
field officers who had done all the fighting
and could not but despise these late ap-
pointees.

The strategy employed by the Lieutenant
depended upon food. He provisioned his
troops so well that, when he answered Vic-
tor’s recall and was deprived of his com-
mand, the brigade’s supplies raised the
envy of the fortress troops to the height
that little opposition was made to a suc-
cessful effort by the brigade to release their
Lieutenant.

Talking the best of the soldters i this
one remaining fortress of Europe, the Lieu-
tenant swells his command to five hundred
and fifty. He has also released two field
officers, Major Swinburne, one-eyed and
one-armed, and Carstair, an Australian.
These two had not deserted with the other
field officers, for they hoped to be able to
regain command of their own troops.

The Lieutenant takes his pick from the
fortress stores and, with a fully equipped
command, starts for England.

As he leaves G. H. Q., Smythe bethinks
himself of the radio whichk, though it is the
only one on the Continent which still works,
can reach England. He and Victor decide
to forewarn England against the invasion.

VI.

Near the middle of November,
just as dawn eased across the hori-
zon, a strange and hostile fleet crept
along the dreary fen lands from sea-
ward toward Gravesend.

There were nearly fifty boats in
all, boats which had nothing in com-
mon but their rigs. Culled by fish-
ermen from the harbors of the north
coast of France, the vessels were
ex-anything but fishermen. = Sub-
marine chasers, admirals’ barges,
lifeboats, lighters, torpedo boats,
motor sailers and, in short, almost
anything which would float and
could be handled by two or three
men. Their superstructures bore no
resemblance to the original archi-
tectural designs. Without exception
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one or two masts rose up from the
deck of each to which was affixed
a patchwork of rags and booms to
make up the crudest kind of sails.

Once these vessels had had a very
warlike aspect and though, for years,
this had been missing in favor of
fishing, once again there was some
semblance to the battle boats they
had been. They were crudely ar-
mored along the gunwales with bar-
ricades of sandbags and scrap plate
and even boards. On nine of them
artillery was mounted behind ade-
quate shields and eight of them were
carrying machine guns of widely dif-
ferent types.

It was a very quiet flotilla, quietly
slipping through the thick and swirl-
ing mists like a number of spirits
from the deep come to land to beg
back their lives.

Leadsmen chanted softly as they
found their deeps and marks, and
impressed French sailors sat glumly
at their tillers, depending wholly on
the lead and lookout for their course,
so impenetrable was the fog, so
treacherous were the shoals. ;

Soldiers lounged behind the bar-
ricades, finishing a light breakfast
and silent now that an action might
begin soon. They did not think
much about it, for they had gotten
out of that habit in early youth, It

‘was enough to know that there was

much food in the hold and that the
Lieutenant was up there in the lead,
watching out for anything which
might” develop and plotting the
downfall of England.

Fifteen English fishermen had
been picked up and their vessel and
catch commandeered. These were
piloting with all their faculties, for
they had no liking for these handy
guns and the faces of such hardened
veterans. At first they had been
very reluctant and one vessel had
grounded on a bar. Now that there
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were but fourteen of them, they did
their work very well. -

Mawkey was the only one who
could keep the shore in sight. To all
others it was wholly invisible save
at rare instances. Indeed there was
not much shore to see, only flat,
endless swamps, different from the
water only in that they did not move
with the inshore breeze.

Abreast of the leading vessel were
two others, forming a slight triangle.
The flanking pair were motor-sail-
ers, some forty feet in length and
very lightly burdened to have a
shallower draft. In these, to port
and starboard of the lead respec-
tively, were Carstair and Swinburne.
In the admiral’s barge which felt the
way was the Lieutenant.

“Bottom at two and a half fath-
oms,” said the leadsman. “Bottom
at two. Bottom at three. Bottom
at three and a half fathoms.”

The English fisherman turned
frightened eyes to the Lieutenant.
“We're in the river proper now.”

“Keep on to Gravesend,” said the
Lieutenant.

On crept the flotilla, feeling
through fog so dense that even
Mawkey could no longer find the
shore. But the leads told their story
to the fishermen. They were coming
i with the tide, aided by a very
slight breeze from the sea which had
come with dawn. There was, as yet,
no indication that the fog would lift
at all, but the Lieutenant had his
hopes.

It seemed so strange to be com-
ing back. It was as though he had
never been here at all, so filled his
mind had become with five years of
constant war, packed upon eighteen
years of it. He recalled very little
of the Thames, except that, in this
time of year, the fog sometimes lifted
for a little while in midmorning and
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then settled back for the entire day,
and that these very marshes were
the rising places of that fog. If he
had calculated aright, they would be
sighted only when they reached
Gravesend.

If the gods of battle were kind—

They had nearly run down a great
chiff which loomed high above them
in the fog. Panic gripped the Eng-
lish pilots and orders ripped across
the fleet. In a moment the cliff was
plain and they were going around it.

A great battleship was here, sol-
idly held up by mud. It had burned
to the water and its plates were
twisted and gaping. The turrets
were all awry and half the guns had
been blown away. The masts were
trailing overside, eaten by rust and
still clutched by the tattered dead.
This had happened long ago and the
name of the vessel was not deci-
pherable.

In three hours the fog began to
lift a little and the shores became
dim outlines which gradually took
form. They had timed their arrival
well. Gravesend was to port, Til-
bury to starboard.

There was not much left of
Gravesend—a few walls, a lonely
stack, the bones of lighters upon the
mud, a few vessels sunken at their
wharves. The Royal Terrace Pier
was a collection of stumps in the
water. The ripraps which had held
back the banks had given way here
and there, spilling abandoned build-
ings into the river. The chalk hills
which sloped up and away were de-
nuded of trees and buildings alike,
the whole having been consumed by
fire. Not even a shrimp fisherman
was here.

The flotilla wore about and ap-
proached Tilbury. And as they
neared they found that the Tilbury
Docks were not in better condition.
A few stones marked where Tilbury
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Fort had stood. Only an ancient
blockhouse, dating almost from
Roman times, was whole and sound.
Of the great deep-sea docks there
was very little sign. Of the great
petrol storage tanks there was noth-
ing but a scorched area, which ac-
counted for the burning of both the
north- and south-bank ecities, just
as the absence of the government
powder magazines higher up ac-
counted for the collapse of the higher
walls. This was all old to the Lieu-
tenant, but it seemed as if he saw
it for the first time. But there was
one thing new. The river was
cleaner than he remembered it and
the fog less yellow.

As he had hoped, they were
sighted from the shore, for a man
went racing along the dike toward
the blockhouse. And, a moment
later, several other men
streaming forth to see for them-
selves.

The flotilla picked its way among
the bars which had formed from the
lack of dredging and the breaking,
here and there, of the dike. Two
large freighters were decaying, held
fast by the rising bars, unable to
make the sea as they had made the
shore. But they were too far out
for the Lieutenant’s purpose.

Some distance west of the block-
house he brought the flotilla to an-
chor, parallel with the shore and a
hundred yards or so out from the
nearest tide flat. The sulphury odor
of tidewater grass was strong in their
nostrils.

Toe LieuTENANT examined the
beach. It afforded very slight cover
anywhere within rifleshot save for
the remains of a few boats. And as
the only sound ones of these ap-
peared to be wrecked destroyers out
of some attacking fleet, it was highly
unlikely they would be out of the

came -
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Xater at high tide. The place suited
.

The anchor lines of the small ves-
sels stretched out taut with the tidal
current, broadside to the beach.
They were perfectly quiet. '

Before long a considerable force
came floundering along the partially
inundated marsh. The Lieutenant
estimated them as numbering
around six hundred. For the mo-
ment he was made to wonder, for it
did not seem likely that such a
number would be kept at Tilbury.

The tide still exposed a long bar
and down this came a commander
with three staff officers and a
twenty-man guard. The commander
halted with arms akimbo, the faint
wind in his cape, staring at the lead-
ing boat.

“Where from?” he bellowed.

“France!” replied the Lieutenant.
“The Fourth Brigade coming home!”

There followed a brisk consulta-
tion and then the commander hailed
the fleet again. ‘“Turn back! We
have orders to annihilate you if you
attempt to land.”

Swinburne and Carstair, in their
vessels close by the Lieutenant’s,
were shocked to see a happy grin
suffuse their leader’s face. “For
what reason?”

“We have been advised,” bawled
the commander, “by General Victor’s
headquarters that you have muti-
nied. We want nothing to do with
Continental soldiers! Turn back or
we’ll fire upon you.”

“Carstone!” shouted the Lieuten-
ant. “Kill me those officers!”

Carstone, in the fourth boat,
bawled an order to his gunners with
the range.

Instantly three machine guns be-
gan to spit and cough. The tide flat
was churned by ripping slugs. The
shore officers had whirled and raced
madly toward their troops, but be-
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fore they had gone twenty yards
they were hammered down and sent
rolling. In less than thirty seconds
there was nothing alive on the spit.

“Cease firing!” said the Lieu-
tenant.

Higher up the gathered troops,
seeing the dead bodies of their lead-
ers, leaped into activity, scooping
out fox holes and throwing them-
selves down to begin a hysterical
fire upon the ships. But they could
see no targets behind those barri-
caded gunwales, and though the
water frothed and steel clanged with
the fury of the fusillade, little harm
was done and no fire came from the
vessels.

There was a Jull.  Messengers
could be seen dashing away across
the marshes to the west, obviously
heading for London with a plea for
reinforcements. And still no fire
came from the fleet. The boats lay
in the hazy sunlight, apparently
asleep.

Both Swinburne and Carstair
were aghast at the wanton execution
of the shore officers, not because men
had died, but because of the result
which was inevitable. Every man
available, every gun which could be
fired would be rushed to this place
to wipe them out of existence. Such
a maneuver would outnumber them
and make it quite impossible to ef-
fect a landing. For once it was ob-
vious that the Lieutenant’s luck was
not holding, or else that his hopes
of being received peaceably had gone
glimmering with the replacement of
rage for wisdom.

The fire from shore slackened for
lack of targets and had almost
ceased when the Lieutenant gave
another order: ““‘One rifleman each
vessel snipe the shore.”

The fire was deadly, for cover on
the beach was sparse. Madly the
‘troops there strove to deepen their
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fox heles, many dying before they
could achieve it. Further messen-
gers went snaking off through the
marsh grass toward London.

The result was a wild increase in
firing from shore. As soon as it be-
came dangerous to return it from
the boats, another order was passed:

“Cease firing.”

Two men had been wounded in
the arms out of the Fourth Brigade.
At least thirty-five were casualties
ashore.

TaE MisT began to settle slowly
down into fog once more as the
morning waned. But thick as it got,
each time the firing ashore slack-
ened, the Lieutenant aggravated it
anew. Hits were few under such
conditions, for men were visible only
when they moved ashore and the
boats were only darkly furled sails
connected by a shadow with the
water.

The corpses on the sand bar were
carried upriverf as the tide rose and,
some hours later, came bobbing back
to trail along the hulls and fade
into the fog toward the sea.

The day went slowly. Protected
by the steel hulls or the barricaded
decks, the Fourth Brigade was
served hot meals on time, was re-
lieved in orderly fashion, and told
themselves and each other that this
was the real way to conduct a war.

Night came. A few alarms clove
the fog. A few random shots howled
away from the steel plates. The
Fourth Brigade changed its watches
and speculated on how the Lieuten-
ant might possibly erack this land-
ing problem.

Dawn came, lighting up the fog
but doing little for visibility. The
morning wore on and the fog began
to lift.

When they could again see the
shore, they found that the troops
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there had dug themselves a deep
trench which, though it certainly
must be half full of water, afforded
good protection from the boats. The
routine of the former day went on,
with the boats prompting the shore
fire each time the latter showed
signs of slackening. Three more
casualties were suffered in the fleet,
one of them fatal by reason of a
Frenchman taking off his helmet to
see the dent a bullet had placed in it.

There seemed to be a considerable
augmentation of forces on the beach,
but, at the same time, there seemed
to be less enthusiasm in the shoot-
ing. The brigade, war-wise, read
this as a very bad sign.

“Mawkey,” said the Lieutenant
when the clear period was thicken-
ing into a London special, “keep
your eye peeled upriver. They may
try to float troops down on us with
the ebb of this tide.” &

Other lookouts were posted and
the routine of the day settled down
to chance shooting and hot meals
and speculation. The tide had
ceased to make about eleven. The
Lieutenant went below, or at least
into the after cockpit, and played
solitaire with a greasy pack of cards.

Swinburne had his boat hauled
astern the admiral’s barge and came
aboard, and Carstair, crossing Swin-
burne’s craft, also came aboard.

They sat down and watched the
Lieutenant play, occasionally indi-
cating something they thought he
might miss in building on his aces.

“Lieutenant,” said Swinburne at
last, “we have every confidence in
you. Your feats of getting these
boats and the supplies for them, your
additions to our artillery all speak
for themselves. But we believe that
if we are to land we should do it on
the opposite bank, where there is no
force.”

“Every confidence?” smiled the
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Lieutenant, “Captain Swinburne, I
may miss a trick or two in solitaire,
but I never miss a trick in battle,
I at least hope I don’t. Let them
collect their forces and alarm the
countryside. This is one of those
rare moments when we can relax.
Our men have food and are happy.
We have good, dry beds. We have
just finished a most harrowing sea
voyage in cockleshells. Let us rest.”

“But to fight such a tremendous
force as will collect—" began Car-
stair,

“We are good soldiers,” said the
Lieutenant. “I haven’t heard you
howl about odds yet, Carstair.”

Swinburne and Carstair were un-
comfortable. They took their leave
and returned to their boats.

Asour two thirty, Mawkey set up
a clamor, pointing excitedly up-
stream. The Lieutenant came up
and peered through the thickness.
Presently he could make out the
hulls of boats drifting down upon
them.

“Gian!” cried the Lieutenant
through cupped hands. “Mortars
on those vessels and don’t miss!”

Gian’s men were already standing
to their guns on the various gun-
boats. Gian barked the range and
elevation and fuse set. Artillery-
men dropped their bombs into the
muzzles of the mortars.

The drifting vessels were almost
upon them. A furious fire lashed
out from both sides and the fog was
ripped by machine-gun_ slugs and
grenades.

The mortar fire was deadly, burst-
ing three or four feet off the packed
decks of the attacking vessels and
clearing the crews away from the
small-bore rapid-fires before a
brigade boat was even hulled.

Crouched behind their barricades,
brigade grenadiers looped accurate
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incendiary grenades into the drift-
ing craft when they were scarcely
more than visible. Flame geysered
among the ranks of the attackers.
The fog was blasted again and again
by the mortars. Shrapnel and solid
shot finished their task. Less than
twenty shore troops boarded and
these were immediately killed.
Against such experienced veterans
they indeed had but little chance.

Men struggled in the water, car-
ried past the flotilla by the tide and
so out to sea. :

The battle had lasted four minutes
by the barge chronometer. The only
survivors of the attacking party
were the eight who were hauled up
for questioning and those few who
had managed to swim ashore. Brig-
ade casualties amounted to three
killed and seven wounded.

The Lieutenant took a prisoner
below for questioning, and the man’s
nerves were so badly unstrung that
he answered readily, if disconnect-
edly. ]
“What kind of government, if
any, do you have?” said the Lieu-
tenant. -

“The B. C. P.,” replied the soldier.

“How long have these Com-
munists been in power?”

“A year, two years, three years—
You’ll kill me when this is done?”

“Not if you answer properly.
Who is the leader?”

“Comrade Hogarthy. But there
are many other leaders. They quar-
rel. But Comrade Hogarthy has the
greatest power. Almost all the coun-
try is in his control—or the army,
I mean.”

“How many men in your army?”

“Six thousand.”

“And your headquarters?”

“The Tower of Freedom.”

“What’s that?”

“It was the Tower of London.
Most of it is still standing.”
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“How much artillery do you
have?” !
“I . .. Idont know. Some in

the Tower of Freedom, I think.
Some three-inch. Hogarthy took
what big guns were left and had
them destroyed, except for those he
kept. There isn’t much ammuni-
tion.”

“Can you swim?”

“Sir? I mean, yes.”

“Then swim ashore with the mes-
sage that if Hogarthy will surrender
unconditionally to me I won’t at-
tack his army there on shore. Re-
peat that.”

The soldier repeated it.

- “Now swim,” said the Lieutenant.

The soldier, not believing he was
still alive, hauled off his erude shoes
and ill-fitting jacket with its red tabs
and dived over the side to presently
vanish in the fog.

“Mawkey.”

“Yessir.”

“That calls for a drink.”

“Yessir.”

And the Lieutenant, smiling hap-
pily, leaned back upon the admiral’s
cushions and shuffled his cards.

\

VII.

SnortLy before dawn, Weasel and
Bulger pulled their dripping selves
over the gunwale of the admiral’s
barge and sent word of their arrival
to the Lieutenant. He was seated
in the stern cockpit with a map of
the Thames spread out upon his
knees, checking over river obstruc-
tions with an English fisherman.

The Lieutenant looked up and
raised the candle a trifle. He sent
the fisherman away and scanned the
pair amusedly. “I never thought,”
he said, “that T would live to see the
day when Bulger bathed, but now I
can die content.”

Bulger, with brown river water



FINAL BLACKOUT

forming a pool about his feet as it
cascaded over his protruding stom-
ach and dropped, grinned happily to
be noticed so. He hefted a bag made
out of a rubber poncho.

“We thought maybe the Lieuten-
ant would want to know what the
shore over there looked like,” said
Weasel, “but this pelican wouldn’t
be content unless he brought back
half their rations.”

“I wondered whether you could
stand the temptation,” said the Lieu-
tenant. “I sent Hanley ashore
about two hours ago to reconnoiter,
but he hasn’t returned.”

“Then we’ll be first with the
news,” said Weasel. “Sir, they got
about four thousand men over there
now and they've brought up six
small field pieces, maybe six-pound-
ers, and they've made a barricade
out of one of them destroyers when
the tide was low last night. They’re
gettin’ ready for a party and we're
the guests of honor.”

“Any estimate of their ammuni-
tion?”

“Sure;” said Bulger.
any limit.”

“What?”

“It’s this way,” said Weasel.
“Y’see, they evidently run out of
shells and so they got the breeches
of these guns sealed. They load
them from the muzzle with a ram-
mer, usin’ plenty of black powder
and some fuzzy-lookin’ stuff for
wadding. Then they put chunks of
this and that in the guns and they
got artillery. I figure maybe they
got bigger stuff up the river that
they use the same way. Remember
them guns that used to be park or-
naments? Them that didn’t have no
breech you could open? Well, I fig-
ure maybe they’re usina those the

“There ain’t

same way. Damnedest way to use

a gun I ever heard of.”
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“Muzzle-loaders,” said the Lieu-
tenant thoughtfully. “Weasel, I'm
afraid we've got some work cut out
here. Look.” He took a pencil and
drew a picture of an old demi-can-
non, remembered from military his-
tory. “This is the touchhole. They
put a length of fuse in it and light
it and it goes through and touches
off the powder. Then they stop the
vent when the gun goes off. They’ve
probably bored holes in their modern
artlllery so that thev can touch it
off in this fashion.”

“But why do they do that?” com-
plained Bulger.

“Because the rifling in those guns
must be worn out and because it
takes lots of machinery to make
shells. And they’re using black
powder because any cadet could
make it out of the materials at hand.
This is very serious. Those things
could blow us out of the water.”

“They must have had an awful
time getting that stuff across the
‘marshes there,” said Weasel. “The
dike is gone in lots of places and it’s
just like a sea in there.”

“Well, look,” said the Lieutenant.
“The way you put a cannon like this
out of commission is to drive a spike
into the touchhole.”

