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The Sweet Voices of Christmas
with massed Children’s Chorus and the dynamic “Living Sound
Chimes! Includes Rudolph The Red Nosed Reindeer, | Saw
Mommy Kissing Santa Claus...and 8 other selections. All your
holiday favorites! This is your FREE GIFT just for auditioning...

;

More than 50 of the world's most popular | Y
and familiar Holiday Songs, Carols, and ¢
Hymns in a single magnificent 4 record

treasuryl

Never before released—newly recorded!

ALL YOUR FAVORITES IN A MAGNIFICENT NEW COLLECTION

The Longines Symphonette and The Singing Choraliers
bring you a whole new and exciting Holiday Treasure
Chest overflowing with the favorite, most beloved music
of the Christmas Season. In this one complete Treasury
you'll find popular music —White Christmas, The Littie
Drummer Boy, It's Beginning To Look A Lot Like Christ-
mas, Santa Claus Is Comin' To Town—traditional carols
—Good King Wenceslas, Deck The Halls With Boughs
Of Holly—and your favorite hymns and sacred music,
Joy To The World, O Come All Ye Faithful, Ave Maria,
Three Kings Of Orient, and The First Noel. Yes, thic
superb Holiday Treasury will be cherished for a host of
Christmases to come! And it's packaged in a beautiful,
life-time presentation case illustrated in full color with
a famous CURRIER AND IVES print! For your own home,
loved ones, “Christmas at the Fireside” is
Family anthology of the Holiday Season!

orasa o
THE American
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THE LONGINES SYMPHONETTE SOCIETY
Symphonette Square « Larchmont, N.Y. 10538

Rush my FREE ot album, “The Sweet Voicesof Chis: |

Longines Symphonette’s Complete Treasury of Holiday Music

THE LONGINES SYMm

PHO

complete treasury of nostalgic hol

CHRISTRS

FREE 10 DAY TRIAL—KEEP FREE RECORD!

Mail the coupon below and receive the Treasury of
“Christmas at The Fireside” to play again and again
without cost or obligation. Along with the Treasury comes
your FREE and exclusive “collector's edition” recording
of THE SWEET VOICES OF CHRISTMAS! Massed chil-
dren's voices in the clear, beautiful harmony most asso-
ciated with the Holiday season. And the thrilling “Living
Sound” chimes are o true-to-life, it is like having a
mighty Cathedral in your own living room. You must be
delighted in every way with the 4 record Treasury of
“Christmas at the Fireside" or you can return it and owe
nothing; you keep free “Sweet Voices of Christmas” no
malter what you decide. Not available in stores any-
where, not a club plan—just an opportunity to own the
finest ‘Christmas music anthology ever! And you can
use the convenient payment plan if you wish. Mail cou-
pon today. Prompt delivery guaranteed.

R891-865
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Address.

“The Sweet Veices of Christmas” Album, return the
Treasary and owe nothing or remil just 35 month uatil
$9.95 plus small is poid. (Ada 3135 | Cit
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FREE 10 DAY TRIAL
INVITATION

Over50 selections—4 pure vinyl records
in magnificent full-color Library Case

White Christmas
Silver Bells

The Christmas Song

God Rest Ye Merry Gentlemen
The Twelve Days Of Christmas
Lo How A Rose

0, Little Town of Bethlehem
Bring a Torch Jeannette Isabella
Jingle Bells

Deck The Halls

Dance Of The Sugar Plum Fairies

NETTE'S

iday music

Which are your favorite holiday songs?

Away in a Manger
It Came Upon A Midnight Clear

We Wish You A Merry Christmas
Home For The Holidays

What Child Is This

0 Holy Night

March From Babes In Toyland

For Unto Us A Child Is Born (Messiah)
I'll Be Home For Christmas.

0 Come All Ye Faithful

Santa Claus Is Coming To Town

and many more of the songs you know and wanted to own —

MAIL COUPON TODAY!

JUsT $500 A MONTH

OR $9.95 (-Siyssias

Less than 25¢ a selection

The_Longines Symphonette Society

An Educational Service of The Longines-Wittnauer Watch Company




KEEP PACE WITH SPACE AGE!

Soln Problems! Tell Fortunes! Play Games!

NEW WORKING MODEL
DIGITAL COMPUTER

OF GIANT ELECTRONIC BRAINS
Fascinating new - see-through model
computer actually solves problems,
teaches computer fundamentals. Adds,
subtr: ultiplies, shifts, complements, carries, memo-
rizes, counts, compares, sequences. Attracuvely colored,
rigid plastic parts easily assembled, 12” x 33" x 4%"”

Incl. step-by-step assembly diagrams, 32-page instruc-
tion book covering operation, computer language (binary

system), programming, problems and 15 experiments.
Stoek No. 70,683-A ..........ccc0venuennan $5.00 Ppd.
Expl Fascinati World Of Magnetism!

New 15 Magnet Sampler Kit
| 11 Shapes! Many Compositions!
Ever ripen tomatoes by magnetism
—paint pictures using magnet as a
brush and iron filings as paint?
Surprising new ideas and uses for
the bewildering forces of magnetism
are continually discovered. Here,
in one low-cost kit, you _can learn
and experiment with varied mate-

als that obsoleted Magnetite—the natural magnetic ore.
Terrific assortment includes ferrites, ceramics, flexible
rul;lber, alnico in every shape imaginable—up to 20 lbs.

pull.
Sizes range from %” x 7/16” x 7/16” to 3” x 8" x
1/32”. Incl.: alnico w/handle, U-shaped alnico, three—
2 sided ceramic, flexible strip, alnico bar, ceramic, al-
nico disc w/center hole, 2 Ig. alnico cyl, sm. alnico cyl,
flex. sheet, 2 baby alnico bar, 3 channel-type pole pieces
for sm. ceramic magnets, bar magnet keeper, 2 disc mag-
net keepers compl info. and inst.

................... $5.00 Postpaid

Bargains Galore! Hours of Funl Only $5
NEW POPULAR SCIENCE FUN CHEST

Here are Edmund’s 9 top selling science
toys and curiosities in one fascinating,
low-cost package. Perfect gift item.
. Amuse and delight young and old for
hours on end. Educational, too! Teach
basic science Drlnclples in_a wonderful
new fun way. ; Solar Radiometer—
spins at 3,000 rpm Albert the Bobbing
Bird—runs continuously on
energy; Amazing Sealed Mercury
Puzzla. Five 2-sided Ceramw Mag-
3%” Burning Glass in Zip-
Iy Bag; Maqnetic Doggie and
Spinning Ball—ball spins as dog apnroaches Diffraction
Grating Rainbow Viewer; PIK-UP Ring (wlth Edmund
'AK) ; Popular booklet, ‘‘Astronomy and You”. All in
lie-cut storage box with complete mstructlons

STOCK NO. 70,787-A ...........cc0vnnnn $5.00 Ppd.