“Yeah?” said Weasel, excitedly.
“Hell, sir, we can do that before it
gets light. Come on, Bulger—"

“Slowly,” said the Lieutenant.
“We aren’t going to do anything like
that for yet a while. Let them have
their guns. What kind of troops are
there ashore?”

“Pretty awful,” said Bulger. “But
at eight to one they can afford to
be. They evidently hauled every
farmer around here down and put a
rifle in his hands.”

“Then these aren’t Hogarthy’s
regulars from London,” said the
Lieutenant.
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The machine gun on the lieutenant’s boat coughed a few times. The
three officers on the mist-shrouded sand-pit jerked and slumped.

“They don’t look like any regulars
I ever saw,” said Weasel.

“Well—we’ll just have to wait,”
said the Lieutenant.

“Huh?” said Bulger. “You mean
youre too proud to fight this rab-
ble? Why, we could knock them
kicking if we make a night attack.
But if we wait for them regulars, if
they exist—"

“Thank you, Bulger.”

“Aw, 1 didn’t mean nothin’, sir.

You know your business and if you
say fly to the moon, we'll fly to the
moon, sir. You know that.”

“The greater the force,” said the
Lieutenant, “the greater the odds,
the greater the victory.” He smiled
at them. “Now get back to your
boats.”

Bulger opened the pack and laid
some buns on the Lieutenant’s table,
along with some slices of ham. Hur-
riedly, then, they got out.
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Tre LiruteNanT stepped to the
deck and watched them over. Tt
was plain to him that the tide was
flooding, the way they struggled to
breast it. He eyed his fleet, but all
he could see were the vessels of Swin-
burne and Carstair, the first rather
plainly, the second very dim. What
fog this autumn brought!

“Pollard,” he said.

Pollard came tumbling up from
the forward cockpit. “Sir?”

“Pass the order that the flotilla is
to movetwo miles up the river and
anchor there. No noise. Just drift
with the tide and steer with sweeps.”

.Hanley came up over the barri-
cade along the gunwale like some
monster out of the deep. He was
very excited. “Sir, they’ve got—"

“Guns,” said the Lieutenant. “Six
of them. Give me your report later,
but right now slip below and get
ey s

Hanley blinked and then glanced
distrustfully ashore. But nothing
could be seen but fog. Mystified,
he slid into the forward cockpit.

Quietly the flotilla got under way,
carried by the flooding tide. As
quietly they anchored two miles up-
stream. And when the morning
clear period came and the shore gun-
ners were about to blow a fleet to
splinters, the fleet was no longer
there. Officers fumed and raved
until a runner came sprinting up
with the information that the flotilla
was anchored dgain two miles up-
river, Instantly order was regained.
Men unblocked the field pieces and
loaded baggage upon their backs and
slogged west. They met no opposi-
tion from the fleet and they sup-
posed it to be low on ammunition.
That it had stopped was almost cer-
tain proof that it had chosen an-
other place for the battle.

The camp had been only partly
moved when another maneuver oc-
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curred to worry them. Four vessels
detached themselves from the fleet
and sailed away, evidently headed
across the river. The fog had closed
before the field pieces could be
brought into action. But they had
been set up and now, without warn-
ing, shells began to thunder out from
the flotilla and tear into the bat-
teries, even though the latter were
wholly invisible.

Gian stayed behind while the fleet
poled itself two more miles upstream,
and then:Gian, tired of firing at tar-
gets he could only hope he was hit-
ting, also had his gunboats moved,.
bringing up the rear against the set
of the water.

About one the sound of firing was
heard far across the stream. In-
stantly the camp was again in tur-
moil. Word was swiftly sent to head
off any troops which might be on
their way down and redirect them
over the river to cover the opposite
bank.

But, about two, the firing ceased.
The four vessels which had been de-
tached for water came back to re-
port a successful landing which had
been wholly unresisted, but that their
scouts, about three thirty, had heard
boats crossing upstream and had
supposed that troops were being
landed ‘on the other bank. The
Lieutenant ordered the water to be
distributed, a fifty-gallon drum to
each three vessels, and sat down to
calmly enjoy a cup of tea.

Not until the following predawn
did he have another report on the
shore troops. Weasel, strictly or-
dered not to touch the shore artillery
if any of it had survived Gian’s bom-
bardment, brought the news that an-
other complete army had arrived,
bringing with it even more field
pieces. There were now, he said,
about eight thousand men swarming
on both banks.
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The Lieutenant gave his orders.
There was a little wind, nominally
from the northeast but turned east
by the river channel. It was just
enough to carry the fog of marshes
continually up to London. The
flotilla made no effort, today, to be
quiet. Booms creaked and canvas
slatted and sweeps groaned. In the
foggy dark, they offered no targets,
though the shore troops began to
light up the world before the sun
with a wild fanfare of shooting.
They had gotten their batteries
moved again and now the air
shriecked as slugs and rocks and
pieces of pipe sought blindly for a
mark. A mosquito boat was hit and
sunk without casualty beyond its
ammunition and food, for the crew
grabbed hard to the next boat in
Jine. A sailor lucklessly stopped a
chunk of boiler plate which cut him
half in two.

The fire was not returned. Al-
ready the flotilla was drawing away
into the channel and driving west
toward Woolwich at an average
speed of four knots over the ground.

Leadsmen chanted loudly. Sol-
diers talked from boat to boat. And
occasionally the Lieutenant passed
the word to various craft to fire a
few shots in the direction of either
bank. It was a very noisy passage.

When the clear period came they
found they had overshot Woolwich.
Not that there was much of value
there, for the arsenal, in blowing up
some fifteen years before, had taken
half the town with it. Shooters Hill
was far behind. But there was evi-
dence of a battery on the docks with
new works, and the Lieutenant had
Gian throw a few mortars back at it
for luck.

The wind strengthened, which was
fortunate, for the tide was nearly
at flood, and the fleet jibed around
the great horseshoe bend, passing
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hard by the Isle of Dogs. Naviga-
tion was difficult here, for the Green-
wich Hospital had been blown down
so thoroughly that great chunks of
masonry had aided in the building
of shallow bars.

Two shore batteries, constructed
amid the ruins of the West India
Docks to one side and the Surrey
Commercial Docks on the other.
But, having seen them from afar,
Gian silenced them before the flo-
tilla was in range of the shore guns,
and all that was received in passing
came from rifles.

From here to Greenwich the go-
ing was swift despite the turned tide,
for the wind was on the quarter and
the flotilla sped along at six knots
over the water.

Tae rvoc had dropped heavily
again when they turned at Green-
wich to go in a northernly direction

‘toward London. The wind had also

dropped and the haul up was slow
so that it was very late when they
at last dropped anchor in the Lime-
house Pool.

They did not announce their an-
chorage with any sound whatever,
but quietly went about supper, won-
dering what the Lieutenant would
do next. It was, however, rather
plain that he meant to make an at-
tack upon the Tower either tonight
or at dawn.

At nine that night, the Lieuten-
ant detached the First Regiment’s
Second Company under Swinburne’s
direction and sent them in five ves-
sels to land in the Causeway. They
had orders to construct a barricade
in a likely place, to march west and
make contact with the Tower and
then retreat full speed to the barri-
cade where Carstone would cover
their embarking, after which they,
in the boats, were to cover Carstone’s
departure.



FINAL BLACKOUT

The Lieutenant sat in the after
cockpit and played solitaire. From
time to time he lifted his head and
listened, but as yet no firing had
begun. He knew that Limehouse
was a mass of rubble, having burned
eighteen years ago, nine years ago
and seven years ago, after each re-
building. After the third time, it
had been abandoned. The going
would not be good and he did not
expect the regiment back before one
or two in the morning. He dozed
through his games and waited.

Sharp firing suddenly broke out
upriver. Knowing that it would be
wholly impossible to see anything in
this fog and dark, the Lieutenant
dealt himself another hand. The fir-
ing slackened, picked up and then
settled down to an even exchange.
A boat grated against the admiral’s
barge.

Mawkey thrust his head into the
cockpit. “Weasel is here to see you,
sie”?

“Bring him down.”

Weasel was very well spent. Up
on deck two or three of his soldiers
could be heard examining their blis-
ters in low tones.

“Where have you been?”

“You know what you said, sir,
about them cannon?”

S Xes.?

“Well, you told me I could scout
the shore if T wanted.”

“y" ?‘,

“I hope you won’t get sore, sir,
but T come on a battery of them
things and we spiked them.”

“Where?”

“Just about at the place where
Big Ben used to be, sir.”

“You've been all the way up
there?”

“Yessu’ and it was an awful hard
row.’

“What’s London look like?”

“It’s all inside the Old Roman
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Wall, sir, just like T seen it last.
They built it up quite a bit in there.
Must be thirty or forty thousand
people in the place, mostly living on
top of the ground now.’

“Carry on, Weasel.”

The Lieutenant started to deal an-
other hand when Hanley was ush-
ered down. His hands were also
raw from pulling at sweeps, for he
had been dropped off with another
soldier and a fisherman at Green-
wich and the row had been long.

“I come to report, sir.”

“Anything downriver now?”

“They must have sent a bunch of
boats and soldiers down to catch us
because I passed them downriver
about three hours ago. Missed us
in the dark, I guess. I had an aw-
ful time finding you, even with those
orders you gave the fisherman.”

“What else?”

“About five hundred men were
heading east through Greenwich. I
made contact with them. It was
easy to do because they’ve been
scraped up and hardly knew each
other. I also seen that main body’s
vanguard. They were all splattered
with mud and lather and about wore
out, but they was heading up to
London and I guess the main body
is right behind them, following the
river. They’ll be up here by to-
morrow morning, guns and all.”

“Very good, Hanley. Carry on.”

The Lieutenant thoughtfully shuf-
fled his deck. Time was dragging
and he leaned back to catch forty
winks, knowing he would awake as
soon as the tone of the firing changed.

He did. Carstone’s machine guns
started up about twelve thirty and
continued for fifteen minutes in
short, careful bursts. Then, one by
one, the guns stopped, the shooting
taken up by rifles. After a little the
rifles faded out and the night was
quiet.
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Toe LIEUTENANT came on deck
and ordered Pollard: to call out to
the returning boats, giving them an
accurate bearing.

Presently Swinburne, with his
empty sleeve ripped, his face dark
with powder and dirt, and his one
eye blazing with battle, came aboard.

“We brought them all the way
back to Limehouse, Lieutenant. And
we left them jumping up and down
and swearing purple.”

“Casualties?”

“We suffered three dead and nine
wounded, two of them seriously.
All officers returned safely.” He
took the glass Mawkey was hand-
ing him and drained it thankfully.
“We must have cut them up prety
badly, though there was nothing to
shoot at but rifle fire and we used
pneumatics as much as we could.
Whatever it was for, it came off very
well.”

“Very good, Swinburne. You'd
better get back to your boat and see
to it. Pollard, check the redistribu-
tion of the troops and stand by to
weigh anchor in fifteen minutes.”

“Yessir.”

“We're bound upriver,” he said
to Swinburne.

“Then you’re not going to attack
the Tower?” said Swinburne.
“They’ve built it up again, but I
think we could do it. If we’'d thrown
the Second Regiment west of that
place, we could have had 1t tonight
when we sucked the garrison out.”

“Carry on, Swinburne. Orders,
Pollard.”

The Lieutenant went below and
turned in, instantly asleep.

VIII.

Arr taar N1guT the flotilla eased
slowly upriver. The fore part was
spent in locating and skirting the
remains of fallen bridges and sunken
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vessels, with no slightest glimpse of
the shore or sky to aid them. A gun-
boat went so solidly aground that it
had to be unloaded, its mortar trans-
ferred and the craft fired. Behind
them the blaze was but a dull glow
which turned the pea soup faintly
red. Firing was heard in that direc-
tion, interspersed by the occasional
thunder of a larger gun. But evi-
dently the river in general and not
the flotilla was the target, for noth-
ing came near.

With the morning came a heavy,
cold rain which somewhat dispelled
the haze for all its wetness, and the
brigade found itself far upriver from
London, in fact approaching the
half-tide lock just below Richmond.

Soldiers swathed in their rain-
proofs looked questioningly at the
barrier. The tide was later here and
it was just passing into the second
half of the flood. Along the foot-
bridge of the lock, which was in re-
pair, a small force was gathering,
evidently the - garrison of some
nearby fortress. Others were drag-
ging two field pieces down the slope
from the terrace, but these, as yet,
were far off.

When the flotilla came to within
two hundred yards of the lock, bbth
sides opened fire. But orders went
swiftly back and the last six boats,
under the command of Tou-tou,
eased in to the shore and unloaded.
Gian was impatient, but he knew
his fire would damage the lock.

Tou-tou wasted no time in his at-
tack. He curved far out through the
heavy brush and drew up his line.
The garrison immediately drew up
there, only to be raked from the
flank by a merciless fire from Car-
stone and two mortar shots from
Gian.  Tou-tou swept up and
through and, tossing bodies away
from the runway, opened the lock
and guarded the flotilla through.
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Sergeant Chipper took twenty men
and lanced up the slope to capture
the field pieces, which he destroyed.

Once through, the flotilla paused,
anchoring in midstream, until Tou-
tou, under orders, mined and de-
stroyed the lock. And even then
they did not go on, but lay at lazy
anchor, watching downstream.

About four the vanguard of the
shore forces put in an appearance
about half a mile downriver, word
of which was hastily brought to the
fleet. But the Lieutenant was in
no hurry. He waited until the van-
guard was within shelling range and
then had Gian drop two mortars into
them. The vanguard hastily drew
back. In half an hour the main
body was seen, skirting Terrace Hill
as though to cut off the flotilla from
the upriver side. Two more mortars
were dropped by way of promise and
the flotilla, taking advantage of the
very strong wind which had sprung
up with the thickening of the rain,
upped sail and continued west, past
Richmond, and around the S bend
which led to Kingston.

The wind slacked down with the
rain, and clouds began to scurry,
belly to earth. The low-pressure
area was somewhere in their vicinity
and the wind they got now was very
uncertain, constantly shifting. Visi-
bility thickened as the day faded.
The rain stopped entirely at dark
and it seemed to the shore forces
that the stage was set for an ideal
battle in their favor. They sent
patrols up with the dusk and these
met a very strong fire. The shore
troops then got their artillery into
position in the woods and scurried
about, gaining the ire of every farmer
in the surrounding countryside for
their destruction of fences for bar-
ricades.

At seven o’clock the shore bat-
teries opened up into the black and
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churned the river expanse before
Twickenham where the fleet had an-
chored. They were very thorough
about it, supplementing the guns
with machine-gun fire. A force,
meanwhile, scoured the banks for a
mile both ways,"getting everything
that would float and then manning
barges and lighters and rowboats
with all the weight they would take.

They were certain now that the
fleet was short on ammunition for
no fire answered them and they knew
that a force without many bullets
will wait until the last possible mo-
ment.

Valiantly they launched their at-
tack upon the inky river. Twice or
thrice they fired on their own boats.
They drifted with the current for a
little way and then combed back.
They set up excited, angry yells.

The flotilla was gone!

It had not passed Teddington
pound lock.

It had not made the shore.

They abandoned their leaky ves-
sels in favor of firmer land and
hastily began to rake the country-
side and shores for any sign of the
Fourth Brigade.

They found none.

Wira sweeps and sails and cur-
rent, but all in the heaviest of si-
lence, the flotilla sped through the
night, downstream to London. Past
hamlet and bar, point and ruined
castle they swept on their way.

And by four of the following morn-
ing, having negotiated wrecked
bridges and derelicts and spits, they
dropped quiet anchors just off the
Tower but all the way across the
pool. They were not lazy now, but
keyed to high pitch for the coming
action. ;

The gunboats were disposed above
and below the fortress, out of range
of the land batteries but within
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range for their own guns. Some
forty boatloads, then, hastily check-
ing their equipment for the last time
and memorizing their duties, warped
in to the shore and effected a swift
but silent landing amid the débris
of buildings and wharves.

The Lieutenant, muffled in his
cloak and helmet, crouched in the
cover of a pile of stone and waited.
Three quarters of his forces, or three
hundred and sixty men, were silent
in the rubble-strewn dark about him.

It lacked about an hour of dawn
and, with the usual consistency of
London weather, a few stars were
trying to shine in the murk. It
would be a reasonably clear day.

Presently, to the east of the
Tower, firing began. Swinburne had
engaged the garrison as he had once
before. And it was a startled gar-
rison which tumbled from their
bunks to snatch rifles and form in-
side the newly made east entrance.
A sortie was made, driving the at-
tacker back. And the raiding party
seemed to be just as afraid to come
to terms this time as it had the last.

The battle drew slowly away to
the eastward, toward Limehouse.
Reinforcements went out to settle
the business once and for all. And
when the garrison’s sortie was nearly
a mile from the Tower, its officers
were dismayed to hear artillery upon
the river which, by its sound, was
certainly not their own but good

ns. .

The Lieutenant erouched low. He
could make out his gunboats now
and he knew that Gian had the
range. Solid shot was blasting away

_at the Middle Tower, the outermost
rampart. The gate crumpled and,
as though Gian had counted its bolts
and measured its thickness with ex-
actness, he wasted not one shot too
many upon it. He transferred his
fire to the Byward Tower, firing so
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as to blast any gate which might be
there. Then he shifted two mortars
and dropped a savage spray of
shrapnel into the Outer Ward.

Without waiting for Gian to fin-
ish the job, the Lieutenant leaped
up and waved his troops forward.
They rushed through the Middle
Tower and across the damaged
bridge. The gate of the Byward
Tower needed a grenade to finish
the bursting of its lock and then they
were in the Outer Ward. Gian had
already begun to drop shells into
the Inner Ward, having shelled the
gate east of the Wakefield Tower
until it could be breached. A few
shots were fired down from the
Bloody Tower as the troops rushed
by, but as the defenders had to lean
out to aim, they were dropped be-
fore they had gotten more than two
men.

The Lieutenant scrambled over
the rubble of the gate and leaped
down into the Inner Ward. The
mortars had cleared away here, and
now all that was left was the White
Tower.

Just as bombs had failed to de-
stroy it, Gian’s artillery could make
but little dent upon this ancient
Norman keep, for its walls were
fifteen feet thick. But there were
doors and windows on those walls
and now grenadiers came up with
their bags of grenades, exploding one
after another against the door. It
gave ever so little under the on-
slaught.

Soldiers were firing down from the
tower now that Gian had stopped
shelling. Snipers in the Fourth be-
gan to take their toll of the remain-
ing defenders.

Tae LiguTeNnanT saw that they
were balked. He ordered the snipers
to cover the slots and the bulk of
his troops to withdraw to the Outer
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Keep. Then, gathering up a heavy
bag of grenades, he rushed to the
door, pulled the pin of one and
chucked the whole into a slight break
near the bottom. He swept around
the side of the wall and pressed him-
self against it.

In a moment the grim old court-
yard was torn with the thunder of
this concerted explosion. The bri-
gade yelled and dashed forward
across the pavement.

They were within the keep and
dashing toward the upper floors
when a machine gun met them from
a landing. Half a squad dropped.
Grenadiers came to the fore and
succeeded in pitching up a grenade
to silence the gun.

Up swarmed the assault party.
Each landing found a few defenders,
but these, too, were vanquished.

In twenty-three minutes of at-
tack, according to Gian’s chro-
nometer, the Tower of London had
passed into the hands of the raiders.
.~ But there was no Hogarthy. A
shivering staff informed the Lieuten-
ant that Hogarthy had gone with
the main garrison, up the river in
pursuit of the elusive gunboats.

But the Lieutenant was not dis-
appointed. He liked it that way.
And when he had had a breather and
a glass of ale from Hogarthy’s spe-
cial stock, sitting the while in Ho-
garthy’s chair of office in the frown-
ing old room, he began to issue his
commands again.

Swinburne had stopped running
when the firing had begun from the
river and had let the garrison run
into a gantlet of fire which brought
them to swift surrender. And, hav-
ing worked so hard to take them,
he was astonished indeed when the
Lieutenant ordered him to take them
outside the walls, to place but three
men over them and thereby let them
escape.
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It was done. And the soldiers fled
west toward Hogarthy’s forces.

Meantime the boats were un-
loaded and the Fourth Brigade as-
signed to barracks in the old tow-
ers. They were fed and allowed
to rest, except for those under Wea-
sel, who had gone out to contact
Hogarth’s vanguard a mile or two
from town, when Hogarthy ap-
peared.

The Lieutenant drank another
glass of Hogarthy’s special ale and
broke out his pack of cards.

Wuar mappeNeEp to Hogarthy is
history. How he floundered east-
ward through the mud, in haste to
contact the invaders before they
could repair the gates and walls and
so entrench themselves. How he
camped at dusk some three miles
from Tower Hill, well aware that his
troops, fagged out from days of
stumbling along the river bank,
must have rest.

The sortie which sucked Hogarthy
out of that camp before he could
even get his troops fed was led by
Carstair, who battled back through
the dusk to Tower Hill with every
evidence of panicked flight.

The place where the battle was
fought was well chosen by the Lieu-
tenant, for it was flanked all around,
at that time, with the wreckage of
great buildings while the center was
reasonably clear. It was into’ this
that Gian dropped a murderous mor-
tar fire and across this that Carstone
swept his guns. Those facts in them-
selves would have accounted for
Hogarthy’s defeat.

But the main cause was weariness.
Hogarthy’s rabble had been whipped
by their own Father Thames, and
when they came to battle they were
so exhausted that they cared not
whether they stayed, or died, or fled.
When the Lieutenant closed upon
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them from the west, from the very
direction to which so many tried to
flee, all fight was knocked out by
the mere sight of a solid barrier of
rifle fire.

Hogarthy was dug out of a swamp
two days later and dragged into the
Tower by an exuberant Bulger.

The town, however, had already
paid its homage to the Lieutenant
and the countryside all about was
anxiously sending food to make
peace with this fox of a conqueror.

“I've got Hogarthy below,” said
the excited Bulger. ‘““All the people
we met said it was him!” ;

“Good,” said the Lieutenant,
glancing up from a pile of docu-
ments. “‘Shoot him.”

“Yessir,” replied Bulger, speeding
away.

IX. .

For two vears the soldier gov-
ernment ran smoothly, holding sway
over England and Wales. = A steady,
calculating hand dealt adequately
with the redistribution ‘of the land
and rehabilitation of the towns, for
what war had failed to do, the Com-
munists had done by way of wreck-
ing any semblance of social system.

There were seven hundred and
fifty thousand people within the
Lieutenant’s boundaries and, if fully
half of these were under twenty, the
restoration of central power was only
made the easier by making old forms
not only obsolete but also unknown.

The government took its taxes in
tenths of production. and upon the
basis of stores held against emer-
gency was able to issue a scrip
which was valued as being backed
by food. Government police were
maintained by their posts and any
political abuses were quickly stopped
because they could quickly be re-
ported. : A

Most of the work was directed at
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~the land, very little of it toward the

manufacturing beyond the clearing
out of certain sites to improve the
appearance of the country. Youth
was avid in its studies and though

most of the libraries had been
“ burned by bombs and Commies,

there was still enough printed data
to supply the working background
of a very elementary kind of civili-
zation.

The first great problem which
jolted the Lieutenant was the amaz-
ing intricacy of industry. At first
there was some talk of opening a
clothing factory, but this led to the
necessity of repairing a foundry,
which meant that a smelter had to
be run, which finally ended, not in
the field with flax, but in the mines
with iron and coal. It was given up.
A few handicrafters had been able
to set up some hand looms which
were fairly efficient, even though
built out of bedsteads and rifles and
tractor parts. Three districts swiftly
came to be employed for clothing
and blankets, and as the govern-
ment took its tenth and, in turn,
made it possible for the weavers and
tailors to eat and keep warm, every-
one was happy.

Of building stone there was no
lack. But the forests, destroyed far
back by incendiary bombs along
with the cities, furnished nothing but
scrub saplings. And so youth be-
came clever with stone.

A treaty was early concluded with
the man who styled himself King of
Scotland, for animals were to be had
there but gunpowder and coal were
not. Hence, a rather interesting
trade was begun by sea.

The Thames” influence was agamn
felt upon England. Boats, of sorts,
were to be had in abundance and
there, rigged out of old books on sail
and only ballasted by their ruined,
starved engines, began to creep up
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and down that waterway and even
out and up the coast.

The happiness of a country is di-
rectly dependent upon the business
of that country. And here everyone
had seven times more projects to
accomplish that he could ever hope
to complete in his lifetime, and there
was the grand goal of making a de-
stroyed country live again. Every-
one, therefore, was happy. And
there was no worry whatever about
politics.

“Hurry up, Weasel—there

¥
are two more of these
damn guns to spike—"

AST—9

The Lieutenant sat in audience for
four hours each day, his fatigue cap
on the back of his héad, his elbows
on his battered desk and his chin
cupped attentively in his hands. He
seemed oblivious of the fact that he
was against a background used by
half the kings of England. He
would listen to a young farmer’s
rambling account of how things were
going up in Norfolk without any in-
dication of the fact that agriculture
bored him to the point of fainting.
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And he would sift out the problems
and solve them without much effort,
and the farmer would go away happy
and content that the government, for
once, was in the hands of the grand-
est fellow alive.

To the Lieutenant would come a
woman who claimed she had been
hardly used by the sergeant-major
court of her district, in that the ser-
geant major would not compel her
husband to take her best friend also
to wife despite the fact that there
was too much work for just one and
that her friend was not needed in her
present home. 'The Lieutenant
would listen to the husband’s pro-
test that he doubted he could han-
dle two women when he could barely
manage one’s uncertainties. And
the Lieutenant, smiling, might say,
like as not: “Snyder, I regret to say
the deed is done. You have just
been married to a second wife.
Make a note of that, Mawkey.”
And Mawkey would grin and write
it all in a book, and the farmer, now
that the thing was done, determined
to be cheerful about it if the Lieu-
tenant thought it was right.

Only two things found the Lieu-
tenant swift and savage in his ac-
tion. The reiteration by some per-
son that the B. C. P. had assigned
him such and such or had decreed
thus and so. Having discovered that
the B. C. P., like all such govern-
ments, had manhandled affairs for
the benefit of a few yes-men, the
population was usually reduced by
one before the hour was out. The
other was discourtesy to a soldier
who had served on the Continent.

In TaE early part of his first win-
ter; the Lieutenant had sent Bulger
and Weasel with a small command
across the channel with written in-
vitations to all field officers to re-
turn speedily with their commands.

Bulgar and Weasel had spent three
months on the task, traveling at
lightning speed and shortening their
work by making every command
contacted a party to the message’s
circulation. By the following spring
most of the B. E. F. had come back.
A few, of course, had founded their
own spheres in Europe and would
not give them up, but these were
very rare, for almost all the officers
and men wished to return home and
hailed the Lieutenant as a savior
for having accomplished the feat.

Bringing many additional nation-
alities with them, the B. E. F. re-
turned. From Archangel, Syria,
Spain, Poland, Estonia and Turkey,
all summer the detachments con-
tinued to arrive. They numbered,
in all, nearly seven thousand men
and one hundred and ninety-four
officers.

The process of elimination which
had gone on for nearly thirty years
had been very harsh but very thor-
ough. No man without knowledge
of men had lived. No officer unfit
to command had continued to com-
mand. Death had been the ultimate
reward for foolishness in any direc-
tion. Thus they were an iron crew,
those officers, able to gauge any
situation by its true values and with
neither attention nor patience for
any slightest attempts to swerve
from the issue. The troops alone
might have been said to have suf-
fered by the exodus from Europe.
For they were not overly clever at
construction, schooled only in de-
struction, and though nearly all
of them were assimilated by the Na-
tional Police, saving those few kept
about the officers as guards of honor,
the men were very morose for a while
at the prospect of inaction.

Soon, however, the spirit of con-
struction came to them and they
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saw what had to be done and helped
do it. In view of what the Lieuten-
ant had done at G. H. Q. and to the
B. C. P., thus avenging all of them,
they were anxious to please him, the
more so when they came to know
him.  Ruthlessly they suppressed
the brigandism which had arisen in
the back countries. Zealously they
expedited commerce. And, which
was a strange paradox, they were
utterly merciless with thieves.

The officers were given great
grants of land for themselves and
wide districts to administer—and for
this there were few enough of them.
They did not abuse their rights and
powers because there was no rea-
son. Not ten followers could have
been found in all the land for a proj-
ect which involved removing the
Lieutenant. Hence, an aristocracy
was founded on the basis of military
caste.

The agricultural problems which
arose from the infestation of the land
with insects had solved itself. Cer-
tain plants, like the few remaining
people, were impervious to the in-
sects and only these were planted.
This had been started three or four
years before the Lieutenant had
come and by now it was arriving at
a goal of extinction of plant pests.

Thus, there was plenty of food
and warmth and work for all, and
the country settled down into cheer-
ful activity, forgetting its wounds
and its hates. For who, with a full
body, can talk earnestly of revolt
and sedition? Hogarthy’s corpse
had been borne on the tide to the
sea. The Continent was licking its
wounds and wanted only to be left
alone. The King of Scotland was
quick to send gifts when Hanley had
taken the surviving soldier Scots
home with their tales of the Lieu-
tenant,

For Two vEARrs affairs progressed
in even tenor and then, one day, a
boat was reported off Sheerness by
the government at Blinker Towers.

The Lieutenant was in audience
was a major from up Hereford way
and was so deeply engrossed that he
did not immediately hear what
Weasel said. Weasel, at the risk of
being insistent, repeated it and
popped his heels together to demand
attention.

“Sir, there’s a boat. A motor ves-
sel. It come into the estuary about
twenty minutes ago off Sheerness
and dropped its hook.”

“Well?” said the Lieutenant.

“A boat, sir. A big one. Big as
these wrecks in the river and big-
ger. And it runs by engines just
like our tanks used to in the old
days.”

The Lieutenant dismissed the ma-
jor with a motion of his hand. “Any
report on its flag?”

“Yessir,” said Weasel, mollified
now that he had his officer’s atten-
tion. “It’s got horizontal bars, red
and white, according to the mes-
sage, and a field up in the corner

~with a bunch of white stars.”

looked at the
“I ‘can’t re-

The Lieutenant
window in thought.
member any such flag. And we've
no books on it, either. Weasel, run
down to the barracks and see if any
of the troops there know of it.”

“Yessir. You think it’s bad, sir?”

“How do I know? Be quick,”

The Lieutenant sat down at his
desk and stared unseeing at the
documents there which awaited his
signature. He had a chilly premoni-
tion like that time they had stormed
the fortresses outside Berlin, when
only himself and his colonel had
come back with less than five hun-
dred men out of six thousand. He
shivered. Strange it was to feel this

- way, to remember suddenly that a



134

man had nerves. He picked up his
pen and then laid i1t down. It
couldn’t be cold in here, not with
the mid-August sun beating down
outside.

Weasel came back. “Old Chipper
knows it, sir. He says he saw it once
on an American vessel in Bordeaux
just after the war began. He says
he was just a kid, but he said the
flag was so pretty he couldn’t help
remembering.”

“And what nation is it?”

“The Union States, sir. T never
heard of it myself.”

“Union States?” 'The Lieutenant
stood up and took another turn
around the room. “He means the
United States of America. T recall
studying the tactics of Robert E. Lee
at Rugby when he was fighting that
country. The United States of
America—" :

He sat down at his desk and dis-
missed Weasel and then, alone in
that frowning old throne room, he
tried to think clearly. It was a
strange thing not to be able to.
There was some sort of conflict in
his mind that he could not disen-
tangle. He reached for his solitaire
deck and dealt out a hand. But he
did not play it.

Every part of his being told him
that he had to act swiftly. But he
was a soldier and, as a soldier, he
primarily thought of repulsing an in-
vasion. And now, having become,
perforce, a statesman, he knew that
there was a chance that this ship
merely wanted to establish trade like
that he had with Scetland.

Because of his own victory on the
Thames, he knew well how weak it
was. He had caused several guns to
be laboriously repaired and a few
hundred heavy shells to be literally
carved out of metal dug up from old
bombardments. Nothing could come
up the Thames unless he passed the
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word. Why this spirit of war which
mounted so steadily in him?

Weasel came in. “Sir, another
message. I just picked it off the
Wapping relay tower. The vessel is
landing a small party at Sheerness in
a boat which is also driven by moter
and very swiftly. Fast as plane, the
message said, sir.”

“Keep me informed,” said the
Lieutenant. '

He sat where he was, not touch-
ing the food Mawkey brought at
tea time.

Weasel came down from the upper
battlement. He had a written mes-
sage this time, handed him by the
girl who was on duty there, for
Weasel could not write, even though
he could read the Gravesend Tower
before Wapping could get it down.

To the Lieutenant.

From Commanding Officer Sheerness Bat-
tery,

Via Blinker, helio.

U. S. S. New York anchored this after-
noon and landed captain of vessel and
twenty marines and three civilians. States
pacific intentions. Wishes permission of
interview with the Lieutenant.

He read the message through
twice. He could find no reason to
refuse such. a request, though he
knew that he should. But would it
do any harm to talk to them?

“Send word that permission is
granted,” said the Lieutenant.
“Wait. Send word to Swinburne,
wherever he is, that he’s needed here.
And wait again, Weasel. Have the
adjutant issue Order A.”

Weasel was startled, not to have
Order A issue, which was the man-
ning of all guns and garrisons, but
to hear a note of tired kindness in
the Lieutenant’s voice. Another
might not have detected it. But
Weasel, who had seen many officers
face defeat and death, recognized it
for what it was. He stayed for a
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little longer and then, unwillingly,
turned and went out.

Tae Lieutenant dealt another
hand of solitaire, but he did not play
it. Bugles began to blare about the
keep. ~Commands barked. He
wandered to the window and, half
sitting on the ledge, looked down at
the Inner Ward.

Troops were hurrying out, drag-
ging their equipment after them and
getting into it as they jolted each
other, straightening out their lines.
These were infantry scouts whose
positions lay about the base of
Tower Hill. “A company of snipers
was hurrying from their quarters in
the Bloody Tower to man the bat-
tlements of the outer wall, hands
full of bandoleers and spare rifles.
Gian was checking his men as they
leaped by him and up the steps to
their guns on the twelve towers of
the Inner Wall.

Mounted messengers were sad-
dling skittish Scot horses, holding
their orders in their teeth and swear-
ing as only couriers can swear. Bit
by bit these streamed out of the
Inner Ward and thundered through
the Byward Tower and across the
moat to be swallowed from sight by
the stone houses which circled the
base of the hill.

The scout company of the Fourth
Brigade, to which was intrusted the
defense of the piece de résistance,
the White Tower where the Lieu-
tenant had his quarters and offices
in company with the ghosts of Eng-
land’s monarchs, followed hard on
the heels of Carstair up the steps.

The hot August sun slanted its
rays upon the swirling cloaks and
helmets—brightened in - peace—of
officers who came up from the town
to be detailed by Carstair on special
duty.

The Lieutenant raised his eyes
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from the-gray walls and blue uni-
forms below and looked at the ban-
ner which floated lazily from its staft
upon the Byward Tower, over the
gate. Satiny white it was, with the
insignia of a lieutenant embroidered
upon it in gold. It had been pre-
sented to him by the people and, to
them, represented peace and se-
curity and justice. To him it repre-
sented the confidence reposed in him
by his people, not unlike that which
he had received from the Fourth
Brigade. No questions were asked
or had ever been asked by his sol-
diers or his people.

From his vantage point he could
see far down the Thames and he
looked in that direction now. The
river was spotted with traffic; ships
from his coasts, sailing up to Lon-
don, barges plying across the stream
or bringing produce down from the
upper reaches, small skiffs filled with
pleasure seekers. But these, as bu-
gles resounded at the batteries, were
now making for shore, leaving the
river a great yellow expanse, hot in
the sunlight.

Weasel came in. “Everything is
ready, sir. I took it for granted you
did not want to be bothered with
reports.”

“Thank you, Weasel.”

“Sir-’)

But whatever Weasel said was en-
gulfed in a roar of sound. The Lieu-
tenant instinctively moved back
from the window and Weasel threw
himself down flat on the pave. But
no following scream resulted, no ma-
chine guns chattered and, in a mo-

~ment, Weasel picked himself up.

His gesture was so thoroughly a part
of training ingrained by the years
that he did not even remark upon
it. - Curiously he advanced to the
window beside the Lieutenant.
Mawkey hurled himself into the
room and stood there, big-eyed and
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hunched up.
over!”

The snarl resounded again and
Mawkey pushed himself flat against
the wall and tensed. The ship took
two turns above London and then
vanished so swiftly to the east that
it appeared to have shrunken sud-
denly to nothing.

“Reconnaissance,” said Weasel. “I
haven’t seen one of those for five
years anyway!”

Carstair came in from above. “Sir,
Gian signal me to ask if you want
to s},l,oot the next time it comes
over.

“With what?” said the Lieutenant.

Carstair stood a little straighter.
“Yes, that’s so. I've never seen
anything so fast. All motors and
guns and bombs.”

The Lieutenant did not turn from
the window. ‘“‘Pass the word if any-
one wants to leave this fortress, he
has my permission.”

“TI can’t answer that now,” said
Carstair. “When we leave it will
be over the wall into the river—
dead.”

The Lieutenant did not speak.

“A plane - just went

CarstAlR beckoned and Weasel
and Mawkey slid out, closing the
doors behind them. The Lieutenant
hardly knew they were gone. Sud-
denly he turned around and marched
to his desk: He picked up his cards
and then hurled them to the floor.
He went back to the window.

In a few minutes he saw the sun
glance off metal far downriver. And
even as he looked the boat grew in
size, It hurled back very little spray,
but it scudded upstream like some
possessed water bug. It went into
reverse and shot sideways to the
Queen’s Steps at the Tower wharf
and out of it leaped a guard of ma-
rines, resplendent in blue.

The Lieutenant could not see what
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passed, but, in a moment, Carstair
came in. “Sir, they are armed, each
man with a sort of miniature ma-
chine gun. Your orders?”

“Is Swinburne here?”

“He came a moment ago.”

“Send him up. And let them
come in immediately after. T’ll ap-
preciate it if you and any other offi-
cers who happen to be here will step
in for the reception.”

“Let them in armed?”

“Why not?”

“Yes, sir.” Carstair went away.

Presently Swinburne came up the
steps. He was just back from a
long trip inland, inspecting some of
the new homes of the countryside,
and he was still lathered by his
horse and his boots were muddy.
But his one good eye blazed and
his empty sleeve was thrust angrily
into his tunic pocket.

“What’s this, old fellow?”

“United States of America. A
battleship standing off Sheerness.
Its captain and some civilians com-
ing up for an interview.”

Swinburne scowled and laid his
crop and cap upon the window seat.
“Anything 1 can do?”

“Just stand by.”

Carstair stepped in. “Everyone
else at his post along the river.”

“All right. Show them up.”

Swinburne was sensible of a stiff-
ening in the Lieutenant’s bearing as
he sat down in the great chair. Swin-
burne stood on his right, hand on
the chair back.

A double file of soldiers could be
heard taking positions on the land-
ing, to their side of the door, and
then Carstair opened and, standing
at attention, said, “Three Americans
to see you, sir.”

“Let them come in,” said Swin-
burne.

Carstair stepped back on the in-
side. A glint of polished metal
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gleamed where the marines stood at
the top of the steps. The three
Americans marched between the
honor-guard files and into the room.
Carstair closed the door and stood
with back against it, arms folded.
Probably he was the only man in
the garrison who knew the United
States from actual contact, for he
had crossed it on his way to England
fourteen years before.