SCIENCE TREASURE CHESTS
For Boys—Girls—Adults!
Science Treasure Chest — Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror-film, prism, diffraction grat-
ing, and lots of other items for hundreds
of thrilling experiments, plus a Ten-Lens

Stock No. 70,780-A

weHO®

Kit for maklng telescopes, microscopes, etc. Full in-
structions.
Stock No. 70.342-A . $5.50 Postpald

Science Treasure chost
Stock No. 70.348-A

. $10.50 Postpaid

CRYSTAL GROWING KIT

Do a crystalography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes the
book ‘‘Crystals and Crystal Grow-
ing’’ and a generous supply of the
chemicals you need to grow large
dhpla) cr)stah of potassium aluminum sulfate (clear),
potassium sulfate (purple), potassium sodium tartrate
(clear), nickel sulfate hexahydrate (blue green) or hema-
hydrate (green), potassium ferricyanide (red), and coj
pe:dnceute {blue green). Stock No. 70,336-A $9.50 Post-
pa

ORDER BY STOCK NUMBER

ACTUAL MINIATURE VERSION |

PEN ACCT TO RATED FIRMS
€0O., BARRINGT

SEE MANNED MOON SHOTS, SPACE FLIGHTS, CLOSE-UP!

STUDY or PROFIT

Bargain! 3’/ Astronomical Telescope

See the stars, moon, phases of Venus,
, planets close up! 60 to 180 power—
famous Mt. Palomer Reflecting type.
Unusual Buy! Equipped with Equa-
torial mount; finder telescope; hard-
wood trlpod Included FREE: ‘STAR
CHART"; 272- -page ‘“HANDBOOK
OF HEAVENS” "HOW
YOUR TELESCOPE”’ boo!
Stock Nn 85,050- A $29. 95 Postpaid

4"
Stock Nu 85,105- A .................... $79.50 F.0.B.

SUPERB 6” REFLECTOR TELESCOPE!
Inc. electric clock drive, setting circles, equatorial mount,
pedestal base, 4 eyepieces for up to 576X
Stock No. 85,086-A ... $195.00 F.0.B. Barrington, N.J.

AUTOMATICALLY SHOWS TIME, TIDES, POSITION
OF SUN, MOON, STARS

NEW
SPILHAUS
SPACE CLOCK

19 Readings at a Glance

8 Dials—Completely
Hluminated
Startling scientific achievement,

yet completely practical and func-
tional. Designed for the space age
by world renowned sclentist, Dr.
Athelstan Spilhaus, Dean of Tech-
nology, University of Minnesota. Handsome conversation
piece—constantly up-to-date encyclopedia of the s
The Spilhaus Space clock has beautiful fruitwood case
and 3 illuminated sky-blue dials. Blends with decor of
any home, office, club room,
window, hotel, etc. Large dial shows sun position, daﬂy
sun rise and set, moon position, moon rise and set, phase
of moon, low and high tide time, current stage of tide,
day and month of year, current position of stars in sky,
time of star rise and star set, relationships of sun,
moon and stars, sidereal or star-time. Left dial shows
local time. Right dial world time including major U. 8.
cities and Universal (Greenwich) time. on
house current—requires only one simple settlnz for any
geographic location. Measures 16” high x 11%” wide x
415" deep. Complete satisfaction guaranteed ¢r money
refunded. Shipping wt. 12 Ilbs.

Stock No. 1202-A ..........c..0...... $190. F.0.B.
SPECIAL 220-V., 50-CYCLE MOTOR—

illuminated dials
Stoek No. 1208-A

F.0.B.

.................. $210.
WOODEN SOLID PUZZLES
£ s om, 12 different puzzles that will
%\ m Q w and reason. Here is a fascinat-
£ o ing assortment of wood puzzles
that will provide hours of
pleasure. Twelve different puz-
zles, animals and geometric
semble, give a chance for all the family, young and old,
to test skill, patience and, best of all, to stimulate ability
to think and reason while having lots of fun. Order
yours now. Stoek No. 70,205-A ........ $8.00 Postpaid
Send check or M.0, Satisfaction or Money Back!
MAIL COUPON for FR ATALQ ‘A
Completely New—1966 Edition ;
148 Pages—Nearly 4000 Bargains
EDMUND SCIENTIFIC CO, g
Barrington, New - Jersey

stimulate your ability to think
o, Y
forms to take apart and reas-
EDMUND SCIENTIFIC CO., Barrington, N. J.
Please rush Free Giant Catalog A

ATISFACTION

NEW JERSE

0800
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Strange worlds
of fiction and
fuct from

CHITON ()

-

DUNE

By FRANK HERBERT. This gripping
novel of the distant future, by the
author of The Dragon in the Sea, cen-
ters around a man whose son happens
to be the possible key to all human
rule, power, and indeed knowledge! It
is a dazzling tour de force that blends
the power of the past with a sweeping
vision of the future. $5.95

AGENT OF THE TERRAN EMPIRE

By PouL ANDERSON. A two-time win-
ner of the “Hugo” Award for science-
fiction writing introduces Sir Dominic
Flandry — Captain in Earth’s Imperial
Naval Intelligence Corps and the
“Agent 007” of the future. Here are
swashbuckling battles galore as Flan-
dry fights his way through a clutch of
enemies — human and non-human.

$3.95
FLANDRY OF TERRA

By PouL ANDERSON. Captain Flandry
mans the ramparts of the universe once
again in these swift-paced adventures.
This time he is up against a hundred-
foot-long enemy agent, a catlike beau-
ty, and a ruthless scientific tyranny.

$3.95

A NICE DAY FOR SCREAMING
And Other Tales of the Hub

By JAMES ScHMITZ. Incredible adven-
tures from the central nexus of the
Galactic Civilization in the year 3500
A.D. $3.95

TO WORLDS BEYOND

Tales of the Future

By ROBERT SILVERBERG. Foreword by
ISAAC ASIMOV. A great master of S-F
shows us our descendants in action
among the stars, in provocative stories
that pose such questions as: Can we
out-invent intelligent aliens? What is
the definition of a zoo — and who be-
longs behind the bars, we or they?

$3.95

Now at your bookstore

CHILTON BOOKS, 227 So. 6th St., Phila., Pa. 19106
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EDITORIAL BY JOHN W. CAMPBELL

Several science-fiction areas have
been ruined, recently, by the ad-
vance of factual knowledge. Venus
as a lush, jungle planet full of
strange animals and beautiful prac-
tically human maidens, for instance,
went out when Mariner II reported
back. Any Venusian maidens could
do soldering by just squeezing the
stuff between their superheated fin-
gers.

Mariner IV has done almost an
equally good job of rebuilding our
picture of Mars; that 1% -of-Earth’s
atmosphere, with winds so vicious
they can whip dustclouds a hun-
dred kilometers into the thin air—
not, ’'m afraid, where John Carter
of Mars lived.

But an even more devastating
blow is being dealt to robots in a
less spectacular, more leisurely fash-
ion. Turns out they ain’t what
they’re cracked up to be.

Let’s explain it in a little story,
about a young, muscular, and wise
Engineer, who has invaded the pri-
vate sanctum of an Evil Mad
Scientist. The Scientist has been
building robots with which he plans
to Conquer the World.

The Engineer is detected, and the
Mad Scientist chortles “Heh! Run
—go ahead! Much good it will do

you! My mighty robots will tear
you to pieces as they will destroy
all my enemies!” He then looses a
horde of various robots after the
fleeing Engineer, robots ranging
from 100-ton self-directed super-
tanks-with-grabbing-attachments,
down to small sizes for spy work.