Tar Two GENTLEMEN in the lead
were dressed in somber clothing of
a loose cut which gave their rotund
figures even more breadth. They
were both rather soft-looking, for
their jowls were loose and their stom-
achs protruded. One was clearly a
dynamic fellow, whose head was
bushy with gray hair and whose eyes
held a piercing look which was al-
most a challenge. He was the leader.

“I,” he said with unction, “am
Senator Frisman of Arkansas. This
is my brother in diplomacy, Senator
Breckwell, Jefferson Breckwell, who
represents the proud State of Ohio
in our nation’s capital at Washing-
ton. And while we are party ene-
mies, he being Socialist and myself
a Social-democrat, we are firm
friends. May I present Senator
Breckwell?”

Breckwell bowed. He was a
rather vacant-faced fellow, com-
pletely bald, having a pair of very
mild and apologetic eyes which
dropped the instant they met the
Lieutenant’s.

Senator Irisman cleared his
throat. “And may I also present
that very able captain of our nation’s
powerful fleet, who commands one
of our finest cruisers as well as our
admiring respect, Captain Johnson.”

Stealing an uneasy glance at Sena-
tor Frisman, Captain Johnson
bowed. He was a gaunt, hard fellow
who smacked of the sea and the
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bridge. He did not approve of
Senator Frisman.

“And so,” said Frisman, unaware
of the silence which was greeting his
loquacity, “we are proud to be able
to meet your majesty, for we have
excellent news for our English broth-
ers.,,

Swinburne’s voice had always had
the quality of a sputtering fuse, but
now it sizzled. “You are addressing
the Lieutenant, gentlemen. He has
been good enough to grant you audi-
ence. Please come to the point.”

“The Lieutenant?” said Frisman.
“But we have nothing to do with
yvour army. We wish to speak to
your dictator or king or Communist
leader—"

““The Lieutenant’ is a title,” said
Swinburne. “He rules here.”

“But,” said Frisman, “a lieuten-
an is just a lower rank in the army
and we—"

“The title,” said Swinburne, keep-
ing his patience, “has been removed
from our army list out of respect.
You said something about a mes-
sage.”

Frisman realized suddenly that he
wasn’t doing so well. Captain John-
son was glaring at him and even
Senator Breckwell was fumbling
with his collar. They had suddenly
become acutely aware of the Lieu-
tenant. !

He sat quite still. Altogether too
still. His eyes were calm, as though
masking a great deal, a fact which
was far more effective than an out-
right glare. He was slender and
hard and good-looking, having yet
to celebrate his twenty-sixth birth-
day. His tunic was blue, faded but
well pressed and clean; innocent of
any bright work other than the sim-
ple insignia of his rank. He wore,
as a habit too old to break, cross-
belts of dull leather, to. which was
holstered an automatic pistol. His
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small blue fatigue cap sat a little
over one ear, but his helmet, with
visor raised, was. close by upon his
desk. His cape, patched where a
hundred and more bullets had struck,
lay over the back of his chair. He
did not feel comfortable without
these things at his hand, for they had
been part of him too long. A shaft
of late-afternoon sun came like a
beam through the upper windows
and lay in a pool upon the desk be-
fore him, rendering the Lieutenant
all the more indefinite of image be-
hind it.

Tee AnTIQUITY of this place with
its thick, scarred walls began to enter
into the trio. They were sensible
that here was England, whether in
the garb of a soldier or in the gaudy
robes of a king.

“Captain Johnson,” said the Lieu-
tenant, “will you please step here to
the desk and be seated?”

Johnson was made uneasy by the
order for it was an affront to the
two civilians. But civilians, to the
Lieutenant, were either politicians
or peasants, both equally bad.

Johnson eased himself into the
chair, He was a competent officer
and an excellent judge of men and
he had some idea now of whom he
faced.

“Captain Johnson,” said the Lieu-
tenant, “a little while ago a battle
plane flew over London. That, I
phesume, was from your ship?”

“Yes,” said Johnson. “We wished
to make sure that the river was
clear.”

“And yet it might bhave dropped
bombs.”

“T am sorry if it has offended.”

“I do not recall giving any per-
mission other than that you might
call here.”

“I offer my apologies.”

“You have not been at war,” said
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the Lieutenant. “At least, so far as
I know. You have not seen bomb-
ers wipe out whole cities and popu-
lations. The presence of that ship in
our skies, in other times, would have
been construed as a declaration of
war. Unfortunately we had no anti-
aircraft batteries or we would have
shot it down without orders, thus
creating a very bad incident.”

“If T had known—"

“That flight and the pictures you
probably took of the countryside
and our batteries downriver have
told you how poor are our defenses.
f\gaiflst that one plane we are help-
ess.

Captain Johnson colored a little
with shame. There had been pic-
tures. “I shall turn them over to
you. Call in the guard and I shall
bring you the strips.”

“That will do no good. You have
already seen them. Very well. Let
us forget it. Will you please ac-
quaint me with the purpose of this
visit?”

Johnson hesitated, glancing at
Frisman. The senator and his con-
frere accepted it as an order and
stepped closer to the desk, ranging
beside Johnson.

“We have come on a mission of
mercy,” said Frisman. “We know
how desolate your nation has been
made by war—"

“Why didn’t you come years ago?”

“The disease known as soldier’s
sickness put a stop to all transatlan-
tic trafficc. And then the insect
p]agues_’,

“Why aren’t you afraid of these
now?” said the Lieutenant.

“Because we have succeeded m
perfecting serums and poisons to
combat the scourges. We have,” he
said eagerly, “a great quantity of
this serum aboard and if you like—"

“One was developed here. Out of
human blood. And we need no
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serum for we are naturally immune.

And we need no plant-insect poison
for we have crops which withstand
them.”

“But food—" began Frisman. It
was the start of something dramatic,
but it was cut off.

“We raise all the food and sup-
plies which we can use.”

Frisman sagged a little. He felt
like a man beating against stone.
“Your—I mean, Lieutenant. It
has been long since that cry, ‘Hands
Across the Sea,” was sounded. But
now, at last, it can be cried out once
more, We wish to do anything we
can to rehabilitate your country. We
can have shiploads of machinery and
skilled workmen, planes, trains,
steamers, which we can give you.
Our only wish is to see this country
blossom. And we mean to say not
a word about debts, considering that
the surrender of British colonies in
the Americas has evened the score
completely. We are even prepared
to restore this nation to its once-
proud state, giving it back its Afri-
can possessions and all the develop-
ment which has been done upon

" them. Your land cries out for suc-
cor. We are back to the birthplace
of our own proud nation, offering to
repay the debt of centuries—”

“Who is this man?” said the Lieu-
tenant to Johnson.

The naval officer looked uncom-
fortable. “He is a great man in our
country, the leader of the majority
group of the Senate and chairman
of the Foreign Affairs and Colonies
Committee.”

“Committee?” said the Lieuten-
ant, for the word had taken on poi-
son from the B. C. P.

“Yes,” beamed Frisman. ‘“And
my worthy friend, Senator Breck-
well of Ohio, is the leading light of
the second great party of the United
States, the Socialist Party.”
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EncrAnD’s Socialist leader had led
an abortive revolt, starting it with
the assassination of many members
of Parliament. The leader, on trial,
had gone free by giving up his lists
and was later shot as a traitor by
his own people. The Lieutenant
gave Jefferson Breckwell a very per-
functory glance. He had no respect
for creeds or statesmen: between the
two the Continent and the British
Isles had been destroyed. Thirty
million fighting men and three hun-
dred million civilians had paid with
their lives for mistaken faith in
creeds and statesmen.

The Lieutenant turned to the
naval officer. Here he had someone
with whom he could talk, that he
could anticipate, and, as one mili-
tary leader to another, trust.

“We do not need these things,”
said the Lieutenant. “We have al-
most doubled our population in two
years and we have the situation in
hand. We have food and we are
happy. Machines only make un-
employment and, ultimately, politi-
cians out of otherwise sensible men.
Understand me, Captain Johnson,
for I speak true. We thank you for
your aid, but we do not need it. An
influx of food and machines would
disrupt this country no less than a
horde of strangers. We have found
that it is better to build than to
destroy, for in building there is oc-
cupation for the body and the mind.
When each man does his best with
his materials at hand, he is proud
of his work and is happy with his
life. Hatred only rises when some
agency destroys or attempts to de-
stroy those things of which we are
the most proud—our crafts, our tra-
ditions, our faith in man.

“Captain Johnson, I have always
been a soldier. Until two years ago
I was continually surrounded by
war; I did not know that such a
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thing as peace existed. I saw great,
intricate fabrics of nations come
tearing down to dust and rubble and
death; hatred was the cause of this,
a hatred bred by politicians against
politicians, creeds battling senseless
creeds. In the last two years I have
found what peace could mean and
I am not anxious for war.”

“We do not come speaking of
war,” said Johnson, aghast.
. “The first step in any war is the
landing of armed forces. A plane
overhead, marines out there on the
landing, a cruiser off Sheerness—"’

“Sir,” cried Frisman, “the United
States of America is a peace-loving
nation. We did not enter that great
debacle on the Continent because we
well knew that we alone would be
the well of civilization when all here
was destroyed. And now we mean
to rescue an exhausted people and
restore the brigh® light of culture—"

“Captain Johnson,” said the Lieu-
tenant, “at one time this nation was
densely overpopulated. The weak
and stupid were supported by the
king with a dole. We shipped in
great quantities of raw materials and
manufactured them. We shipped in
our food or starved. But this land
is fertile and this nation can sup-
port itself. Empire was a mirage.
With it this land was involved in
war. With it this land starved. We
have lost all our weaklings now. We
are fifteen thousand people, and not
until almost a century has sped will
we begin to take up the available
land. Perhaps then we will go all
through the cycle once more. But
just now we see ahead a century of
plenty and therefore a century of
internal peace. Then, perhaps, war
will. come again. But it will not
come until we again have so little
that people will be foolish enough to
listen to the harpings of political
mob makers. A new influx of popu-
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lation now will restore that chaotie
stupidity which your civilian friend
here calls ‘culture.” The only good
government is that government un-
der which a people is busy and con-
tent. Such a government exists. We
want no machines, no colonizers, no
foreign ‘culture” We are not an

. exhausted people, but a small, com-

pact band that was strong enough
to survive bullets and bombs, star-
vation and disease.

“I am neither a politician nor a
statesman; I am a soldier. I know
nothing of the chicanery which goes
by the name of diplomacy. But I
learned long ago that there is only
one way to rule, and that is for the
good of all; that the function of a
commanding officer of a company or
a state is to protect the rights of
the individual within the bounds of
common good, but never to trifle
with the actual welfare of any man
or to attempt to carry any man be-
yond his own ability and strength,
for to do so weakens the position
of all and is not for the common
good. A state, gentlemen, is not a
a charity institution. On this score
alone 1 cannot accept your gifts.
Now, if you please, the interview is
ended. 1 shall be pleased to receive
a report from my Sheerness Battery
commander tomorrow morning that
the horizon is empty.”

Swinburne had never heard the
Lieutenant speak before, had never
believed that he could. But now he
knew that the Lieutenant had
pleaded for the life of the country he
had returned from the dead—and it
seemed that he had won.

Yes, it seemed that he had won.
Captain Johnson stood up. Frisman
glared, but was too baffled to find
anything to say. Breckwell grinned
a foolish and bewildered grin. This
boy in faded blue, backed by his bat-
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tle cape and flanked by his helmet,
had made no move toward them.
He had anticipated their desires, had
fully outlined, by inference, their
plans. He had left them nothing
whatever to advance, for any effort
to compel him would be to accept
the low valuations he had put upon
such motives. In the face of what
he had said, the only decent thing
to do would be to leave England
strictly alone.

Frisman writhed. He had a high
opinion of his own diplomatic tal-
ents and of his silver tongue. And
vet, here was a soldier, actually a
junior officer of some sort, com-
pletely outmaneuvering him. Every
method of advance had been
stopped, completely and thoroughly.
They could not attack, for he had
told them that the place was de-
fenseless against them. They could
not buy him, because he said that
food and machinery would ruin his
country. They could not colonize
the place, because, guilelessly, he had
made that into the form of a national
insult. He had not threatened or
argued, for they had been able to
advance only a small portion of their
desires before he had grasped them
all and had thrown them back in
their faces.

Frisman almost heeded Captain
Johnson’s tugging hand. But then,
before Frisman arose the figure of
himself in the United States Senate,
pleading with tears in his voice to
succor the starving women and chil-
dren of Europe, begging an appro-
priation for the cause and not once
mentioning the possibilities of colo-
nization, for the press had been ex-
tremely trying of late on the subject
of the new-reborn imperialistic aims
of the Social-democratic régime.
And Frisman saw himself going back,
his succor refused, his appropriation
unspent and himself the butt of the

minority jokes. Suddenly it came
over him that he had been trussed
up in a snare of words, that it did
not matter what he said, backed up
as he was by a cruiser. But still—
the strange quietness of this officer—
No. No, he could not threaten. He
did not know if Johnson would back
him—

Before him rose up the images of
all those millions and millions of
idle workers who had boosted him
to where he was on the promise that
he would give them the wide hori-
zons to redeem. This country alone
would take twenty millions of them.
And what projects for an industrial
state! To rebuild— To restore the
nation which had given birth to the
United States— How his name
would thunder down the pages of
history!

He had had a plan. All this had
evolved from one incident. America
had gotten along so well for so long
without Europe that public senti-
ment had been against any future
interference whatever until—

Johnson was beckoning, having al-
ready gotten Breckwell to the door
which Carstair held open. Frisman
felt that the pause was awkward,
but he knew that if he left this room,
the whole project was at an end and’
his promises and pleas were all
empty.

“Lieutenant,” said Frisman, step-
ping up to the desk again, “there is
one fact with which 1 feel T should
acquaint you for your own peace of
mind.”

The Lieutenant did not speak.

“This = spring,” said Frisman,
“there arrived on our Florida coast
a Spanish fishing vessel. It held a
very strange crew and stranger pas-
sengers. And the tales which were
told by these passengers of the ra-
pacity of the present English gov-
ernment stirred our populace uniil
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something bhad to be done. We
heard of the wanton murder of your
last Communist ruler, of soldiers pil-
laging and burning all that was left
of England, of children starving and
women despoiled. This cruel after-
math of a devastating war was more
than our people could permit. They
demanded that something be.done.
The passengers of that fishing ves-
sel are aboard the U. S. S. New York,
off Sheerness. What shall I tell
them?”

As FmismAN had spoken, the
Lieutenant had tensed. He came
suddenly to his feet now, white of
visage and harsh of veoice. “Who
are these liars?”

“The heads of the British army in
France,” said Frisman. “General
Victor and his adjutant, Celonel
Smythe.”

Swinburne had swiftly capped the
Lieutenant’s holster flap. Frisman
completely missed the byplay.

“We cannot allow,” said Frisman,
“a continuance of such affairs. Our
people would denounce us. As the
chesen representative of a powerful
government I must demand that a
place be made for these two officers
so that they can be certain their land
will not be completely shattered.
And you cannot help but accede to
this, for they are, in the final analy-
sis, your own superiors.”

Swinburne spoke. “You seem te

forget that you speak to the ruler .

of England. Such demands are no
less insulting than your accusations.
He has bidden you teo leave. Do so.”
But Senator Frisman had.seen his
advantage. “I cannot understand
any reason why you should not
honor your own superiors if your
rule here is as righteous as you claim.
Freedom of person is the test of such
a rule, It is our purpose to repatri-
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ate these men and give them their
just share in this country’s affairs.”

Swinburne had the holster flap se-
curely closed and kept it that way.

The Lieutenant steadied. “Your
proposal is very plain. Unable to
do business with us, you are prepared
to install, by force if necessary, a

-government which will let you have

your way here.”

“Rather crudely stated,” said Fris-
man, “but perhaps it is near the
truth. We cannot allow a pepulace
to be abused—"

“Please don’t attempt a cloak of
humanitarianism,” said the Lieuten-
ant. “It becomes you very badly.
You want this land. Your nation is
overpopulated today as ours was
many years ago. You need England
to ease that burden.”

The Lieutenant’s voice was almost
mononotonous, and Frisman, feeling
a decided gain, lost his earlier respect
for this fellow. “If you wish teo so
state it.”

“In the event that this nation was
to honor your requests, would youn
be prepared to give those people still
alive here every benefit and liberty?”

“I should say so.”

“And you would be prepared to
deliver up to us this General Victor
and Colonel Smythe?”

Frisman smiled and shook his
head.  “So that is the direction in
which this leads? It is wholly im-
possible. Do you consider us trai-
tors?”

“You have all the force,” said the
Lieutenant. “It is not for me to bar-
gain.” He sat down and, for a lit-
tle while, somberly regarded his hel-
met. “Very well. Bring these two
men here and what documents you
might have concerning any treaty,
and tonight we shall arrange mat-
ters.”

“You definitely agree?”

“I agree to make Colonel Smythe
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“Lieutenant,” said the stout man in civilian attire, “we represent

the United States of America.”

Woodenly, the Lieutenant held

his face calm, waiting to learn what disaster their coming meant—

and General Victor the supreme
heads of the English government.”
And he forestalled Frisman by add-
ing, “Now you may go.”

Frisman, beaming, went. Just be-
fore the door was closed he looked
back. The beam of light from the
high window was gone now. The
Lieutenant sat very still in the

murky gloom of the ancient room,
eyes cast down.

X.

SWINBURNE was too amazed to
find anything to say at first. He
wandered about the room with agi-
tated steps, pausing now and then
to stare through the window at the
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darkening river.  Finally he came
back to the desk, having seen the
gig depart.

“Lieutenant, T cannot understand
this. To surrender without any bat-
tle to a power which will wipe out
‘everything which was ever Eng-
land—"

“A power,” said Carstair by the
door, “which is the greatest on earth
now.”

“That may be,” said Swinburne,
“but England is England. And to
give up everything for which we have
worked these past two years, to be
swallowed up in a beehive of hu-
manity from alien shores—I ean’t
support these things.”

“The United States could wipe us
out completely,” said Carstair.

“Better to be wiped out in a blood
bath than to quit like cowards,”
growled Swinburne. “They came
here to place Victor at the head of
the government so that he would do
their bidding. Victor! He sold out
a dictator that placed all his trust
in him. He was too slippery a turn-
coat to be kept even by Hogarthy!
He bungled everything he ever did
in France and cost Heaven knows
how many millions of lives! And,
having betrayed his army to set up
his own régime, he now goes whin-
ing to the United States in the guise
of a monarchist! And you,” he
cried, suddenly angry and facing the
Lieutenant, “are agreeable to placing
him in your place!”

Mawkey slipped in, his quick eyes
not missing anything that went on.
“Sir, - Captain Thorbridge from
Sheerness is here.”

The Lieutenant motioned that he
be admitted.

Thorbridge was a tall youth who
spoke habitually in a staceato voice.
He took his duties of ship inspector
at Sheerness very seriously.

“Sir, I've ridden hell out of a
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horse. Inspected the U. S. S. New
York. They didn't seem to care
what I saw. I came up here as quick
as I could. Gad, what a ship!

“Sir, she’s nearly a thousand feet
long. She’s got engines they claim
drive her at eighty knots. She’s like
a torpedo and nothing’s exposed on
her at all. There’s a couple hatches
they let planes out of and by
Heaven, sir, those planes can land
right back. The Hay’s Heliplane,
they’re called. Rotor props, ne
wings, go straight up at four hun-
dred, straight ahead at six hundred
and fifty.