The Engineer gains a few mo-
ments by climbing up and over the
perimeter fence—while the robots
obey their program and go through
the gate—and racing down toward
the marshy ground leading to the
narrow estuary on which the Mad
Scientist had built his place. He
plunges into the water, swims as
fast as he can the two hundred
yards to the opposite side, climbs
out, and races toward a rocky cliff
a quarter-mile away.

He has to stop and swat down a
few flying spy robots that are fol-
lowing, being very annoying like
over-size mosquitoes, but essential-
ly harmless. He’s also slowed down
by having to work his way in,
through, among, and over the
boulders that have fallen from the
weathering of the cliff.

However, all the fast, wheeled
robots are being dragged out of the
marsh by slow, tracked service ro-
bots by this time. The 100-ton
super-tanks made it through the
marsh O.K., but they’re lighting all
the trouble lights on the Mad
Scientist’s monitor boards; they were
proof against shells, and poison
gases wouldn’t bother their machin-
ery—but the Mad Scientist hadn’t

6 Analog Science Fiction / Science Fact



provided insulation adequate to
stop salt water under pressure.
There are three of them stuck at the
bottom of the estuary. Since the
bottom’s pretty muddy, they’re
gradually sinking deeper into the
mud. Some amphibian models
made it through the marsh on their
tracks, by going into low-low and
churning, made fair time through
the estuary, but are now stuck with
churning tracks between some of
those fallen boulders.

Four quasi-manlike robots man-
aged to get across the estuary—
they walked across the bottom,
with enormous expenditure of pow-
er because of the soft mud and
they’re far heavier than water—
and are doing quite well getting
through the boulders.

The Engineer, however, has
reached the cliff, and is working
his way up a chimney. Fortunately
the Mad Scientist has run out of
flying spy-types; they were most
pestiferous.

Wet, hot, panting heavily, the
Engineer finally reaches the top of
the cliff and sits down to rest.

One of the humanoid robots
emerges from the chimney, and
starts toward him. The Engineer
stands up, grasps the robot’s arms,
and twists them into a square knot,
knocks the machine down, plants a
foot on it, and yanks off first the
left and then the right leg.

Finally he sits down comforta-
bly, props the robot’s head in front
of him, and says, “Now, you old

Colloid and Crystalloid

fool, will you be a little more sensi-
ble? I know you’re listening to the
pickups in this contraption. Sure,
metal machines are stronger than
living organisms—when you have
five tons of metal, and one hundred
fifty pounds of organism, power the
thing with a power house, and ask
it to do only one thing, or a very
few things.

“But this cute little multipurpose
gadget—and T’ll give you full credit
on it; I didn’t think you could make
one that could follow me up a rock
chimney!—had to be built so light-
ly, so delicately, that its arms and
legs are far weaker than mine. Yet
it weighs about two hundred sev-
enty pounds to my two hundred
and ten.”

This, of course, was a very short
chase; it didn’t require the robot to
continue functioning without pow-
er input for two weeks, and then
require that it live off the country.
It didn’t have to build repair parts
for itself and install them properly,
either. It wasn’t really a fair test of
Man vs. Machine.

The Myth of the Mighty Robot
stems from a basically false con-
ception; the idea that metal is
stronger by far than flesh and bone.
The simple fact is—bone is stronger
than the best steels available! Not
only in terms of strength per pound,
but even in terms of strength per
cubic inch.

A prosthetics engineer, some
years back, told me of the trouble
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they had making a surgical prosthe-
sis to replace accident-destroyed
hip joints. The problem was to
make a gadget that could replace
the top portion of the human thigh
bone, the femur. As an engineering
problem it’s a dilly, because the
femur has an offset that carries the
loads around a 45° angle—which is
something no engineer likes having
to do. It’s necessary, however, to
allow room between the thighs for
the powerful muscle-engines needed
to operate the complex leg func-
tions.

They built a machine that walked
like a man, and built in strain
gauges to measure the forces im-
posed by normal walking activity.
The results didn’t make them
happy; they found forces as high as
seventy-two hundred pounds in a
one hundred fifty pound man’s nor-
mal daily movements.

The neck of the femur—the part
that goes from the end of the
straight member to the ball that fits
in the socket of the hip—is ap-
proximately 98 inch in diameter.
When they built a stainless steel
member of dimensions to fit in the
place of the original bone, it
snapped under the loads.

They did quite a bit of design
and testing of alloys before they
got one that would fit in the avail-
able space, and could carry the
loads. It was not—not by a long
shot!—as light as the bone it re-
placed. It was, however, reasonably
successful as a surgical prosthesis.

Last I heard about it, they’d had
a few snap in service. One failed
when the Navy veteran who’d lost
his original in a kamikaze attack,
slid into first base in a softball
game.

The engineer was still working
on another problem; a unit to re-
place the left elbow joint. (In Eng-
land, where they drive on the left,
they need replacement right elbow
joints.) This project had been
stalled for some time because of a
small bony finger in the human el-
bow, which serves as a stop to pre-
vent the elbow swinging beyond the
straight-out position. The dimen-
sions of the little bony piece are de-
termined by the placement of other
components of the joint; you can’t
make it twice as thick, or increase
its length—you’re stuck with the
original dimensions. When a base-
ball pitcher suffers from a sore arm,
it’s usually that little bony finger
that’s in trouble.

The engineers were in trouble
because no stainless steel or other
noncorrosive alloy that the body
fluids would tolerate could take the
terrific shock loads that are im-
posed on that little piece of bone.
It simply got mashed out of shape,
or broke off when they tried their
metal duplicates.

This was, as I say, several years
ago. At the time, I repeated that
data to another engineer friend,
who flatly and absolutely refused to
believe it. It was impossible non-
sense; stainless steels are far strong-

8 Analog Science Fiction / Science Fact



er than any piece of rock—and cer-
tainly stronger than a piece of por-
ous calcium phosphate such as
bone!

It’s precisely that thinking that’s
led to the conviction that metal
robots would, of course, be far
stronger than living organisms.

The explanation didn’t appear
until quite recently—when engi-
neers themselves produced a mate-
rial that had a working strength an
order of magnitude greater than
they could account for! The epoxy-
fiberglass panels used in printed cir-
cuit-mounting boards today, where
high strength and rigidity at low
weight are vital, as in space vehi-
cles, have fantastic properties. The
stuff is lighter than aluminum, has
a tensile strength and a rigidity
greater than steel, and, just inci-
dentally, a corrosion resistance that
puts both metals to shame. The
elasticity of the stuff is such that it
can be bent into a 180° curve, and,
when released, snaps back—not
like a steel spring, but with far bet-
ter recovery.

Its properties so exceeded any ex-
pectations that the stuff demanded
a new basic-research program to
find out how it could possibly do
what it quite obviously did.

That led them to the concept of
“two-phase materials.” In the
epoxy-fiberglass, the two phases are
the glass fibers, and the epoxy glue
that binds them together. The gen-
eralized approach is a hard phase,
and a softer binding phase that

Colloid and Crystalloid

holds the harder crystalline phase
locked together. Perfect glass fi-
bers have been produced in the
laboratory that show strengths in
the order of 2,000,000 pounds per
square inch—some ten times the
strength of high-strength steel.
However, the slightest crystalline
defect—and the strength plummets,
because under stress, the defect
spreads, acting as a wedge to cleave
sound crystalline material. The 2,-
000,000 pound strength could never
be realized in glass because of that
spreading of defects.