/ “Sir, you ought to see her arma-
ment. She hasn’t a gun aboard!
Every projectile is its own gun like
those rocket shells we saw about ten
years ago at the front, only these
really work. They're like rocket
planes and they go up out of chutes
and they fire at any range up to a
thousand miles. Got away from
gun barrels and danger of explosion
and all that. They claim one of
those shells could wipe out any ship
and a half a dozen any city.

“Sir, she steers herself and runs
herself and submerges if necessary,
and by Heaven the only thing she
won’t do is fly. And they claim noth-
ing except her own armament can
make a dent in her!

“I came right up. If she was to
cut leose on us there wouldn’t be a
damned thing left, sir. Not a damn
thing!”

“Thank you,” said the Lieutenant,
dully.

Thorbridge withdrew with the
feeling that something was very
wrong with the Lieutenant. He
would have been convinced could he
have seen what happened after.

The Lieutenant slumped wmeore
deeply into the great chaxr “You
see, gentlemen?” :

Swinburne paced about. “But,
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confound it, there might be some
way of making concessions without
putting Victor and Smythe at the
head of everything! Man, don’t you
know what they’ll do? They’ll re-
vive all the creeds and claptrap that
we once had. They’ll ape their mas-
ters and throw our people into the
nearest ditch!”

“As long as the ship out there is
convinced that this must be done,”
said the Lieutenant, “it must be
done. They refused to give us Vic-
tor and Smythe for execution which
they justly deserve. They’ll treat
fairly that way, anyhow.”

“Fairly! They're afraid to leave
you here!” snapped Swinburne. And
then he considered what he had just
said and came back to the desk.
“The first duty of any officer is to
his command, Lieutenant.
tion is just as much your command
as your brigade ever was. [’ve never
heard it said that you neglected that
brigade. And yet you can conceive
of allowing us to fall into the hands
of two renegade tools of a powerful
and voracious—"’

“You talk like that Frisman,” said
the Lieutenant tiredly. He sat a lit-
tle straighter then. “I’ve never neg-
lected my command. To do other
than grant the wishes of these peo-
ple would be to wipe out England
completely. They ask only for an
incident to take us over for a colony.
Can’t you see that? Only if our gov-
ernment here behaves perfectly can
we stave off becoming part of an-
other nation. So long as we can
prove ourselves to be acting in the
best interests of everyone, there will
be no excuse whatever for them to
assimilate us. We must see that this
government acts in good faith, that
it is fairly conducted for all, that
no incident will occur which will per-
mit them to establish martial rule
here. Please,” he said, slumping

This na- .

back, “please remember what 1 have
said.”

Swinburne was plainly disgusted.
“A thief comes up and sticks a gun
in your ribs and so, rather than risk
getting hurt, you tamely say: ‘Yes,
here is my wallet. And my wives
and goods at home are at your com-
plete disposal.” You call that states-
manship!”

“He can do nothing else,” said
Carstair.

“Bah!” said Swinburne. “Two
years of peace have turned him into
putty!” And he stalked from the
room, slamming the door behind him.

“CARsTAIR,” said the Lieutenant,
“he is going out to call a council of
officers. Please make sure that you
give them my orders. I am to have
this evening. They will have all the
tomorrows. Tell them that upon the
return of the people, they must come
in here and stand as witness to what
takes place and to pledge their faith
to Victor and Smythe so long as they
may rule.”

“But they won’t!” eried Carstair.
“We are field officers!”

“Nevertheless, ask them to have
faith and do what I say. It is for
the best. Have I ever given a fool-
ish order before, good friend?”

Carstair hesitated and his memory
shot back over the past to the time
he had first seen this man at G. H. Q.
“No. No, you have never given a
foolish order.”

“Then tell them to save their re-
volts for the morrow and to let me
have tonight. They must come in
and agree—that is necessary, Car-
stair.”

“They’ll accuse you of cowardice.”

“Let them.”

“Can’t you see that the first offi-
cial act of Victor will be the order-
ing of your execution?” begged Car-
stair. “As soon as those Americans
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have left, Victor will rake up fol-
lowers from the rabble and Heaven
knows what things will happen. And
we won't be able to touch him.
They’ll leave a large guard with him,
that’s a certainty. Did you see the
arms of those marines? Why, that
twenty, with those small automatic
weapons and those bulletproof jack-
ets and their pocket radios—"

“I care nothing about these things;
I am only thinking of my command
—for when the command is de-
stroyed the officer also dies. But,
one way or another, an officer lives
so long as his command lives. Go
now, Carstair, and tell them what I
s'ay"’

There was something in the Lieu-
tenant’s tone which made Carstair
fear for him; but the Australian said
no more. Quietly he closed the door
behind him.

Sometime later Mawkey slipped
in, looking smaller and more twisted
than usual and his eyes dull. He
carried a tray for an excuse and stood
by while the Lieutenant minced at
the food.

\ “Sir,” ventured Mawkey, “is it
true that you are going to let Gen-
eral Victor become the ruler here?”

The Lieutenant nodded wearily.

“If you say so, sir, then it’s so.
But me and Bulger and Pollard and
Weasel and Carstone have been talk-
ing. We got it figured out that the
way you made a rabbit out of that
Victor, the first thing he’ll do will
be to kill you. Now, if we was to
shoot this Vietor and this Smythe
soon as they got inside the Tower—"

“Those marines would murder the
lot of you.”

“Yessir. But that’s better than
]etting Victor execute the Lieuten-
ant.”

“Haven’t you seen the guns those
marines carry?”’

“Sure. They could tear a man in
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half and nothing we’ve got could stop
those slugs. But we ain’t afraid of
no marines, sir. It’s the man, that’s
what counts.”

“Mawkey, you'll do as I tell you.
As soon as we get the proper docu-
ments signed in here, every one of
my soldiers and officers is to leave
Tower Hill.”

“What’s that, sir?”

“And stay away.”

“And you, sir?”

“I’ll stay here.”

Mawkey was troubled, but he
knew no other way to counter this.
It was plain to him that the Lieu-
tenant had suddenly developed a
suicidal mania like so many other
officers had in the face of defeat.

“Remember my orders,” said the
Lieutenant when Mawkey had
picked up the tray.

“Yessir,” said Mawkey, but with
difficulty for there was something
wrong with his throat and his eyes
smarted.

PromPTLY at eight, the gig slowed
to a stop at the Queen’s Steps and
made fast her lines. The party was
as before with the addition of twe
more members. And the Tower was
as before with the exception that its
guards glared with sullen mien upon
the intruders.

The files of marines felt the heavi-
ness of the atmosphere and tried to
put their boots down quietly upon
the pave to still the echoes of the
ancient, gray battlements. 'They
were experienced soldiers, those ma-
rines, with the high-tuned senses of
the fighting man, for they had served
with Clayton in Mexico, taking all
the shock work so the army ceuld
grab the glory. They had wiped out
the last fortress in the Yellow Sea;
they had chased down the last mad
dictator in Central America. In ten
years of service they had set the

”
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Stars and Stripes to float above all
the Western Hemisphere and half
of Asia. And they knew the feel of
hostility held off with effort. But,
aside from their soldier-sailor selves
and their professional duties, they
were not at ease about this thing,
for they saw the antiquated rifles and
field guns in the ranks of the guard
and it jibed strangely with these
faces so like their own. It was as if
some of themselves had suddenly
been transplanted to an enemy—and
they had never fought their own race
before.

But if the marines were still and
if their young officer was alert as a
cat, none of this reached Frisman
and his companions. Captain John-
son had seen fit to stay aboard, for
he bad no stomach for this, and Fris-
man was relieved about it, never hav-
ing liked anything which smacked of
military etiquette and stiffness.

Colonel Smythe and Frisman kept
up a brisk stream of self-congratula-
tory conversation. They were much
of a kind, though the senator looked
like a lion beside this jackal. Gen-
eral Victor’s large, lolling head was
bobbing erectly as he tried to make
himself look as much like a con-
queror as possible. Even Breckwell
discovered some importance and
managed to get some of it into his
usually empty face.

They were passed through the
“gates and the Inner Ward and into
the Norman keep. As they mounted
the steps they began to get them-
selves in order, the marines looking
closely to the fighting characteristics
of the place and Frisman clearing his
throat and thinking up some re-
sounding trite phrases.

About thirty men of the old
Fourth Brigade were drawn about
the entrance to the great hall, and
among them were Bulger, Pollard,
Weasel, Tou-tou, old Chipper, Gian
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and Mawkey, a rather large number
of high-ranking noncems for so small
a group. They stood as though they
were permanent fixtures of the grim,
old place.

Carstair stood at the door and
watched them arrive without giving
any sign that he’ saw them at all.
But when they were all there he
turned and stepped in.

“They have arrived, sir.”

“Let them come in.”

Frisman pushed forward. He had
little eye for detail, but even to him
things had changed. The room was
somberly lit by two candelabrums
and a girandole, but the candles did
no more than intensify the darkness
of the lofty ceiling and the shadows
on the walls.

The Lieutenant sat at his desk,
robed in his battle cloak, helmet be-
fore him. All the contents of the
files were tied into bundles on the
floor and what few possessions he
had were laid out beside them.

Along the wall was a stony frieze
of officers wheo gave Frisman a glance
and then bent a harsh regard upon
Victor and Smythe.

Vicror lost a little of his certainty.
His wabbly head bobbed as he
scanned the line. He recognized
them one by one. Field officers that
he had failed to trick into turning
back their commands and some that
he had. Victor gave a glance to the
marines outside and was instantly
reassured.

“Good evening, sir,” said Frisman.
“And gentlemen,” to the officers. “I
trust that we are all of the same
mind that we were this afternoon?”

The Lieutenant fingered a docu-
ment before him. “I am. Shall we
get through this thing as quickly as
possible?”

“Certainly,” said Frisman. “Here
are my credentials and such, giving
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me power to act freely in this mat-
ter. No restraints were placed upon
me by my government, as you will
see.”

The Lieutenant barely glanced at
them. He gave Frisman a cold
stare. “I have prepared the terms.
To avoid any friction or complica-
tion, I have drawn up a govern-
mental procedure. I shall withdraw
completely.”

. Victor almost smiled.

“But,”  said the Lieutenant, “I
have a condition to make. That
you will keep my plan in operation.”

“And this plan?” said Frisman.

“General Victor shall be in full and
unopposed command of the country
and all its defenses. In case any-
thing happens to him, he is to be
succeeded by Colonel Smythe, who
will again have dictatorial powers.
In case anything should happen to
Smythe, the country is to be gov-
erned by its officers corps; who will
recognize Swinburne as their chair-
man. s this agreeable?”

“Certainly,” said Frisman, not
having hoped for so much.

“Further,” said the Lieutenant, “I
have limited immigration of Ameri-
vans to England to a hundred thou-
sand a month. These immigrants
are to purchase their land from the
present owners at the fair price,
which shall, in no case, be less than
fiftteen pounds an acre at the ex-
change of five dollars to a pound.”

“That 1s rather steep,” said Fris-
man.

“For English land? Indeed, it is
rather cheap,” said the Lieutenant.
“Do you agree?”

“In view of all else, yes.”

“Then, to proceed. All titles to
the land issued during my régime
shall be honored. Agreed?”

“\Yes"!

“Now, about law enforcement.
The national police shall be wholly
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within British control, just as the
government shall be. No man shall
be an officer in the army unless he
is born British. Agreed?”

“You drive a stiff bargain.”

“I am giving you a country. If
you want it, you shall have to accept
these conditions. This document of
yours gives you full power to reor-
ganize any government. That is
binding, is it not?”

“Yes.”

“Then you have reorganized this
government no more than to accept
General Victor here as its chief. All
judges will remain British. Agreed?”

“Yes.”

“You are to turn over to this new
government adequate methods of de-
fense. Equipment equal to that of
your own troops. And in quantity
to arm forty thousand men to be de-
livered not later than 'next month,
Agreed?”

“Yes, of course.”

“All laws as laid down by myself
will continue in force. All honors
conferred by me shall be respected.
And if you are willing to sign this
and have it witnessed, the business
is done.”

Frisman looked the document
over. He wanted nothing better
than this, for it meant that he could
ease the pressure of the idle in the
Americas. Very few had any liking
for the new South American States.
But the climate and soil of England
was a definite lure. And when they
had Europe, a feat for which the un-
employed had been anxiously wait-
ing, the whole thing would be solved.
Yes, this document was very care-
fully phrased and very binding. But
with Vietor at the head— Frisman
smiled and signed.

When the formalities were finished
the Lieutenant handed the document
to a sour Swinburne and turned back
to address Frisman. “I am now
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withdrawing completely from the
government of Eagland, relinquish-
ing all title and command. Here is
a statement to that effect for your
records.” And he handed the paper
over. “And now, if all is in order,
I have one last order to give.”

“Of course,” said Frisman.

“Gentlemen,” said the Lieutenant
to his officers, “you will please carry
out my last request to you. Evacu-
ate Tower Hill with all troops so
that General Victor can feel free to
organize a new guard. If he wishes
to call any of you, let him find you
in the town.”

Brrreruy they filed past the Lieu-
tenant, past the marines at the door
and vanished down the steps. For
some little time there was a rhythmic
sound of marching and then, slowly,
silence descended upon the nearly
deserted Tower Hill.

The Lieutenant, having seen them
go from the window, turned back to
the room. His face was impassive.
He picked up his helmet and put it
on, his glance lingering for a mo-
ment on the weapons of the marines
who had now entered the room. His
next statement was very strange to
them all.

“When an officer loses his com-
mand, that officer is also lost. But
when that command remains, no
matter what happens to its officer,
he has not failed. General Victor,
you are in complete command of this
government. Next in line is Smythe.
After that the corps of officers as a
council. You all agree, I hope, that
I now have nothing whatever to do
with the British government?”

They nodded, a little mystified.
Victor’s wabbly head bobbed in
complete and earnest agreement.

“I am a civilian now,” said the
Lieutenant, “for I even relinquish
my rank, as that paper I gave you
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will show. The law applies wholly
to me, even though I made the law.
The British government, now un-
der you, General Victor, is not at all
responsible for my actions.”

“True, true,” said Smythe.

“Then,” said the Lieutenant,
standing before them all, “I shall do
what I have to do.”

His hand flashed from beneath the
battle cloak. Flame stabbed and
thundered.

Victor, half his head blown off,
reeled and slumped.

Smythe tried to cover the hole in
his chest with his hands. He sought
to scream, but only blood came. He
tripped over Victor and. thudded
down, writhing.

Frlsman stood in stupefied amaze-
ment, finally to lift his eyes in hor-
ror to the Lieutenant. And the
thought had no more than struck
home to Frisman than he flung him-
self back to get the protection of the
marines. Breckwell began to gibber,
unable to move.

The marines swept forward. Like
a duelist the Lieutenant raised his
arm and fired. A bullet ricocheted
from the marine officer’s breastplate
and, instinctively, he fired at the
source.

The bullet tore through the cloak
as though it .had been flame and the
cloak paper. The Lieutenant stag-

" gered back and strove to lift his gun

again,

A coughing chatter set up just
outside the door. Two marines went
down and the rest whirled. Car-
stone was there, astride the saddle
of a pneumatic. The marines
charged toward him, scarcely
touched by the slow slugs.

Carstone’s face vanished, but his
fingers kept the trips down. The
gun tilted up and, still firing, raked
high on the wall.

Over Carstone swirled a compact
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knot of fighters. Tou-tou wasted no
time with bullets, but used the butt
of his gun. Mawkey smashed into
the mass with his chain. Bulger
carved a wide path with his bayonet
and almost got to the Lieutenant be-
fore he staggered, gripping at his
stomach, to go down.

The Lieutenant tried to shout to
his men, but he could get no sound
forth. In agony he watched them
cut to pieces by superior weapons.
Tou-tou down. Pollard, his arm
gone, fighting on. A tangled, thun-
dering mass of soldiery, restricted by
the walls, jammed into a whirlpool
of savage destruction.

Somebody was tugging at the
Lieutenant’s shoulders. The room
began to spin from the pain of it.
Again he tried to cry out and again
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in a red-walled pit which had a clear
brilliance at the bottom. And then
blackness swept away everything.
Blackness and nothingness—forever.

Above the Byward Gate on Tower
Hill that flag still flies; the gold is
so faded that only one who knows
can trace the marks which once made
so clear the insignia of a lieutenant,
the white field is Dbleached - and
patched where furious winds have
torn it. It is the first thing men
look to in the morning and the last
thing men see when the sky fades
out and the clear, sad notes of re-
treat are sounded by the British bu-
gler on Tower Hill.

That flag still flies, and on the
plaque below are graven the words:

When that command remains, no

no sound came forth. matter what happens to its officer,
He was falling down, down, down ke has not failed.
THE END.

PERMANENT ELECTRET

An electric charge is one of the most fluid things imaginable. The perfect insulator
does not exist. The binding that will tie down a few million electrons in one place, leaving
;1 fiw barzil]ion atoms short electrons somewhere else seemingly doesn’t exist, They always
lea k.

Though the electric and magnetic fields are much alike in many ways, then, scientists
have had permanent magn-ets, but no permanent electr-ets. Rubbing a bar of hard rubber
with a bit of fur gives a temporary electret, good for a five-minute experiment. It was
possible to work with it if you first measured its rate of leakage and took that into ac-
count. It was a nuisance of the first water. But—such things as permanent electrets, a
condenser that wouldn’t discharge, didn’t exist.

They’ve made ’em finally. A permanent magnet consists of iron, cobalt or nickel
crystal-units, each a natural, tiny magnet, all lined up in orderly arrangement by the ap-
plication of an external field and held there. If the metal is magnetized while red-hot, and
allowed to cool in a magnetic field, the magnetization is more powerful because the cooling
freezes the magnet-units in position. ’

_ There are certain electrically unbalanced molecules—ordinary soap molecules, for one,
but there are many others, too—which an electric field can line up. It’s been found that
these can be lined up, under proper conditions, and, if cooled in a powerful electric field,
frozen in the ordered arrangement. Presto! The long-sought permanent eleciret! It acts
like a fur-rubbed bit of hard rubber—except that no amount of shert-circuiting will wipe
the charge off. Made into a condenser, it represents the curious anamoly of an electro-
motive force that won’t motivate! There’s voltage there, all right, and you can detect
it and measure it with the proper means, but it won’t produce a current.

As yet, the method and the electrets are too new to have been applied in any practical,
widespread way. Suggested uses, however, are popping up rapidly. For one thing, they
may make possible an electrostatic voltmeter of reasonable low-voltage sensitivily, re-
placing with permanent electrets and electric fields the present permanent magnets and
magnetic fields. And electrostatic voltmeters have the pleasant property of measuring
voltage without drawing on it.
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I liked Miller’s disappearing Venusians,
myself. And polar Venus might well
resemble Venezuelal

My dear Mr. Campbell :

My vote for the March

matters :
(1) “If This Goes On.”

issue, mnot that it

This is easily first.

It is more than mere science-fiction, It is “so-
ciological induction” if I may coin such an
nnhandy phrase. Its scope amazed me, In view

of recent world  trends, it is truly prophetic.
Oswald Spengler in the ‘“Decline of the West”
describes such a phase in the collapsing culture.

He calls it the “Second Religiousness.” By the
way, Asimov's story, ‘“T'rends” noted the era
of the Second Religiousness, too. 1 liked it
a lot.

(2) “The Emancipated.” Hurrah, Johuny

Black is back again! I have long awaited a
second Johnny Black story, and I was beginning
to lose hope. This would be first in any other
issue—except the ones with the Lensman.
Jolinny has a heart-warming quality that is truly
endearing to me. When I worked a spell with
the Canadian National R. R. at Jasper, Alberta,
in the Canadian Rockies, I used to watch the
antics of the bear cubs on the golf links. The
little devils knew they were safe, the whole
place is a preserve, and they used to hold up
many a game while they rough-housed on the
tairways, or the greens. [ thought that the
bear must have.a high order of intelligence, and
would rate the equal or superior of a dog. How
about it, De Camp? They would be better sub-
jects for I. Q. tests if they weren't such in-
dividualists.

(3) “Cold.” 1 liked this. The spirit of co-
operation was well shown, both in normal and
tension conditions. Man i3 not as far from the
savage as he likes to think he is, The old
instincts well up over any veneer of civiliza-
tion that the species Homo sapiens may have
acquired in the past ten thousand years. Iear,
jealousy, and the like have roots going back to
the immemorial past and no amount of educa-
tion and indocirination will suppress them when
the emotional crisis comes.

4) “A Chapter from the Beginning.
tionalized anthropology, but

¢ ? Fie-
interesting and

TACHS

vivid. I have often wondered over the rise and
extinetion of some of the earlier approaches to
man. Ia the Reptilia specialization lead to ex-
tinetion, In fact in almost every extinct species,
it was some form of specialization, helpful at
first, but then carried to the extreme, made the
creature unable to adapt itself to later condi-
tions. T wonder if it will be the same with man.
He seems to be specializing on brain, So far
he has been able to make his own environment.
In faet, the erux of many space travel stories is
simply man’s struggle to create a suitable en-
vironment for himself on some otherwise inhos-
pitable world. We even carry our environment
with us today, witness air-conditioned trains, et
cetera. Suppose if this goes on for mueh longer,
we may be unable to live in a changed natural
environment—the next ice age—and then some
cataclysm, natural or man-made, to destroy our
specialized artificial environment, and—Phut—
we are extinct

(5) “The Dwindling Sphere,” frankly I did
not like it, but you can't please everyone,

(6) “In the Good Old Summertime.” Per-
haps I am doing Miller an injustice, but I am
f‘m{ up on “Hell and Heat on Venus” stories.
After all, astronomers have pointed out that
Venus is thoroughly inimical to man as far ag
atmosphere, et cetera, is concerned: am I right
on this? It is again a case of man taking his
environment with him. In my opinion, Mr.
Miller's Venus resembles Venezuela too closely
as far as climate is concerned. My memories
of July and August in Caripito, Venezuela, seem
to correspond ith Miller’s Venusian spring.

The two articles I liked, as I always do, but
I liked McCann's letter in the Secience Discus-
sions on the cyclotron better than his article,
I think they should have been interchaanged.
Perhaps the article on the molecular beam ana-
lyzer is more timely, but 1 for one did not know
much if anything about the ecyelotron until
MeCann turned on the light. I think the letter
was' swell,

“Fuel for the Future” leaves our planefeers
out on a limb, Mr., Hatcher has practically
demonstrated that a spaceship cannot be preo-
visioned for long trips. Also, if I may ask,
what about roughage in his future diet. Un-
fortunately his food ‘“so built that on digestion
they break down into exactly the essential ma-
terials we have indicated before, with no waste




BRASS TACKS AND SCIENCE DISCUSSIONS 153

and no excess” would soon kill his space fliers.
The old human intestine, one of the legacies
from our jungle days, seems to perform best
when it has to “work” to get relatively dilute
vital elements from a mass of fiber and undi-
gestible material. The animal with the stomach
built for concentrated foods, nourishing with no
waste and no excess, is, believe it or not, the
vampire bat. He has the shortest intestine of
any vertebrate. And this is a far cry from
man’s thirty-odd feet of intestine.

This is a lot too long already, and 1 apeologize,
but 1 have it off my chest, and my ego is satis-
fied. Give my regards to Mr. de Camp if you
see him.—Wynne M. Trenholme, 8. S. Beacon,
New York, N, Y.

Your English friend might try subscrib-
ing. Then he’d have to go through
that process only once a year.

Dear Mr. Campbell :

Inclosed you'll find twenty cents in stamps,
which have traveled a very devious route just
io get the December, 1939, Astounding to a fel-
low in England. He wanted it; asked a friend
to try, the friend bought the unused U. 8.
stamps from a dealer over there and smuggled
them over here to me; now I send them to you
to send the magazine to the original bird. (Don’t
ask me why he didn't send direct.) If the post-
age to abroad is extra, let me know and I'll
make up the difference.

Rogers did an exceptionally good job of color-
ing on the February cover for Astounding—but
outside of that, no like. Why, I don’t know;
probably it's because so much somber gray and
blue depresses me to the point where the nice
pastels can’t help. I approve, though, of the

red strip—I'd rather see the lettering that way
than on the painting itself.

Hard to tell about “If This Goes On—" hy
reading only the first installment. The begin-
ning and first ten or fifteen pages are great;
then it seems to taper off a bit. But it certainly
doesn’t give much a let-down from “Gray Lens-
man,” regardless—and of course when more is
explained in the final installment it'll be more
lueid.

“And Then There Was One”: boy, you can
smell a Rocklynne story a mile away! A typical
one, with its usual “problem” plot. This is about
the best he's ever done, at any rate. Nice title,
excellent ending, and some angles to it I still
am dizzy from. (As if I weren't always dizzy !)
If the Chamber of Commerce here in town
learns the name of the most villainous villain,
though, you will undoubtedly have a suit of
some kind on your hand. After all, a guy
named Hagerstown !

Another problem yarn in “Locked Out,” and
another good one. 1 should think the idea of
an electric bulb staying lit in space with ifs
glass cracked could have made up a pretty
nice yarn all by itself. ‘“I'he Light That Didn’t
Fail,” or something of that sort, you know.

Hubbard has probably written his best fan-
tasy yarn yet in ‘“The Professor Was a Thief.”
I laughed myself sick over parts of it, espe-
cially since it came so unheralded. Though an-
other few pages wouldn't have done any harm,
in explaining a little more thoroughly the pro-
fessor’s psychological motives, and so on. Asg it
was, the ending tapered off just a little too
abruptly.

The other three yarns aren’'t any too out-
standing, though they certainly aren’t bad. Ving
cent should try to strike a level between his
present style and that of five-ten years ago.
When he was writing stuff like “Cat’s-Eye"” he
utilized too much adventure and too little fan-
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tasy. Now, though he still isn’t technical, he
doesn't put in a certain something that made
those old-timers enjoyable in their way. After
the suspense in ‘“Martian Quest” the ending was
entirely too short and snappy. Or else the rest
of the yarn was drawn ouft too much.

Richardson’s article was much better than his
first ; may his tribe increase. Incidentally, why
don't you contract now for an article from some-
one who will be right there when the new 200-
incher is installed? In other words, put it into
print as soon as possible after the first squint
into it—not the thing that goes into the news-
papers, but the ‘“‘different’” angle.

Would it be too much treason to ask to put
Brass Tacks all up front? It's the logical place,
after all, you know—in a club, they don’t read
the minutes of the preceding meeting after the
adjournment. So why ‘a review after a new set
of stories? (The analogy isn’t quite right, since
most everyone probably reads Brass Tacks first
unywny but you get the idea.)

Jrizht idea Why not let Ley illustrate a
story every now and then? On the basis of his
illustrations for his own work, he’s a much bet-
ter artist than most of your present drawers.
Or does he need something to copy, or rather
work from? Keep Kramer, Schneeman, and
maybe one or two of the Isips inside, but as for

the rest—it’s been nice knowing you !'—Harry
Warner, Jr., Spaceways, 303 Bryan Pl., Hagers-
town, Md.

Dr. Smith seemingly doesn’t like to do
shorts.

Dear Mr. Campbell :

I liked your February conflict cover and bet
it was a good seller. Your March number has
what I call a “curiosity cover.” The element of
mystery above the good title *“Cold” is a ringer
to hook old readers.

The detail in “If This Goes On” is exception-
ally well done. Detail, if it is handled right, is
interesting. First person point of view is, by
no means, the easiest way to present it. 0. K,,
Heinlein,

Scribes who are hammering out copy for your
field would do well to study R. S. Richardson’s
articles, The author has a free and easy style
that makes a highly technical profession easily
understood by the layman. He also has a cer-
tain humor that effectively catches one unawares,

I may be wrong, still I have a feeling that
Dr. Smith should give us some short stories now.
Then, when he comes back with the longer stuff,
a new freshness will be the inevitable result.

What has become of Warner Van Lorne?
Readers might have tempered their criticism of
his blue-men yarn with a little humaneness.
Not one of Thoth’s children can roll out perfeect
copy every time,—W. A, Erbank,, Andrews, N. C.

“Why does science collapse under
strain?” Hm-m-m, it does seem to,
SOrta——

Dear Sir:

Of course, the Analytical Laboratory gave Dr.
Smith's “Gray Lensman” first place. Why? Be-
cause he's always logical. And it might amuse
you to know that's why he's the only hero of
science-fiction who appeals particularly to women
anyhow, to those of us femmes who read s-f,
Why? Let me repeat: because he's logical!
Most of the s-f writers build up their background
beautifully. Then, at the crucial moment, ye
hero’s atom gun doesn’'t work, or something goes
wrong with the cyclotrons, or his ray beam, or
his field of force—so he goes to it with his fists
—and it turns out to be just another “Western.”

Now, now, I know we women are supposed to
be “intuitive’” and maybe we are, more or less.
But it never seems to occur to male writers
that the feminine mind is very practical and
respects logic. (Don’t he-authors ever get mar-
ried? Or have sisters or sweethearts? I often
wonder.) I resent it very much when the author
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builds up his secientific background, for prelimi-
Bary purposes; then the hero hag to fight it out,
like the Western movies. It’s such a let-down,
makes one wonder: when such improvements
come—problematical, but possible—won’t seci-
ence be able to hold its own? Why does science
collapse. the minute the hero puts a strain on it ?

That’s why *“The Gray Lensman’ is so grand.
When he gets into a ;am, he can depend upon
his science and inventive genius—his math and
his mechanics—to enable him to get through his
crucial moments. 4

Though my job for eighteen years has been to
repori the stars—human, movie—for an KEast-
ern paper and for the movie magazines, I en-
Joy my monthly excursions via the s-f mags to
all the planets. I've been to Mars, Jupiter; I've
frozen on Pluto; I've been shrouded in the mists
on Venus—but why can’t fhe writers make up
their minds about the Venusians? 1've traveled
1o all the moons and I've sat on a lot of aster-
oids. But, of them all, “The Gray Lensman"
is the only sensible, logieal hero of s-f.

With the hope that Dr. Smith will ﬁive us
more—Myrtle Gebhart, 4274 Tosea Road, R. R. 1,
Girard, Calif,

For the ardent fan and collector.

Dear Mr. Campbell :

Under separate cover I am sending for your
desk a copy of the. 1939 “Yearbook” of science,
weird and fantasy fiction, of which both Astound-
ing and Unknown are important parts.

And, despite all efforts, errors will creep in—
witness the misspelling of your name under the
Unkinown banner in the second section. 1 found
that, but what I fear is that there may be other
errorg 1 did not find, so would appreciate it if
you could go over the issue sometime and note
any errors that appear. (At your convenience,
of course.) f many errors occur, a correction
sheet will follow up within a month or two.

Otherwise (and here comes the advertising!)
‘“Yearbook” is a_magnificent index to 1939 fan-
tastie fiction! During 1939 neo less than 703
titles were published by eighteen magazines in
three countries (U. 8., England and France),
and “Yearbook” has them all at your fingertips !

The first section of ‘‘Yearbook” lists these
titles in alphabetical order plus magazine and
date of appearance, for easy reference back to:

The second section, which is a chronological
record of the eighteen magazines, reproducing
practically the contents page of each issue of
each magazine. Here the titles ave listed as
they appeared in each month’s issue accompa-
nied by the name of the author, the illustrator,
tke length of story, and the type or kind of
story. Noted, also, is the cover artist, what
story the cover represents, and other informa-
tion on the magazine itself.

A8 you probably can guess, what T am wish-
ing (and fishing!) for is roem for this letter
.(‘or parts of it) in a future “Brass Tacks” or

—And Having Writ—" department so as to
bring the attention of the reader to this index
of 1939 fantastic fiction. I believe the ‘‘Year-
book’” to be.an invaluable aid to collectors and
authors, and a handy catalogue to readers.

The cost is twenty cents per copy, postpaid,
and 1 shall be glad to send descriptive ecirculars
to readers wishing more information.—Bob
Tucker, P, O, Box 260, Bloomington, Il

We try to get a cross section, anyway!

Dear Mr. Campbell :

1 would like to preface my remarks about
Astounding with the statement that, although I
am an avid reader of all science-fiction maga-
zines that are available on the Zone or in the
Republie of Panama, I have an overwhelming
contempt for stories in which there appear any

- flaws or contradictions, and usually an even
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greater contempt for sections of magazines which
contain letters from the readers,

I have become convinced, however, that ‘“Brass
Macks” is really a good cross section of publie
interest, because 1 believe that Asteunding justi-
fies the praige it receives. The stories {that
appear in_ Astounding are, with hardly an ex-
ception, the only science-fiction stories which
1 have read in pulp magazines that I feli would
stand up under comparison with the more ae-
ce]l)ted tépe of literar,y works.

‘The Gray Lensman” was magnificent for the
first three issues, but the strain of composi-
tion was evidently far teo much for Dr. Smith,
because the conclusion was a shambles. The
Kich, who had hitherto been so methodical and
careful, and who had gust suffered heavily for
their underestimation of the Arisians and sbould
therefore have been even more on their guard,
abruptly threw caution to the winds and were
absolutely unprepared and helpless before the
might of the Patrol. Only by Plumhing the
depths of a degenerate spacerat's vocabulary
eog}d I express my opinion of this wliratirite
ending.

“Rust,” “Seulptors of Life,” “In the Day of
the Cold,” “Locked Out,” and ‘“The Dwindling

~ Sphere” were the outstanding short stories sinee

October ; while ‘“The Gray Lensman,” for all its
missing cylinder, easily beat out Heinlein’s two-
installment flop; and ‘““The Smallest God,”
“Cold,” and “Discord in Scarlet” closely crowded
“And Then There Was One” for honors among
the novelettes.—F. . Priee, Box 125, Balbba
Hts., Canal Zone,

!
The Analytical Laboratory may miss oc-
casionally, but it’s a permanent feature.

Dear Mr. Campbell :

The year 1940 seems to have brought on a
rush of outstanding Astounding noveleties. Four
of the best in a long time have been printed in
the February, March, and April issues, They

are: 4
; “And Then There Was One,” by Ross Rock-
nne,

“Cold,” by Nat Schachner.

“Reincarnate,” by Lester del Rey.

“Admiral’s Inspection,” by Malcolm: Jameson.

When 1 say these novelettes are outstanding,
that's exactly what 1 mean! They stand high
above the rest of the material printed by yon
or anyone else. The whole year of 1939 eonly
produced two novelettes to compare with these
four in a third of the year 1940. JIneidentally,
I am referring to '‘Crucible of Power” and
“Greater Than Gods.”

The short stories this year so far have been
no beiter than uwsual. There has been only one
worthy of special mention :

“Locked Out,” by H. B. Fyfe,

When 1 started to write this letter, T had no
intention of bering you with another ligt of the
ten best stories of the year, but while I'm writ-
ing I might as well get it off my chest. Thus:

The three best:

“Greater Than Gods,” by C. 1. Moere.

“Cosmic Kngineers,” by Clifford D. Simak.

“Crucible of Power,” by Jack Williamson,

The seven mnext best: R

“One Againgt the Legion,” by Jack Williamson.

“Special Flight,” by John Berryman,

“Pleasure Trove,” by P. Schuyler Miller.

“Nuigance Value,” by Manly Wade Wellman.

“Life Line,” by Robert Heinlein,

“Rust,” by Joseph E. Kelleam.

‘“Prends,” by Isaac Asimov.

1 do not include “The Gray Lensman” in the
ratings for 1939, but in those for 1940, in
which year it was concluded.

By the way, the last story in my list of 1939’s
ten best reminds me that 1 consider Mr. Asi-
mov much too modest., ‘“Trends” to me was a
quite well worked out and expressed short story,
one of the best of the year, as you can see
from the list. Just teo prove that Mr. Asimov
doesn’t have anything em me, though, I would
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like to' denounce his choice of “Rope Trick"
and “Nothing Happens on the Moon” as two
of the best stories of the year. I cannot re-
member two more mediocre yarns that old '39
produced. To put these on the list and leave
off such gems as “Crueible of Power” and
“Greater Than Gods” to me seems inexcusable.

Nevertheless, I must admit that the argu-
mentative Asimov still remains my favorite let-
ter writer, His letters are so full of rare wit
and humor, plus his well-known altercative (is
there such a word?) attitude that, although T
invariably totally disagree with him, I cannot
hellp but enjoi{tbem.

suppose, r. Campbell, that you are going
to announce sooner or later the most popular
stories of 1939, just as you did for '38. If so,
allow me to make an advance prediction. T will
bet anybody three mills that Vincent's “‘The
Morons” runs off with top honors. [ personally
did not care for it especially, but after more or
less eareful analysis of the letters in ‘‘Brass
Tacks” I have come to the conclusion that it
was liked better than any other story.

[ nofice that the April issue contains no
“Analytical Laboratory.”” If its absence is tem-
porary, it's O, K. But if it's permanent—just
watch out, that's all ! —Don Johnson, 3530 Ken-
wood, Kansas City, Mo.

Well—you've got all of *“Final Black-
out” now—

Dear Mr. Campbell :

Magazine editors being far from reticent when
it comes to praising the stories they print, the
average reader usually takes such phrases as
“this 18 probably the most outstanding story of
the year,” et cetera, with a grain or two of
salt; and fans like myself, who go in for this
type of entertainment pretty thoroughly and
intensively, often ignore editorial “blurbs” en-
ticely. . Or at least tr;v to. And so a novel
like “If This Goes On—"" proves a very pleasant
surprise. - Robert Heinlein’s novel moves with a
rapidity which is at least on a par with “The
Gray Lensman” and, like the latter, leaves
out the nhod_d{ blood-and-thunder which so often
seems a corollary to fast action. To tell you
the truth, I thought the “nova’ designation was
only a so0-s0 idea—or so I judged by “A Matter
of Form,” which marked its innovation. But
now, though I haven’t right-about-faced, I've
modified my opinion to one of—well, hopeful
skepticism about describes it.

sually I've found most stories dull fare in-
deed after finishing a Smith epic. Therefore
I'm not hesitating to say that I consider “I
This Goes On—" the most effective abatement
to the post-Smith let-down feeling you could
have provided.

Maybe T'm just a sucker, but I'm actually
half believing that *“Final Blackout” is going
to be good. But-—it's by Hubbard. And Hub-
bard is one of those fellows who believes that
if he doesn’t turn out 50,000 words a month he
gets ‘‘stale.””  “Slaves of Sleep” is the best
argument I can cite against that theory. Look
at Doc Smith—five novels in the past decade
-—and five classics. Every one of 'em A-plus!
But “Final Blackout” may prove me wrong. I
hope it does.

Astounding seems to have started off her
mnew year in fine style. 1If the January cover
was a dud, the February and March ones more
than atoned for it. I don’t particularly care
for the new type size, but T'll just hope for
better times and won't kick.

It’s not really fair for me to rate the best
yarns of 1939, for T haven't read even a ma-
jority of them. However, just to prove that
ethies don’t bother me in the least, here goes:
Discounting ‘“The Gray Lensman,” which is so
far ahead it's not fair to rate it with the oth-
ers, the following are outstanding: ‘Cloak of
Aesir,” “Cosmie KEngineers,” “One Against the
Legion,” ‘“Black Destroyer,” “Greater Than
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Gods,” “Discord in Scarlet.” Worst are “The
Blue Men of Yrano’ and ‘“‘Coils of Time,” the
former carrying off the honors (?) easily. Best
covers of the year were Kebruary, April, May,
July, November, with April's beautiful astro-
nomical painting the cream of the crop. Worst
covers were January's (just a red-hot drill or
what-have-you—no reason for featuring it),
August's (IMinlay’s good, but not here), and that
for December (let’s omit monsters from now
on; how about it, Mr. Campbell 7).