When minute fibers are bound
together with a glue, however, the
defect can spread only through the
one fiber—while the stress is car-
ried across to adjoining fibers, which

. are not defective at that point, and

can readily carry the load. Break a
link in a chain, and the chain
breaks; break a fiber in a rope, and
the rope is essentially unchanged.
So with the two-phase materials;
like ropes, the stress is distributed,
and they don’t fail.

Once this was recognized, some
further research turned up some
highly interesting things. Measur-
ing individual crystal strengths, they
found that iron is one of the weaker
metals; the strongest of all metals,
by far, is, very unfortunately, irid-
ium. It’s unfortunate, because it’s
also the densest element and sells
for about five times the price of
platinum. But the second strongest,

continued on page 156
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DOWN

Styphon!

The last story Beam Piper finished

before his death—another tale of the
Pennsylvania State Trooper thrown on

his own in another time-line.

With one great advantage—he knew
military history those folks never heard of!

H. BEAM PIPER

Illustrated by Kelly Freas
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In the quiet of the Innermost Cir-
cle, in Styphon’s House Upon
Earth, the great image looked
down, and Sesklos, Supreme Priest
and Styphon’s Voice, returned the
carven stare as stonily. Sesklos did
not believe in Styphon, or in any
other god; if he had, he would not
be sitting here. The policies of Sty-
phon’s House were too important to
entrust to believers. The image, he
knew, was of a man—the old high
priest who, by discovering the ap-
plication of a half-forgotten secret,
had taken the cult of a minor heal-
er-god out of its mean back-street
temples and made it the power that
ruled the rulers of all the Five Great
Kingdoms. If it had been in Sesklos
to worship anything, he would have
worshiped that man’s memory.

And now, the first Supreme Priest
looked down upon the last one. He
lowered his eyes, flattened the
parchment on the table in front of
him, and read again:

PTOSPHES, Prince of Hosti-
gos, to SESKLOS, calling himself
Styphon’s Voice, these:

False priest of a false god, im-
pudent swindler, liar and cheat!

Know that we in Hostigos, by
simple mechanic arts, now make
for ourselves that fireseed which
you pretend to be the miracle of
your fraudulent god, and that we
propose to teach these arts to all,
that hereafter Kings and Princes
minded to make war may do so
for their own defense and ad-
vancement, and not to the en-

richment of Styphon’s House of
Iniquities.

In proof thereof, we send you
fireseed of our own make, enough
for twenty musket charges, and
set forth how it is made, thus:

To three parts of refined salt-
peter add three fifths of one part
of charcoal and two fifths of one
part of sulfur, all ground to the
fineness of bolted wheat flour.
Mix these thoroughly, moisten
the mixture and work it to a
heavy dough, then press the
dough to cakes and dry them,
and when they are dry, grind and
sieve them.

And know that we hold you
and all in Styphon’s House of In-
iquities to be our mortal enemies,
and the enemies-general of all
men, to be dealt with as Wolves
are, and that we will not rest con-
tent until Styphon’s House of In-
iquities is utterly cast down and.
ruined.

PTOSPHES
That had been the secret of the
power of Styphon’s House. No rul-
er, Great King or petty lord, could
withstand his enemies if they had
fireseed and he had none. Given
here, armies marched to victory;
withheld there, terms of peace were
accepted. In every council of state,
Styphon’s House had spoken the de-
ciding word. Wealth had poured in,
to be lent out at usury and return
more wealth.
And now, the contemptible
prince of a realm a man could
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ride across without tiring his horse
was bringing it down, and Styphon’s
House had provoked him to it.
There were sulfur springs in Hosti-
gos, and of Styphon’s Trinity, sulfur
was hardest to get. When the land
around the springs had been de-
manded of him, Ptosphes had re-
fused, and since none could be per-
mitted to defy Styphon’s House, his
enemy, Prince Gormoth of Nostor,
had been raised against him, with
subsidies to hire mercenaries and
gifts of fireseed. When Gormoth
had conquered Hostigos, he was
pledged to give the sulfur springs to
Styphon’s House. Things like that
were done all the time.

But now, Ptosphes was writing
thus, to Styphon’s Voice Himself.
For a moment, the impiety of it
shocked Sesklos. Then he pushed
aside Ptosphes’ letter and looked
again at the one from Vyblos, the
high priest of the temple at Nostor
Town. Three moons ago, a stranger
calling himself Kalvan and claiming
to be an exiled prince from a far
country—the boast of every needy
adventurer—had appeared in Hos-
tigos. A moon later, Ptosphes had
made this Kalvan commander of
his soldiers, and had set guards on
all the ways out of Hostigos, allow-
ing any to enter but none to leave.
He had been informed of that at
the time, but had thought nothing of
it.

Then, six days ago, the Hostigi
had captured Tarr-Dombra, the
castle guarding Gormoth’s easiest

Down Styphon!

way into Hostigos. The castellan, a
Count Pheblon, cousin to Gormoth,
had been released on ransom-oath,
with a letter to Gormoth in which
Ptosphes had offered peace and
friendship and the teaching of fire-
seed making. A priest of Styphon, a
black-robe believer, who had been
at the castle, had also been released,
to bear Ptosphes’ letter of defiance
to him.

It had, of course, been the strang-
er, Kalvan, who had taught Ptos-
phes’ people the fireseed secret. He
wondered briefly if he could be a
renegade from Styphon’s House.
No; only yellow-robe priests of the
Inner Circle knew the full secret as
Ptosphes had written it, and had
one of these absconded, the news
would have reached him as swiftly
as galloping relays of horses could
bring it. Some Inner Circle priest
could have written it down, a thing
utterly forbidden, and the writing
fallen into unconsecrated hands, but
he questioned that. The proportions
were different, more saltpeter and
less charcoal. He would have Ptos-
phes’ sample tried; it might be bet-
ter than their own.

A man, then, who had re-discov-
ered the secret? That could be,
though it had taken many years and
many experiments to perfect the
processes, especially the caking and
grinding. He shrugged. That was not
important; the important thing was
that the secrecy was broken. Soon
anyone could make fireseed, and
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then Styphon’s House would be only
aname, and a name of mockery.

Perhaps, though, he could post-
pone the end for as long as mat-
tered. He was near his ninetieth
year; soon he would die, and for
each man, when he dies, the world
ends.

Letters of urgency to the Arch-
priests of the five Great Temples,
telling them all. A story to be cir-
culated among the secular rulers
that fireseed, stolen by bandits, was
being smuggled and sold. Prompt
investigation of all stories of anyone
collecting sulfur or saltpeter or
building or altering grinding mills.
Immediate death by assassination
for anyone suspected of knowing
the secret.

And, of course, destruction of
Hostigos; none in it to be spared,
even for slavery. Gormoth had been
waiting until his crops were har-
vested; he must be made to strike
now. And as Archpriest of Sty-
phon’s House Upon Earth to Nos-
tor, this was quite beyond poor
Vyblos’ capacities, with more silver,
and fireseed and arms, for Gor-
moth.

He glanced again at Vyblos’ let-
ter. A copy of Ptosphes’ letter to
him had been sent to Gormoth;
why, then, Gormoth knew the fire-
seed secret himself! It had been dar-
ing, and fiendishly clever, of Ptos-
phes to give this deadly gift to his
enemy.