The year 1939 has produced a worth-while
author in A, B, van Vogt; his first two science-
fiction efforts were in the ‘“‘outstanding stories’
1 listed above. And, of course, the two-color
illustrations in the December number deserve
more than a passing word of praise. Again,

gerhapa? Soon ?~ Let's hope so. Suggestions:
eeping a uniform art staff which is consistenily
good, and enlarging ‘“Brass Tacks'-—we used

to have ten pages of those—remember? —Lang-
ley Searles, 19 East 285th Street, New York City.

“Gray Lensman” was a sequel—hence no
“Nova.”

Dear Mr. Carmpbell :

That excellent issue of Astounding Science-
Fiction (April, 1940) jolted me out of a rut
that I've been in since 1 first read your maga-
zine in 1938,

Praises and congratulations go to the artist
for that exceptional cover inspired by “Final
Blackout.”” By the way, this story comes much
neacer the ‘““Nova' classification than does “It
This Goes On—"., That story was the same
old dictatorship-in-America-conquered-at-lagt plot
that should have been given an asteroid and
not a “Nova.”

“‘Repetition” and “Admiral’s Inspection’ tie
for second place. “Unguh Made a Fire” comes
third, while the other two, ‘Reincarnate’ and
“Treasure of Ptakuth,” bring up the rear.

Now, last year “Gray Lensman’ had no com-
petition for first place, The next best ten were:

“Cosmic Eogineers.”

“Nuisance Value.” N

“Past, Present, and Future'’ series,

“One Against the Legion.”

“Black Destroyer.”

“Saurian Valedictory.”
Mr. Koight?

“Greater Than Gods.”

“Rust,”

“Crucible of Power.”

‘“The Incorrigible.”

I close with this question, Mr. Campbell :
Why didn’t “Gray Lensman” rate the “Nova”
designation 2—Max Moore, 213 North Jeffersom
Davis Parkway, New Orleans, La.

How about a sequel,

We'll put de Camp on that. He’s co-
author of a textbook on the subject—
“Patents and Their Management.”

Dear Sir:

The authors (and editor?) of Astounding
Stories reveal an astounding ignorance of two
things concerning patents. These are:

1. What a patent is, and

2, How a patent is obtained. 4

Secience-fiction stories are replete with such
statements as the following:

ﬂ‘;Jo;nes registered his invention at the Patent

ce.'!

“Smith mailed his blueprints to the Patent
Office and obtained his patent.”

“Crandall’s patent was stolen and now that
he is dead no one knows how to build his con-
verter.”

“Baxter authorized Ogilvie to take out a pat-
eat on his (Baxter's) apparatus.”

“Kraus copied hero’'s plans and mailed them
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to Washington one day before hero, thus steal-
ing bhero’s patent rights.”

All of these statements are either impossible
or highly misleading. 1 believe that the authors
and editors could easily learn. enough about
patents to obviate such errors. 5

It might be of interest to your readers if you
published a short, fundamental article of about
sSix pages on the subject, not as a guide to in-
ventors, but merely as a means of giving the
reader a general idea of the subject.

Let’'s put the astounding elements of the
stories into the story proper, and omit them
from references to patents.—Charles E. Tripp,
1820 Clydesdale Place, N. W., Washington, D. C.

Sir, “Gray Lensman” bettered 100,000
words—twice book-length.

Dear Mr. Campbell :

Tain’t fair! There oughta be a law! The
science in articles and stories gets attacked in
Brass Tacks or Science Discussions—the author
or a friend comes right back next month with
an angry retort. An illustrator gets panned
by a ruthless reader and what can the poor
dauber do? Nuttin! I suggest a closed season
on illustrators for a while.

Something essential was missing from the last
iwo issues. What, no Orban? He’'s no more a
cartoonist than Isgip is a surrealist. His work
is pleasing, the details better done than by any
other of your artists except Cartier. That
peerless pen pusher, by the way, is my favorite
artist of either Astounding or Unknown. His
cover for “Lest Darkness Fall” was the best
Unknown has ever had, while De Camp’s tale

was the most enjoyable that magazine has ever
printed.

A little constructive criticism aimed at
Schneeman : Your change of style from that
which won renown in illustrations for *“Cloak
of Aesir” and ‘“‘Greater Than Gods” to that
which served for “Gray Lensman’” was very
unfortunate, Let’'s ‘have more of the old
shaded technique, though I will admit that when
it comes to your strongest point, alien mon-
sters, there is little to be desired of either style.
That Delgonian (am I right?) in the last in-
stallment of “Gray Lensman” was a honey!

Another radio-controlled torpedo, this time
aimed at Sir Smith: “Gray Lensman,” though
starting out superbly and ending even better,
was a distinet disappointment after “Galactic
Patrol.” Not enough whole-installment inter-
ludes on screwy planets like Trenco or. out-of-
the-way, unexplored solar system like that .of
Velantia and Delgon! Too much dirty spy
work among lowly meteor miners and dope ad-
dicts! In the unforgetfable ‘“Galactic Patrel”
you gave the thoughtful reader an impression
of the unimaginably huge size of our galaxy.
Then in “Gray Lensman,” you proceed to shrivel
this monster aggregation of stars and dirty .it
up, so to speak, with swarms of meteor miners,
throwbacks to the ancient twentieth-century sys-
tem. In future, let’'s have more Trenco and
less Thionite !

Another thing, Mr. Campbell. *“Gray Lens-
man”’ seemed exasperatingly short, compared to
“Galactic Patrol.” Was that because it was
really shorter, or because it was cut up into
only four sections?

Can’t close without a rave for “And Then
There Was One.” Rocklynne is one of my con-
sistent favorites, along with De Camp, Stuart,
and those sensational newcomers, Van Vogt
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matic AIR-CUSHION support that

ives Nature a chance to close
fhe opening. Thousands bought by
doctors for themselves and patients.

Sent on Trial—Made-to-measure, individual fitting for man, woman
or child. Low-priced, sanitary, durable. No obnoxious springs or hard
pads; no metal girdle to rust. Safe and comfortable. Helps Nature get
results, Not sold through stores—beware of imitations. Write today
for full information sent free in plain sealed envelope.

BROOKS APPLIANCE CO. mursiaii: wiion:

\ %
B Waistline fat often
stretchesabdominal muss
cles, allowing stomach
and intestines to fall for~
wardanddownward.The
VitoBeltbringswelcome
support to strained and
sagging internal organs
and helps prevent con-
stipation and fatigue,

and Heinlein. Here he surpasses even his Dev-
erel and Colby seriés. This grim tale, without
either hero or heroine, but with all the more
human interest for that, was one of the most
exciting I have ever read. Kolliker’s drawings
were worthy of the story, too, especially the
one showing the taking of Hagerstown’s frod
supply.

I am reminded of another new illustrator
who made some peculiar, but not half bad,
drawings for a story called ‘“Hunger Death."”
The ‘“savage readers” never gave him a fair
chance. Why not give him another trial?

Other high spots of recent issues: Kyfe's
perfect little gem, ‘“Locked Out,” full of the
genuine “atmosphere” of interplanetary travel;
Knight’s refreshing, delightful ‘“Bombardment
in Reverse”; De Camp's fascinating “There
Ain't No Such.”—Lew Cunningham, Box 96,
San Ysidro, Galifornia.

Opinions do differ.

Dear Mr. Campbell ;

I felt sick when I saw that you had rated
“If This Goes On—" as§ an Astounding Nova
story. It's terrible. ‘“Gray Lensman’ should
then be rated as a “Ultra Super Nova.” Can you
get a sequel to “Gray Lensman”? Also, you
might get some more stories from Eando Binder.

And the stories. Here they are: Kirst by a
million parsecs is “Gray Lensman,” second is
“‘Cosmic Engineers,” and third is “One Against
The Legion.” Those are the really great sto-
ries, though Williamson didn't ‘do so well on
“One Against The Legion.” “Space 'Rating,”
“Space Wreck” and “A Question Of Salvage’
were all good. Kent Casey’'s “Melody And
Moons” was also very good.—Fred J. Melberg,
Jr., 3823 Burke Avenue, Seattle, Wash.

Concerning social “science.”

Astounding, 1940 :
Laboratory :
1. *“Cold,” Nat Schachner.
2, “If 'This Goes On,” Robert Heinlein.
3. ‘“The Emancipated,” L. Sprague de Camp.
4.1_ ‘“Capter From The Beginning,’ A. M.
illips

3 [

March, For Analytical

5

5 In The Good Old Summertime,” P. Schuy-
ler Miller.
6. “The Dwindling Sphere,” Willard E. Haw-

=

kins.

If others react anything like I do, positions
3-6 should be so close as to make ‘“ranking”
misleading. I am not at all sure I have them
in the “right” order now, even by the simple
criterion of personal enjoyment.

“Cold,” by Nat Schachner is another mat-
ter. No story approached it. Carping ecritics
may possibly point out that it is an old theme
—s0 it is, but if there are those that yawned
over it, and any considerable number who place

it far down the list, I'll be disappointed in
them, not Schachner. Gave it to a man who
“never” ‘reads ‘‘trash like science-fiction” and

is much amused that I do.
or two—but he liked it.

“If This Goes On’” is also another matter,
though I do not think Heinlein improved it
any by his “prologue at the end.”

In view of the recent stories appearing in
Astounding, 1 do not quite see the point of
Enever’'s criticism. It is a point T would have
made two years ago, but scarcely now. To be
sure, you still do print stories in which the
author does not appear to see that ‘‘interstel-
lar communities could no more use our social
forms than we can use those of the Amerin-
dians.” ‘But so long as readers read stories
primarily for enjoyment (and I think that is
going to be for a very long time—at least, ag
to this reader), good yarns are worth printing,
anachronsms or no. And from the standpoint
of a good yarn, an author encounters a very
real difliculty. Don’t know quite how to ex-
press it, except as the “religious overtone” to
sociology and economics. What I mean is,
our twentieth-century men have feelings about
doctrines in those two fields much closer to

He raised a point
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what might be called
than to science.
Jike the attitudes of our forefathers toward
theological controversies. It is mo more a eriti-
cism of us to say this is so, than it is a eriti-
cism of our forefathers te say that they would
have died—and did—for their convictions. Only
——in seience—npeople do nmot have that attitude.
No one offered to die for his conviction when
Kinstein challenged the established framework
of physical theory, in spots, some few years
ago Neo one cited “established principles” as
groof that Rinstein was “unsound.” Ne one
elieved him, either, because it was the “daring”
thing to do. They would have, were physics
our religion in the sense that theology used to
be and sociology and economicg are now.

H. G. Wells is not a case in point for one who
“dares” to treat the sociological and_economic
set-up of tomorrow “scientifically.”” He treats
it as a “daring” dissenter of my own ancestry
and yours might have domne, ‘‘visualizing” to-
worrow (our today). My honorable ancestor
would have become carried away with his sub-

 jeet—if he touched religion at all—subordinated

plet, interest, characters, everything to evan-
gelistic zeal. His object would have been to
convert hig audience. If he was a naturally
good yarn spinner, he might have had an audi-
ence, despite this subordination, but he would
have spun a better yarn, limiting himself to
proghecies in fields which did not mean as much
to him, emotionally, as religion did then.

Considering the twentieth-century limitations
along analogous lines, I am not at all sure but
that you ‘are doing as much with what might
be called sociological or economic ‘‘prophecies”
as you can. Sure, the ‘“‘interaction between old
societies and new discoveries” should yield a
iype of yarn “more real, more useful and what
is equally important, more amusing” than some
of the current crop if you can find an author
who can take that “‘interaction” in his stride—
whe is emotionally free to consider those "in-
teractions” without any consideration at all as
10 where they lead him beyond the yardstick
he is free to apply to the shysical sciences—
ithat of convineingness. And if we, the audi-
ence, do not mind either, beyond that. (That
Jate soeme of our convlctions in economics and
meansg that we would not ‘“mind” if they vio-
late some of our convictions in ecomomics and
sociology—asking only that he does not violate
ihe much smaller body of scientifically-evaluated
fact; in short, that we would have the same
attitude toward the social set-up he evolved
from his “interactions” as we have toward -the
other tools he visualizes.) It is a challenge—
buat is it possible? Heinlein did a sort of ‘“‘cute”
thing, I think, when he made his soclo-political
pet-up of tomorrow a religion. Socio-political
set-ups of today aere religions in the mindg of
the men of today, whether they have the trap-
gngs of the older theological religions or not.

ave you an “open mind”’ about ‘‘democracy”?
You have not. (Neither have I). Have you an
“open mind”’ about ‘‘capitalism”? (Whether
ou are ‘“‘conservative” or ‘radical”—conform-
st, that is, or dissenter.) (Maybe, but I half-
way doubt it.

The day will come, perhaps, when sociology
and economics will become sciences—and by
seience I mean a body of knowledge plus by-
potheses toward which we have the same atti-
inde we now have toward bodies of knowledge-
plus-hypotheses in the physical field. ‘“We” of
ihat day will probably have religious convictions
——about something—it may be mathematics, it
way be physics (though Heaven forbid!), it
may even be spiritual religion again, but if it is
nol socio-political, then doctrines in that field
will be free from emotion. Democraecy even (I
whigper it) may be looked upon as a tool merely,
and dictatorship as another toeol, both eveolved
out of a complex of activating factors, which
“added up” to those results. I don’t think go.
Awny future life I see as ‘‘good” must have de-
snocracy in it, whatever the ‘activating fac-
tors,” and any that doesn’t: must be branded as
Yevil’—as Heinlein s¢ neatly dges. 1 cam visa-

“religious’ convictions

They are, in fact, strikingly -
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alize the possibility of social tools being looked
on as—tools—but I doubf that I'd approve—
unless, after leoking on them ‘scientifically,”
they chose as ‘best” the right onesg—our right
ones. Anything else is passionately unthinkable.
It has taken me a long time and many un-
necessary words to say what I mean, if I've said
it yet. But comh.\%l finally back to the point
—Knever assumes that sociology and economies
are sciences, As bodies of doctrine they are,
to be sure. There ig also a science of juris-
prudence and even a science of theology, and
much of the science of psychology comes under
the body-of-doctrine head, except the relatively
small field of experimental psychology. It is a
growing field, that last; probably it will be
first to emerge as a secience in the other semse
of faets-plus-hypotheses-plus-technique. At least,
I think so. And I think, also, that the ‘sei-
ences” of economics and sociology will emerge
as “sciences” in this other sense. Meanwhile—
you are not in business to sell political or eco-
nomic or soecial (or psychological) conviections,
only stories. T may try my own hand one of
these days at writing a story or so in whieh
people live quite differently from the way we
live and think in some ways differently, as well
as have different tools—but if it ign’t interest-
ing as a story, turn it down.—W. K. Vemiaud,
203 Du Page Street, Michigan City, Indiana.

Wait'll you see our next astronomical
cover—probably .on the September
number.

Dear Mr. Campbell :

Apropos Arthur MeCann’s epistle on eyclo-
trons in the March number—I am reminded of
a point brought up by the English 'physicist
Ellig, of Cambridge, when he was lecturing on
nuclear physies here at Queen’s last year. Mr.
MeCann speaks of the period of rotation of a
particle in the cyclotron remaining precisely in
step with the RE applied te the D-electrodes,
s0 that it never quite gets to the electrode that
is pulling it before the potemtial reverses.

Well, yes—ag long as the mass of the particle
concerned remains very nearly constant. But
if you wanted to use something light, like an
electron, it'd soon get going so fast that the
mass-increase-with-velocity factor would throw
the whole thing out of step. The period of
rotation of a particle in such a set-up is comn-
stant only if the mass is likewise constant.

Fortunately, the protons and deuterons aetu-
ally used can pack in plenty of energy before
their velocity gets anywhere near high enouvgh
to produce a noticeable mass-increage.

Answer to Manly Wade Wellman’s query: As
far as I am concerned, you are advised to go
serenely abead and develop your own particu-
lar “chunk of future.” On the whole, I think
the idea of a writer sticking te one scheme of
history is a sound one, particularly now that
the emphasis in geiencefiction seems to be in-
creasingly on characterization rather than
strange new ideas.

Laboratory Report, March, 1940,

1.  “If This Goes On—"

2. ‘“The Emancipated.”

3. “Cold.”

4. “In the Good Old Summertime.”

5. “Chapter from the Beginning.”

(First four treading om each other’s heels,
they were g0 good.)

The cover plate wag super. Charles Jarvig’
idea of puiting the Andromeda mebula up front
has a certain appeal. And how about that sug-
gestion of mine, from two years back, of an
eclipse of a star by its dark ecompanion, as
seen from a satellite of that companion, where
the mass of the eclipsing body is great enough
to sgeverely bend the lh{ht rays from the sri-
mary? Of course, it might be hard to find a
story to go along—but do these plates have to
be illustrations as well?—A. rihur Swmith,
Queen’s University, Kingston, Ontario, Canada,
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SLIP-STICHERS' DEPARTMENT

Companion piece for the Drew “Bythe-
bhootstrapslifter”?
Dear Mr. Campbell :

As for “goofy gadgets” in the Slip-stickers’
Department, how about the following?

interesting description of the possibilities in-
herent in the ‘“vocoder.”” Though he doesn’t
mention it, I suppose that he’s aware that a
rather less complicated device is now being used
to produce many of those off-the-groove sound
effects he describes. It seems that some bright
lad had the idea of using the human mouth and

\,
i (EE

SI0TOR WIOVES IN THIS DIRECTION

I don’t think the boys will find this to be as
tricky .as’' the “Drew Special,” so perhaps it’ll
help to revivify the deflated egos of those of us
who went down before its predecessor. The
funny part of this present device is that it is
reported as actually having been seriously con-
gidered as a means of propulsion, and that tests
were made on a small model. It attracted some
notice in the popular scientific periodicals a
few years ago. (Vide Popular Science Monthly,
January, 1935.) Mr. Bull, the inventor, terms
his device a “Reaction Motor,” and envisions
its development in a wingless aircraft, in which
the motors are mounted vertically for lifting
and horizontally for propulsion and steering.

How does it work? TLike this: The two
equal weights, M1 and Mg, slide along the shaft.
They are simultaneously projected with equal
velocities in opposite directions by some con-
venient means, say a gasoline explosion in a
cylinder, as shown. M strikes A, a spring or
similar nrrﬂngemont and xmpfuti to it what the
inventor ferms an “impulse.”  Ms, howe\er
fetches up against B, and produces an ‘“im-
pact.” The weights, after doing their work, are
returned to the cylinder by any convement
means and the cyele repeats. This it is seen
that, while the kinetic energy of M, is imparted
to the shaft AB with but small loss, a consid-
erable portion of the K. E. of Mz is dissipated
as heat and as deformation of the colliding
bodies. - In other words, M: strikes a more ef-
fective blow than Ms, wherefore, the inventor
s([n{([-s, the motor will move in the direction
OL Me,

The inventor points out, rather paradoxically,
that the eflectiveness of the motor depends
partly on how much of the energy of M= can
be dissipated ; that is, on how ineflicient it can
be made. This, it is said, offers a new field for
engineers, who can reverse their usual tactics
and become ‘“‘inefficiency experts.”

So that's how it works—or does it? I'm leav-
ing that forv the Slip-stickers to settle. Should
the verdict be favorable, I contemplate installing
a brace of Bull motors along the sides of a
I'riendship sloop, in lieu of bumpers. The re-
sulting eraft should be just the thing for use
when aagling for exocoetidae in Southern waters,

Back to McCann again—he seems to be very
much in my mind of late. He gives a most

throat as a sort of loud-speaker horn. The re-
sult of this was a convenient and very portable
reproducer wunit, used in conjunction with a
standard amplifier. With this reproducer held
against the throat, it is possible to produce any
desired sound within the throat, and the sound
may then be formed into speech quite as though
it were produced naturally by the larynx. Soma
time ago I happened to dial in on a radio pro-

gram which was demonstrating this device. The
effects were quite as Mr. MeCann states: “Most
effective and almost equally ineredible.” To

hear voices given to almost anything and every-
thing i3 something of an experience. But the
payoff came, I thought, at the end of the pro-
gram when the NBC chimes enunciated their
identity in distinet, though somewhat eclipped,
syllables.