And with the archpriest, fifty
mounted Guardsmen of the Tem-

ple, their captain to be an Inner
Circle priest without robe, and more
silver to corrupt Gormoth’s nobles
and his mercenary captains.

And a special letter to the high
priest of the temple at Sask Town,
It had been planned to use Prince
Sarrask of Sask as a counterpoise
to Gormoth, when Gormoth had
grown too mighty by the conquest
of Hostigos. The time for that was
now. Gormoth was needed to de-
stroy Hostigos; then he, too, must
be destroyed, before he began mak-
ing fireseed in Nostor.

He struck the gong thrice, and as
he did he thought again of the mys-
terious Kalvan. That was nothing
to shrug off; it was important to
learn whence he had come before
he appeared—he was intrigued by
Vyblos’ choice of that word—in
Hostigos, and with whom he had
been in contact. He could have
come from some distant country, in
which fireseed was commonly made
by all. He knew of none such, but it
could well be that the world was
larger than he thought.

Or could there be other worlds?
The idea had occurred to him, now
and then, as an idle speculation.

It was one of those small late-
afternoon gatherings, with nobody
seeming to have a care in the world,
lounging indolently, smoking, sip-
ping tall drinks, nibbling canapes,
talking and laughing. Verkan Vall,
who would be Chief of Paratime.
Police after Year-End Day, flicked
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his lighter and held it for his wife,
Hadron Dalla, then applied it to his
own cigarette. Across the low table,
Tortha Karf, the retiring chief, was
mixing another drink, with the con-
centrated care of an alchemist com-
pounding the Elixir of Life. The
Dhergabar University people—the
elderly gentleman who was head of
the department of Paratemporal
Theory, the lady who was professor
of Outtime History (IV), and the
young man who was director of out-
time study operations—were all
smiling like three pussycats at a
puddle of spilled milk.

“You’ll have it all to yourselves,”
he told them. “The Paratime Com-
mission has declared that time-line
a study area, and it’s absolutely
quarantined to everybody but Uni-
versity personnel and accredited
students. And five adjoining, near-
identical, time-lines for comparison
study. And I will make it my per-
sonal business to see that the quar-
antine is rigidly enforced.”

Tortha Karf looked up. “After I
retire, I'll have a seat on the Com-
mission, myself,” he said. “I’ll make
it my business to see that the quar-
antine isn’t revoked or diluted.”

“l wish we could account for
those four hours after he was
caught in the transposition field and
before he came to that peasant’s
farm,” the  paratemporal theorist
fretted. “We have no idea what he
was doing.”

“Wandering in the woods, trying
to orient himself,” Dalla said. “I’d

Down Styphon!

say, sitting and thinking, for a cou-
ple of hours, trying to figure out
what happened to him. A paratem-
poral shift like that is a pretty shat-
tering experience for an outtimer.
I don’t think he was changing his-
tory all by himself, if that’s what
you’re worrying about.”

“You can’t say that,” the para-
temporal theorist reproved. “He
might have Kkilled a rattlesnake
which would otherwise have fatally
bitten a child who would otherwise
have grown up to be an important
personage. That sounds farfetched
and trivial, but paratemporal alter-
nate probability is built on such
trifles. Who knows what started the
Aryan migration eastward instead
of westward on that sector? Some
chief’s hangover, some tribal wiz-
ard’s nightmare.”

“Well, that’s why you're getting
those five control-study time-lines,”
the operations director said. “And
that reminds me; our people stay
out of Hostigos on all of them for
a while. We don’t want them massa-
cred along with the resident popu-
lation by Gormoth’s gang, or forced
to use First Level weapons in self-
defense.”

“What bothers me,” the lady pro-
fessor said over the rim of her glass,
“is Vall’s beard.”

“It bothers me, too,” Dalla said,
“but I'm getting used to it.”

“He grew it when he went out to
that time-line, and he hasn’t shaved
it off since. It begins to look like a
permanent fixture. And Dalla’s a
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blonde, now; blondes are less con-
spicuous on Aryan-Transpacific.
They’re both going to be on and off
that time-line all the time, now.”

“Well, your exclusive rights don’t
exclude the Paratime Police. I told
you I was going to give that time-
line my personal attention.”

“Well, you’ll not introduce a lot .

of probability contamination, will
you?” the paratemporal theorist
asked anxiously. “We want to ob-
serve the effect of this man’s ap-
pearance on that time-line—"

“No, of course not. But I'm al-
ready established with these people.
I am Verkan, a free-trader from
Grefftscharr, that’s the kingdom
around the Great Lakes. I am now
supposed to be traveling on horse-
back to Zygros, about where Que-
bec is on Europo-American; I have
promised Lord Kalvan to recruit
brass-founders to teach the Hostigi
how to cast brass cannon. He needs
light field-pieces badly.”

“Don’t they have cannon of their
own?” the historian asked. “I
thought you said—" -

“Wrought iron, welded up and
strengthened with shrunk-on rings.
They have iron works, there’s a lot
of bog iron mined in that section,
but no brass foundries. There are
some at Zygros, they get their cop-
per and tin by water from the
west.” He turned to the operations
director. “I won’t be able to get
back, plausibly, for another thirty
days. Can you have your first study

team ready by then? They’ll be the
Zygrosi brass founders.”

The young man nodded. “They
have everything now but local
foundry techniques and correct Zy-
grosi accent. They’ll need practice,
you can’t get manual dexterity by
hypno-mech. Yes, thirty days’ll be
plenty.”

“Good. We have two Paratime
Police agents in Hostigos now, a
supposed blind minstrel and a sup-
posed half-witted boy. As soon as I
show up with your crowd, they can
take off their coats and go to work,
and they won’t even have to hunt
for coathooks. And I’ll set up a
trading depot to mask your con-
veyor-head. After that, you’ll be in
business.”

“But you’re helping him win,”
the paratemporal theorist objected.
“That’s probability contamination.”

“No, it isn’t. If I didn’t bring in
fake Zygrosi brass founders, he’d
send somebody else to get real ones.
I will give him information, too, just
what any other wandering pack
trader would. I may even go into
battle with him, as I did at Tarr-
Dombra, with a local flintlock. But
I want him to win. I admire the
man too much to hand him an un-
earned victory.”

“He sounds like quite a man,” the
lady historian said. “I’d like to meet
him, myself.”

“Better not, Eldra,” Dalla
warned. “This princess of his is
handy with a pistol.”

“Yes. The man’s a genius. Only a
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police corporal on his own time-
line, which shows how outtimers let
genius go to waste. We investigated
his previous history. Only son of a
clergyman; father named him for a
religious leader, and wanted him to
be a clergyman, too. As a boy, he
resisted, passively; scamped all his
studies at college except history,
and particularly military history, in
which he was much interested.
Then they had this war in Korea,
you know what that was, and it of-
fered him an escape from the ca-
reer he was being forced into. Fa-
ther died while he was at war, moth-
er a year later. After the war he
entered the Pennsylvania State Po-
lice. Excellent record, as far as his
opportunities went; held down by
routine because nobody recognized
him for what he was. Then he blun-
dered into the field of that conveyor,
just when it went weak, and—"

Three months ago—no, just “at
another time,” he was sure of that—
he had been Corporal Calvin Morri-
son, Pennsylvania State Police. Now
he was the Lord Kalvan, in com-
mand of the army of Prince Ptos-
phes of Hostigos, and soon he would
marry Ptosphes’ daughter Rylla and
become heir-matrimonial to the
princely throne. That couldn’t have
happened in his own world.

Hostigos, of course, was no vast
realm. It was only as big as Centre
and Union Counties, Pennsylvania,
with snips of Clinton and Lycom-
ing. That was precisely what it was,

Down Styphon!

too, except that here-and-now there
was no Commonwealth of Pennsyl-
vania, it was part of the Great
Kingdom of Hos-Harphax—Hos-
meant great—ruled by a King Kai-
phranos. No, just reigned over light-
ly; outside his own capital at the
mouth of the Susquehanna, Kai-
phranos’ authority was nonexistent,
the present situation for example.

When he was was less evident.
Going to arrest a perfectly routine
hillybilly murderer, he had enter-
ed what could only have been a
time-machine; emerging from it, he
had landed on what could only have
been another time-dimension. He
had theorized a little about that,
and his theories had demolished
themselves half constructed. Then
he had given it up and dismissed the
whole subject. He had other things
to think about.

Rylla, for one; it was hard not to
think about her all the time. And
commanding an army, once he got
it made into one. And manufactur-
ing gunpowder in competition with
Styphon’s House. And fighting a
war, against uncomfortably steep
odds. And, at the moment, a meet-
ing of the General Staff, all of
whom were new at it. So, for that
matter, was he, but he had a few
vague ideas of military staff organi-
zation which put him several up on
any of the others. And he was hot
and sweat-sticky, because he was
wearing close to thirty pounds of
armor, to accustom himself to the
weight.
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They all stood around the big
table, looking at the relief map of
Hostigos and surroundings which
covered the entire top. Just to show
you, none of this crowd had ever
realized that maps were weapons of
war. Maps, here-and-now, were il-
luminated parchment scrolls, high-
ly artistic and wildly inaccurate.
This one had taken over a month,
he and Rylla doing most of the
work, from what he remembered of
the U.S. Geological Survey maps
he’d used on the State Police, from
hundreds of talks with peasants,
soldiers, woodsmen and landlords,
and from a good deal of personal
horseback reconnaissance.

“The bakeries in Nostor work
night and day.” That was old Xen-
tos, the blue-robed priest of Dralm,
who was also Prince Ptosphes’ chan-
cellor and because of contacts with
his co-religionists in Nostor, head of
espionage and fifth-column opera-
tions. “And milk cannot be bought
at any price, it is all being made
into cheese, and most of the meat
is being ground for smoked sau-
sages.”

Field rations, stuff a soldier could
carry in his haversack and eat un-
cooked. That could be stored, but
Xentos also had reports of wagons
and oxen being commandeered and
peasants impressed as drivers. That
wouldn’t be done too long in ad-
vance.

“Then they’ll strike soon,” some-
body said. “Taking Tarr-Dombra
hasn’t stopped Gormoth at all.”

“It delayed him,” Prince Ptos-
phes said. “He’d be pouring troops
in through Sevenhills Valley now if
we hadn’t.”

There was a smile on the thin
lips, between the pointed gray mus-
tache and the small chin-beard.
Ptosphes had been learning to smile
again, since the powder mill had
gone into production. He hadn’t,
before.

Chartiphon, bulky and grizzle-
bearded, stood glowering at the
map. He had been chief captain of
Hostigos for as long as Ptosphes had
been Prince; now he was second in
command—Field Marshal and
Chief of Operations—and gratify-
ingly unresentful at Lord Kalvan
being placed over him. His idea of
war was to hit every head you saw,
and whoever hit the most heads
first won. All this staff-stuff, maps
and fifth columns and logistics and
intelligence and security, he did not
understand, and he was happy to let
somebody do it who did. He’d been
informed that Lord Kalvan had
been hurled into the past from a
thousand years in the future by sor-
cery, and he probably half suspected
that Lord Kalvan was a sorcerer,
himself.

“Yes, but where?” he wanted to
know.

Ptosphes drew his sword. It was
a rapier; the bladesmiths at Tarr-
Hostigos had been swamped with
orders for rapiers, since this crowd
had learned that a sword has a point
and that a thrust beats a swinging
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cut. He used his point now to trace
the course of the West Branch—the
"Athan, here-and-now—from the
otherwhen site of Muncy down to
where Milton ought to be. The point
rested on the river midway between
them.

“Marax Ford,” he said.

“Oh, no, Prince!” Chartiphon
growled. “Go all the way around the
mountain and all the way up East
Hostigos? He won’t do that. Here’s
where he’ll try to come in.”

He drew his own sword—long,
heavy and double-edged, none of
these newfangled pokers for him—
and pointed to the juncture of Bald
Eagle Creek and the river, at the site
of Lock Haven.

“Listra Mouth,” he said. “He can
move his whole army west along the
river, cross here—if we let him—
and go up the Listra Valley to the
Saski border. And that’s where all
our ironworks are.”

Now that was something. Not so
long ago, Chartiphon had taken
weapons for granted. Now he was
realizing they had to be produced.

That started an argument. Some-
body thought Gormoth would try
to force one of the gaps. Not Dom-
bra—Antes Gap—that was too
strong. Maybe Vryllos—McElhat-
tan—or the gap back of where
South Williamsport ought to be.

“He’ll attack where he can best
use his cavalry,” young Harmakros,
who was a cavalryman himself, de-
clared. “That’s what he has the
most of.”

Down Styphon!

That was true. Gormoth’s caval-
ry superiority was something to
worry, not to say be frightened,
about.

“He’ll attack where we don’t ex-
pect him to.”

That was Rylla, in male riding
dress, a big dagger on her belt and
a pheasant feather in her cap, lean-
ing forward on the map table
across from him.

Rylla was the nicest of many nice
things, here-and-now. She was beau-
tiful—blond hair almost shoulder-
length, laughing blue eyes, impu-
dent tilty little nose dusted with
golden freckles—gay and fun-lov-
ing. She was utterly fearless; he’d
first seen her riding into a cavalry
skirmish at the head of her father’s
troopers. But best of all, after the
wonderful very-best that she loved
him and was going to marry him,
the girl had a brain and wasn’t
afraid to use it.

“That’s right,” he agreed. “Where
don’t we expect him?”

“You know what that means?”
Ptosphes asked. He had a pretty
good brain, himself. “It means we’ll
have to be strong enough to resist
everywhere.” His rapier point
swung almost from one end of the
map to the other.

“With five thousand, and that
counts boys with bows and arrows
and peasant grandfathers with
pitchforks?” Chartiphon demanded.
“Don’t joke about such things,
Prince.”
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It came to a little over that, but
not much. Twenty-five hundred reg-
ular infantry, meaning organized
into something like companies and
given a modicum of drill, a thou-
sand arquebusiers and calivermen,
with fifteen hundred pikemen to
keep the cavalry off them. Two
thousand militia, peasant levies,
anybody who could do an hour’s
foot-drill without dropping dead,
armed with anything at all. And
slightly less than a thousand caval-
ry, with steel cuirasses, helmets
and thigh-guards. And against that,
Prince Gormoth had four thousand
of his own subjects, including nei-
ther the senile nor the adolescent
and none of them armed with bows
or agricultural implements, and six
thousand mercenaries, of whom
four thousand were cavalry.