It would seem that the simplicity of this de-
vice would make it more applicable than the
“vocoder’” to the entertainment field. PRe that
as it may, the idea has given me to think and
conjecture on whether it could be evolved into
a new type of “artificial larynx” to provida
voices for those who have lost their speech
through laryngectomy. Persons suffering from
this handicap generally havé, of course, all their
original equipment for enunciating words and
other sounds, but lack the means of producing
sufficient sound to modulate into normal specech.
If a portable oscillator and reproducer were
used to produce this sound electrically and in-
troduce it into the throat, it would seem the
subject could then use it to produce distinet, if
not guite normal, speech. With refinement, the
device might po»xlbh be made not greatly more
cumbersome than the hearing aids in widespread
use to day. It should give better results thanm
the somewhat awkward - wind-operated ‘“voice
boxes” now generally used for the purpose., Tha
electrical oscillator might give somewhat of a
monotone, but it perhaps could be given a
pleasing timbre, and even a rising note of in-
terrogation might be had by a deft twist of a
knob at the right moment. The ‘“voder,” of
course, would hardly serve in this proposed
application., One would have to bé greatly irked,
even by voicelessness, 1 imagine, to consider
truandling about a ponderous “Pedro” to do his
talking for him.—Norwman F. Stanley, 43A Broad
Street, Rockland, Me,



SCIENCE DISCUSSIONS

Speculation on history.

Dear Editor :

You probably remember a story hy Eando
Binder that appeared in Astounding in 1936,
entitled “The Spawn of Eternal Thought.” In
this he presented an idea fthat was intriguing
t0o me: he pointed out that the various other
races: of the Solar System must have appeared
at widely varying times and that some would
be contemporary with some other, many not.
A qualitative estimate of this difference might
be obtained from an inspection of the diameters,
for which reason I immediately made a list of

the main bodies of the Solar System in order
of size. "
Only recently, however, have I felt inspired

to make
amounts

an actual,
involved,

quantitative estimate of the
which I present in this let-

ter. The numbers are in millions of years. The
first estimate is made only on consideration of
the area and volume of the body. The second

considers, also, the density of the body, in
which column a single question mark signifies
that the density of the primary was taken as

that of the satellite, as I had no more definite
information. The figure represents the amount
of timé between the formation of the body,
judged in all cases at about three billion years
ago, and that time when its temperature was
the, same as that of Karth at the first appear-
ance of life. It is obvious that I have not con-
sidered many factors that would have a great
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Will You Let Me
PROVE | Can Make
YOU a New Man?

—CHARLES ATLAS

Do you want a powerful body of might
and muscle—deap, husky cl\(‘\t—nhlu*p:
like iron—arms and legs Tthat never tire?

7-DAY TRIAL OFFER

Just give me a week ! Make me prove—
in even that short time—that continuing
with my Dynamic Tension method will
make a New Man of you—put youinmag-
nificent physical condition which
wins the envy and respect of every-
one.

FREE BOOK

I myself was once a 97-pound weak-
ling—sickly, half alive. Then I dis-
covered Dynamic Tension. And I
twice won the title, ‘“The World's
Most Perfectly Developed Man!"’

But I am_not making any
claims which I am not willing
to_have you prove for_your-
self. If Dynamie Tension
can’t show enough results in

a T-day ftrial period—re-
sults you can see, feel,
measure with a tape—

then don’t go ahead with
it—and it won’t cost you
one cent!

Make me PROVE it!
Gamble a postage stamp.

AT ONCE! Address m
pormnall)_ Charles Atlas,
B,
hlru:l New York, N.
IDEA for a story. We criticized
her story, gave it a new title
IT. She got a substantial check THE FIRST TIME OUT. That is
a THRILL many of our graduates have each month. Let 22 wulTs
AR
OF STORY WRITING Y
FREE BOOKLET 5%
lersanll eriticism and
manuseript sales service.
INSTITUTE, Room 126, Hoosier Bldg.,
MAKE MORE MONEY
o
Fy b
king Orders For The NIMROD Line @
E:
nlﬂ.ubhshed firm with a complete line of fast .
solling necessitie: Shnlt(- 1 | kmdu Ties,
Y,

Send for my FREE BOOK
Dep 115 East 2
‘Mrn. Grace Blanchard had an tl t SELL
and told her WHERE TO SEND
of experience guide YOU. Endorsed by Jack London. *“THE
No obligations. Write!

HOOSIER Chicago, M.

more overy day in the year representing

aters,

overalls, Shop
PVete. 'Every
item g\l-nntnd bxpenence unnecessary.
Write quick for FREE SALES EQUIPMENT
NIMROD COMPANY,
4922-BN Lincoln Ave., Chicago, Il

A””O””C’”G to people who need a practical

knowledge of bookkeeping

A SHORT, PRACTICAL COURSE

MODERN BOOKKEEPING

New, up-to-the-minute plan of traiming — the Job
elhod You learn by doing. Interesting — simple —

Planned for spare time of busy people. No previous
lmowledge or erience necessary. We train from
ground up. Comp?ete, yet no waste motion.

LASALLE EXTENSION UNIVERSITY # “oRsrirsmonc

Specially designed for owners, managers, secretaries,
office workers, etc. A half hour a day study at home
enables you to clearly understand business records or
to keep complete set of books.

Cost is low and convenient terms can be arranged.
For full information—free—write Dept. 565-H

Chicago, Hil.



Classified
Advertising

Photo Finishing—Developing

AT LAST! ALL YOUR SNAPSHOTS IN NATURAL COLORS.
Roll developed, 8 Natural Color Prints, only 25¢. Reprints, 3c.
Amazingly beautiful. Natural Color Photo, Janesville, Wisconsin.

ROLLS DEVELOPED-—25c coin. Two 5x7 Double Weight Pro-

fessional Enlargements, 8 gloss prints. Club Photo Service,
Dept. 17, La Crosse, Wis. o
ROLL DEVELOPED, 16 Velox prints 25c. Dividend Coupon,

16 reprintg, 25c. Willard Studios, Box 3535E, Cleveland, Ohio.

Patents Secured

INVENTORS—Don’t delay. Protect your idea with a TPatent.
Get Free Patent Guide. Write Clarence A. O’Brien, Registered
Patent Attorney, OF5l Adams Building, Washington, D. C.

PATENTS—Reasonable terms. Book and advice free. L. F.
Randolph, Dept. 513, Washington, D. C.

PATENTS SECURED. Two valuable booklets sent free. Write
immediately: Victor J. Bvans & Co., 563-G Victor Building,
Washington, D. C.

Detectives—Instructions

DETECTIVES EARN BIG MONEY. WORK HOME. TRAVEL.

DETECTIVE particulars free. Experience unnecessary. Write
GEORGE WAGONER, 26140-A Broadway, New York,
0Old Gold & Money Wanted

GOLD—§35 OUNCE. Ship old gold teeth, crowns, jewelry,

watches—receive cash by
Freo information.

return mail.  Satisfaction Guaranteed,
Paramount Gold Refining Co., 1500-G Hennepin,

Minneapolis, Minn.
Antiques, Relics, etc.
SWORDS,  DAGGERS, rapiers, pistols, armor, curios, Cata-
log 1l0c. Roberé Abels, M-8G0 Lexington Avenue, New York,

Music

HAWAIIAN GUITAR; like Natives play. Learn at home.
Write for Free, illustrated booklet. Oahu School of Music,
2506 Film Bldg., Cleveland, Ohio.

Correspondence Courses

CORRESPONDENCE COURSES and educational books, slightly
used. Sold. Rented. KExchanged. All subjects. Satisfaction guar-
anteed. Cash paid for used courses. Complete details and bargain
catalog Free. Send name. Nelson Company, F-215 Manhattan
Building, Chicago.
>

WILL YOU WEAR THIS SUIT

and Make up to $12in a Day!

@ Let me send you a fine all-wool union tailored suit
FREE OF ONE PENNY COST. Just follow my
easy plan and show the suit to your friends. Make up
to $12 in & day easily. Partial Payment Plan. No
experienco— canvassing necessary.

Send for Samples—FREE OF COST

Write today for FREE details, ACTUAL SAMPLES
and*‘sare-fire’’ money-getting plans, Send no money.

H. J. Collin, PROGRESS TAILORING CO.
500 S, Throop St., Dept. F-103, Chicago, lilinois

influence on the time of the actual agpearance
of life, but I feel that the figures below point
to the vicinity of the time suggested by Mr.
Binder, in some cases rather closely: The truth
probably lies closer to the second estimate than
to the first.

Name. Diameter. 1st Est. 2nd Est.
G3 Titania ... ,000 189 47?2
F8 Japetus ... 1,100 208 2517
F5 Rhea ..... 1,100 208 257
E3 Europa ... 1,960 371 8017
CL MO {1 2,163 410 246
¢ g (ORI e 2,320 440 106?
Hi Triton? .. 2,500 457 114?
F6 Titan 2,600 493 59 ?
A Mercury .. 3,008 570 388
(4 Ganymede . 3,200 606 1467
5 Callisto .. 3,220 610 67
1 PR s a e 4,000 ? 758 303
D DIATS .5 47 4,216 799 752
B Venus i i 7,576 1,435 1,351
£ Karth 5 7,918 1,5007? 1,60027
v Uranus ... 30,900 6,043 1,464
H Neptune .. 33,900 6,693 1,641
F Saturn 72,430 13,720 1,650
B Jupiter 86,600 16,380 3,033
0 Sun ...... 864,000 163,700 40,920
With the thought that Martian civilization

has behind it by now more than seven hundred
and fifty million years of recorded history, and
Venus one hundred and fifty million, I leave
you.—Selden G. Thomas, The Taft School, Wa,
tertown, Conn.

The body can metabolize fats only if it
has glucose in addition. Ask a diabetic!

Dear Sir:

Astounding Stories has reached such a high
peak of achievement that it is difficult to classify
the stories. The tendency is to rate them all
at least a B, which is quite a high average.
“If This Goes On—" was very good, in the A
class, but why a Nova? The best story of the
issue was the article, “Fuel for the Future.”
It is quite accurate and very well written. Mr.
Hatcher is correct in his deductions and espe-
cially on the pill business, Human beings can’t
stand up under the ‘“iron ‘rations” procedure
for any length of time. However, there is one
improvement Mr. Hatcher mentioned but did not
develop well that should be mentioned—the soil-
less culture of foods would make possible quick
and efficient plant growth on, say, the Moon.
All that would be needed would be water, car-
bon dioxide, energy in the form of radiant en-
ergy and the necessary mineral matter in salt
form that can be transported easily. No soil
is required, and Barth could manufacture the
mineral salts and ship them. After a while
they could be reutilized to some extent from the
plant deeay. In regard to the weight allow-
ance for human beings—assuming just absolute
minima, two pounds of food would be true only
if the energy had to be taken in the form of
carbohydrates. To furnish the 3,000 cal. re-
quired, Mr. Hatcher allowed 800 gms., of glu-
cose. Buf the amino acids have the same fuel
value as glucose, and 50 gms, of them were re-
quired. So that makes only 750 gms., but fats
have 2% times the fuel value of glucose, so
300 gms. of fats would take the place of all
the gluocose. * It has been shown that carbo-
hydrates can be manufactured by the body
from fats. So a total weight of 350 gms. plus
the few grams of mineral salts and vitamins
would be sufficient on an absolute basis.

Tarrant's letter brought up a nice problem.
There are several elements that the government
and police wouldn’t check on that are valuable.
They are the alloy metals, as beryllium, chro-
mium, vanadium, iridium, et cetera. The trou-
ble is that the volume used would not make
the profit demanded. A good one would be io-
dine, but again I doubt if it could make the
required profit. That leaves only a few. I
would start with lead, which is fairly cheap
and make mercury. Mercury brings a guod
price and has a steady and increasing demand.
What about it, Mr. Tarrant ?*—Thomas S. Gard-
ner, 1416 Northwest Boulevard, Columbus, Ohie.



IsBALDNESS

Necessary 72 7 7 ?

“ ” in many cases, is the opinion of many
leading scalp specialists and dermatolo-

gists. More surprising still is the ease

with which J can be obtained and

baldness otten can be prevented. All you

have to do is practice elementary health rules which
include cleanliness and exercise., Just as improper ex-
ercise will do more harm than good for other parts of
gour body, so will improper massage fail to sufficiently

enefit hair growing on the scalp.

The Vitex Hair Institute, Inc. has now made it pos-
sible for anyone, rvgurdlvw of where they live, to mas-
sage their hair and scalp in a pruhwqurml manner .

a registered physician and dermatologist has ~u1n-r\1<9d
the charts and written explanations; all specially created
for you who want to escape baldness. These ¢ y-to-un-
derstand charts are now ready for public distribution.
These charts show you how three simple steps, that require
Just five minutes a day, morning and night, stimulates hair
growth by inducing a freshening rush of blood to the scalp
this nourishes the tissues that have to do with the
growth of the hair, helps to reawaken dormant
but live hair roots. This is virtually a picture
method which guides you to hair success and
is yours to have and use permanentl is
given to you without extra cost
when you order VIDEX'S TRIPLE
ACTION HAIR TREATMENT.

VIDEX TRIPLE ACTION HATR TREAT-
MENT includes the same products used
with much success here at the Institute.
The cleansing, stimulating and hea'thful ef-
fect of these preparations when used along
with the scalp manipulations effect the
greatest benefits.

STOP BALDNESS
At Danger Areas .. ..

Remove foreign substances that clog
the pores and choke the hair roots.
When there is no crusty, scaly coating
to interfere with circulation, hair has
a chance to grow. Check up your own
hair condition. Is your scalp itchy?
Are you troubled with excessive dan-
druff? Is your hair dull, lifeless and
brittle? Is your hair getting thin? Is

our hair coming out excessively?

JUST 10 MINUTES A DAY
TO HELP KEEP BALDNESS AWAY

Order today and we will include without extra /cost the
VITEX HAIR INSTITUTE, Inc. “Three Easy Steps.”
This method, instructions and advice alone is invaluable.
Shows you our expert, correct way to manipulate areas
that effect hair growing centers. Written and pictured in
easy-to-unders d, simplified form so that you can prac-
tice the system in privacy, in spare time.

RUSH COUPON FOR SPECIAL OFFER

Order now and get without extra cost our valuable, pro-
fusely illustrated, booklet explaining THE VITEX SYS-
TEM. . “Our simplified method for scientific hair
improvement at home.”” It explains . . . Your Head
and Its Hair . . . What Can Be Done? . . . How

hese are generally healthy hair L’“,".‘“.!hl{r Cn 1 ‘3}}:6
¥ & b g Sebaceous Glands . . . y

trouble makers. Use VIDEX'S |yIDEX'S Treatment Helps Hair Falls and contains
Hair Treatment to help create and other valuable advice. Send

maintain a healthy scalp condition
that will encourage healthy hair
growth.

THERE IS HOPE FOR YOU

Don’t despair because of exces-
sive loss of hair don’t resign
yourself to baldne because there
is hope for you. If your condition
is caused by excessive dandruff or
some other local disorder, VIDEX
Treatment will pave the way to
keep your hair growing. Hundreds
of unsolicited and enthusiastic let-
ters received from users proves
that VIDEX is good order
today and start to correct your
hair troubles right away.

@® MONEY BACK GUARANTEE®

You do not risk a cent using VIDEX. You must
be satisfied or your money will be refunded in full
Order TODAY

after ten days trial.
much and costs so little.

® IMPORTANT NOTICE ©

If you live in New York, or expect to visit here,
ou are invited to visit our Fifth
eée convincing proof of the results achieved, giving

personal scalp and hair treatments.

Three Important Benefits
I. Stimulates growth areas: After
.mpl)mg VIDEX you will note a

S tingling or ‘‘drawing’’

Evidence of how ef
f( ctively your scalp is being
stimulated in the areas where

blood must nourish the hair roots.
2. Helps dispel excessive dandruff,
stops itching. Effective in dissolv
ing accumulated waste matter
that strangles the hair and causes
irritation by clogging up the fol-
licle ‘‘funnels.””

3. Purifies as it cleanses. After
you have allowed VIDEX to
“work’’ it saponifies easily with
water and rinses completely clear,
leaving the scalp healthfully clean
and the hair naturally brilliant.

Avenue Salon.

how to
Videx Hair

. . it does so Eiude

Send me instruction
T enclose_$3.

D Ship order checked above C.0.D.
NEME - oo gobgioniaansh R R AR SE IR e Y A

Address ...
NOTE: Canadian and foreign orders must be u(companied by cash, _I

I clude the special instructions and secalp lifting charts.

today for an eight treat-
ment bottle of VIDEX'S
Triple Action Treatment for
only $1.00 . . . Save money
) . order this special $3
combination. A 16 oz. size
of VIDEX'S Triple Action
Treatment (4 times quan-
tity) is regularly $3. Or-
der this and we include a ene
dollar 1 oz. size of VIDEX'S
CORRECTIVE POMADE,
saving you $2. You really
should have Pomade because
it is used daily and he!pi
speed up results. SH
COUPON TODAY!
VITEX HAIR
INSTITUTE, Inc.
Dept. 605

521—5th Ave., N. Y.

and other information showing me
Also send $1.00 8-treatment size of
and Scalp Triple Action Treatment postpaid.

|
|
l
Send large economy size of VIDEX postpaid and I
|
l
|

5, cha
lift my scalp.

FREE 1 oz. jar of daily Corrective Pomade. Also in-

I will pay postage.



picks his racing

cars for speed—

his cigarettes for
slow burning

HERE THEY COME in a hurricane
of dirt and oil. You can almost hear
the whine of motors and shriek of
brakes as they streak into the sharp
unbanked curves. They may -call 'em
“midget racers,” but there’s speed
to burn underneath those hoods.
Leading the pack in the picture
above is Bob Swanson, Pacific Coast

champ. In a split second these racers
may be somersaulting, flying through
fences. Bob Swanson likes a slower
pace in his off-time. Smokes Camels
a lot. He explains: “I don’t like
overheating in my cigarette any
more than in a racing motor. I stick
to Camels. I know they're slower-
burning . . . milder and cooler.”

Slower-burning Camels give the extras

MORE PLEASURE PER PUFF
...MORE PUFFS PER PACK!

Camels

SPEED'S MY DISH IN A
RACING CAR_BUT | WANT MY
CIGARETTE SLOW-BURNING.
CAMEL CIGARETTES BURN

ON THE SLOW SIDE -

GIVE THE 'EXTRAS'IN
SMOKING PLEASURE

WITH BOB SWANSON, it's always
a slow-burning Camel. “That slower
burning makes a big difference,” says
Bob. “Camels are milder — easier on
my throat. They don’t bother my
nerves. They never tire my taste. And
they give an extra amount of smok-
ing, too.” Millions have learned that in
cigarettes the coveted extras of cool-
ness, mildness (which includes free-
dom from irritation), and full, rich
flavor go with slow-burning Camels.

In recent laboratory tests, CAMELS burned 25%
slower than the average of the 15 other of the

largest-selling brands tested —
slower than @ny of them. That
means, on the average, a smok-
ing plus equal to

5 EXTRA SMOKES
PER PACK!

Copyright, 1940, R. J. Reynolds Tobacco Company, Winston-Salem, N. C.

— the ciparette of
Costlrer Jobaccos
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