“Then we’ll just have to be able
to move what men we have around
faster,” Rylla said.

Well, good girl! She’d grasped
what neither her father nor Harma-
kros had, that mobility can make up
for a numerical inferiority.

“Yes. Harmakros, how many
horses can you find to mount our in-
fantry? They don’t have to be good
horses, just good enough to get the
men where they can fight on foot.”

Harmakros was scandalized.
Mounted soldiers were cavalry;
anybody ought to know it took
years to train a cavalryman. So was
Chartiphon; infantry were foot sol-
diers, and had no business on horse-
back.

“It’ll mean one out of four hold-
ing horses in a battle, but they’ll get
to the battle before it’s over, and
they can wear heavier armor. Now,
how many infantry can we mount?”’

Harmakros looked at him, de-
cided that he was serious, and was
silent for a while. It always took
Harmakros a little to recover from
the shock of a new idea. Then he
grinned and nodded. “T’ll find out,”
he said, grabbing the remount offi-
cer by the arm and pulling him off
to the side. Rylla joined them with a
slate and a piece of soapstone. Rylla
was the math wizard; she’d learned
how to do up to long division in
Arabic numeration. While they ar-
gued, he began talking to Ptosphes
and Chartiphon about artillery.

That was the one really hopeful
thing about the situation. Here-and-
now cannon didn’t have trunnions.
The guns were bedded into tim-
bers like huge gunstocks, or timber
frames for the heavier pieces.
What passed for field artillery was
mounted on four-wheeled carts,
usually ox-powered. He blamed
Styphon’s House for that. They did
the weaponeering, and they didn’t
want bloody and destructive wars,
which were bad for business, or de-
cisive wars which established peace,
which were worse. They wanted a
lot of little wars, all the time, to
burn a lot of fireseed.

In the past two months, along
with everything else and by meth-
ods which would have made Simon
Legree look like the Model Em-
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ployer, he had ordered six new four-
pounders built, with trunnions, on
field carriages with limbers. Drawn
by four horses apiece, they would
keep up with cavalry on any sort of
decent ground. He had also had
trunnions welded onto some old
pieces, mostly eight-pounders, and
mounted them on makeshift field
carriages. They would not keep up
with cavalry, but they were five
hundred per cent better than any-
thing Gormoth had ever heard of.

They were still talking when
Harmakros and Rylla came over.

“Two thousand,” Rylla said.
“They all have four legs. We think
they were all alive yesterday eve-
ning.”

“We’ll need some for pack train
and replacements. Sixteen hundred
mounted infantry. Eight hundred
arquebusiers, with arquebuses, not
rabbit guns, and eight hundred
pikemen, with pikes, not hunting
spears or those scythe-blade things.”
He turned to Chartiphon. “Can you
manage that?”

Chartiphon could. Men who
wouldn’t fall off their horses, too.

“And all the riflemen.” Fifty of
them, all the muskets and calivers
and arquebuses he’d been able to
get rifled to date. That was fifty
more than the combined rifle
strength of all five Great Kingdoms.
“And five hundred cavalry, swords
and pistols, no lances or musket-
oons.”

Everybody heard that, and ev-
erybody howled. There weren’t that
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many, not uncommitted. Swords
flashed over the map, pointing to
places where there were only half
enough now. One of these days,
somebody was going to use a sword
in one of these arguments for some-
thing beside map-pointing. Finally,
they scraped up five hundred cav-
alry for the new Mobile Force.

“You’ll command,” he told Har-
makros. “You’ll have all six four-
pounders, and the best four eights.
You’ll be based in Sevenhills Valley;
be ready at any notice to move ei-
ther east or west from there.”

“As soon as I get it organized,
which will be tomorrow afternoon
at latest, I'll be ready to go to
Sevenhills. I can promise I'll be
there by noon the next day.”

That meant he’d be there before
that; that was another thing about
Harmakros.

“Oh, and before I forget.” He ad-
dressed them all. “Battle cries.”
They had to be shouted constantly,
to keep from being killed by your
friends. “Beside ‘Ptosphes!” and
‘Hostigos!” we will also shout,
‘Down Styphon!’” :

That met with general approval.
They all knew who the real enemy
was.

Gormoth, Prince of Nostor, set
down the goblet and wiped his
bearded lips on the back of his
hand. The candles in front of him
and down the long tables to the side
flickered slightly. Tableware clat-
tered, voices were loud.
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“Lost everything!” The speaker
was a baron driven from Sevenhills
Valley when Tarr-Dombra had fal-
len. “My house, a score of farms, a
village—"

“You think we’ve lost nothing?
They crossed at Vryllos and burned
everything on my land; it was a Sty-
phon’s miracle I got out at all.”

“For shame!” Vyblos the high
priest cried rebukingly. “What of
the Sevenhills temple farm, a holy
place pillaged and desecrated?
What of the blood of fifteen conse-
crated priests and novices and a
score of lay guards, all cruelly mur-
dered ’Dealt with as wolves are,” ”
he quoted.

“Well, we have an army, haven’t
we?” somebody at the side table on
the left hectored. “Why don’t we
use it?”

Weapons clattered outside, and
somebody else sneered, “That’s
Ptosphes, now; under the tables, ev-
erybody.” A man in black leather
entered, advancing and saluting;
the captain of the dungeon guards.

“Lord Prince,” he said, “the spe-
cial prisoner will tell all.”

“Ha!” He knew what that meant.
Then he laughed at the anxious
faces along the tables; not a few of
his nobles dreaded the thought that
somebody was telling all about
something. He drew his poniard
and cut a line across the candle in
front of him; a thumbnail’s length
from the top.

“You bring good news. I'll hear
him in that time.”

He nodded in dismissal. As the
captain backed away, he rapped
loudly on the table with the dagger-
pommel.

“Be silent, all of you. I've little
time, so give heed.” He turned to
Klestreus, the elected captain-gen-
eral of the mercenaries. “You have
four thousand horse, two thousand
foot, and ten cannon. Add to them
a thousand of my infantry, choose
which you will, and such cannon of
mine as you need. You’ll cross the
river at Marax Ford. Be on the road
before the dew’s off the grass to-
morrow before dawn the next day,
take and hold the ford, put the best
of your cavalry across, and let the
others follow as speedily as they
can.

“Netzigon,” he addressed his own
chief captain, “you’ll gather every
man you can, down to the very
peasant rabble, and such cannon as
Klestreus leaves you. With half of
them, confront all the gaps into
Nostor, from Nirfe up. You’ll take
the others opposite Listra-Mouth
and Vryllos Gap. As Klestreus
moves west through Hostigos, he
will attack each gap from behind.
When he does, your men will cross
the river and attack from the north.
Dombra we’ll have to starve out;
the rest must be stormed. When
Klestreus is back of Vryllos Gap,
the force you have at Listra-Mouth
will cross and move up Listra Val-
ley. After that, we’ll have Tarr-Hos-
tigos to take, Galzar only knows
how long we’ll be at that, but by the
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end of the moon-half, all else in
Hostigos should be ours.”

There was a gratified murmur
along the tables; this made good
hearing to all. Only the high priest,
Vyblos, was ill-pleased.

“But why so soon, Prince?” he
asked.

“Soon?” he roared. “By the mace
of Galzar, you’ve been bawling for
it like a weaned calf! Well, now you
have your invasion; thank your god
forit.”

“A few more days would not be
too much, Lord Prince,” Vyblos
said mildly. “Today I had word
from Styphon’s House Upon Earth,
from the pen of His Divinity Him-
self. An Archpriest, His Holiness
Krastokles, is coming here to Nos-
tor, with rich gifts of fireseed and
money, and the blessing of Sty-
phon’s Voice. It were poor rever-
ence not to await His Holiness’
coming.”

He turned to the two captains.
“You heard me,” he said. “I rule
here, not the priest. Be about it;
send orders at once. You move to-
morrow.”

Then he rose, pushing back his
chair before the servant could with-
draw it. The line was still visible at
the top of the candle.

Guards with torches attended
him down the winding stairs into
the dungeons. The air stank. His
breath congealed; the heat of sum-
mer never penetrated here. From
the torture chambers shrieks told

Down Styphon!

of some wretch being questioned;
idly he wondered who. Stopping at
an iron-bound oaken door, he un-
locked it with a key from his belt
and entered alone, closing it behind
him.

The room within was large,
warmed by a fire on the hearth in
the corner and lighted by a great
lantern from above. Under it, a
man bent over a littered table. He
had a bald head and a straggling
beard, and wore a most unprisoner-
like dagger on his belt. A key for
the door lay on the table, and a pair
of heavy horseman’s pistols. He
straightened, turning.

“Greetings, Prince. It’s done. I
tried it; it’s as good as they make
in Hostigos, and better than the
priests’ trash.”

“And no prayers to Styphon,
Skranga?” he asked sarcastically.

Skranga was chewing tobacco.
He spat brownly on the floor.

“In the face of Styphon! Try it
yourself, Prince; the pistols are
empty.”

There was a dish half full of fire-
seed on the table. He measured in a
charge, loaded and wadded a bullet
on top of it, primed the pan and
readied the striker, then fired into a
billet of wood by the fire and went
to probe the hole with a straw. The
bullet had gone in almost a little
finger’s length; Styphon’s powder
wouldn’t do that. He carried the pis-
tol back and laid it on the table.

“Well, Skranga,” he laughed.
“You’ll have to bide here a while,
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but from this hour you’re first no-
bleman of Nostor after me. Style
yourself Duke. There’ll be rich
lands for you in Hostigos, when
Hostigos is mine.”

“And the Styphon temple farm of
Nostor,” Skranga grinned. “If I'm
to make your fireseed, there’s all
there that I’ll need.”

“Yes, that too, by Galzar! After
I've downed Ptosphes, I'll deal with
Vyblos, and he’ll envy Ptosphes be-
fore I let him die.”

Snatching up a pewter cup with-
out looking to see if it were clean,
he went to the wine keg and drew
for himself, tasted the wine, then
spat it out.

“Is this the swill they’ve given
you?” he demanded. “By -Galzar,
whoever’s at fault won’t see tomor-
row’s sun set!” He flung open the
door and bellowed into the hall:
“Wine! Wine for Prince Gormoth
and Duke Skranga! And silver
cups! And see it’s fit for nobles to
drink!”

Mobile Force HQ had been the
mansion of a Nostori noble driven
from Sevenhills Valley on D-for-
Dombra Day; his name had been
shouted ahead as he rode through
the troop-crowded village, and
Harmakros and his officers met him
at the door.

“Great Dralm, Kalvan!” Har-
makros laughed, clasping his hand.
“Are you growing wings on horses,
now? Our messengers only got off
an hour and a half ago.”

“I know; I met them back of
Vryllos Gap.” They crossed the
outer hall and through the doorway
to the big room beyond. “We got
the news at Tarr-Hostigos just after
dark. What have you heard since?”

At least fifty candles burned in
the great central chandelier. Evi-
dently the cavalry had arrived here
before the peasants, and hadn’t
looted the place too destructively
themselves. Harmakros led him to
an inlaid table on which a map,
scorched with hot needles on white
doeskin, was spread.

“We have reports from all the
watchtowers along the mountain.
They’re too far back to see anything
but dust, but the column’s three
miles long; first cavalry, then infan-
try, then wagons and guns, and then
more infantry and cavalry. They
halted at Nirfe at dusk and built
hundreds of campfires. Whether
they left them burning and marched
on after dark, and how far ahead
the cavalry are, we don’t know. We
expect them at Marax Ford by
dawn.”

“We got a little more than that.
The priest of Dralm at Nostor
Town got a messenger off a little
after noon; it was dusk before he
could get across the river. Your
column’s commanded by Klestreus.
Four thousand mercenary cavalry,
two thousand mercenary infantry,
a thousand of Gormoth’s infantry,
fifteen guns, he didn’t say what
kind, and a wagon train that must
be creaking with loot. At the same

24 Analog Science Fiction / Science Fact



time, Netzigon’s moving west, prob-
ably toward Listra-Mouth and we
don’t know what with. The messen-
ger had to dodge his troops all the
way up to Vryllos. Chartiphon’s go-
ing to Listra-Mouth with what he
can scrape up; Prince Ptosphes is
occupying Vryllos Gap.”

“That’s it; a double attack,” Har-
makros said. “We can’t help Char-
tiphon, can we?”

“We can help him by beating
Klestreus.” He got out his pipe; as
soon as he had filled it, one of the
officers provided a light. “Thank
you. What have you done so far?”

“I started my wagons and the
eight-pounders down the main road.
They’ll stop just short of Fitra,
here”—he pointed on the map—
“and wait for us. As soon as I'm all
collected, I'm taking the cavalry
and mounted infantry and the four-
pounders down the back road.
After we’re on the main road, the
wagons and the eights will follow
on. I have two hundred militia, the
usual odds-and-ends, marching with
the wagons.”

“That was smart.”

Puffing on his pipe, he looked at
the map. The back road, adequate
for horsemen and the four-pounders
but not for wagons, followed the
mountains and then bent south away
from them to join the main valley
road at the village of Fitra. Harma-
kros had started his slow stuff
first, and could overtake without
being impeded by it, and he was
waiting till he had all his striking

Down Styphon!

force in hand and not dribbling it in
to be chopped up by detail.

“Where had you thought of fight-
ing?”

“Why, on the Athan, of course.”
Harmakros was surprised that he
should ask. “Klestreus will have
some cavalry over before we get
there, that can’t be helped, but we’ll
wipe them out or chase them back,
and then defend the line of the
river.”

“Huh-uh.” He touched the Fitra
road-junction with his pipe stem.
“We fight here.”

“But that’s miles inside Hosti-
gos!” one of the officers cried.
Maybe he owned an estate down
there. “We can’t let them get that
far.”

“Lord Kalvan,” Harmakros be-
gan stiffly. He was going to be in-
subordinate, he never bothered with
titles otherwise. “We must not give
up one foot of ground; the honor of
Hostigos forbids it.”

Here we are, back in the Middle
Ages! He seemed to hear the voice
of a history professor, inside his
head, calling a roll of battles lost
on points of honor. Mostly by
the French; they’d been the worst,
though not the only, offenders. He
decided to fly into a rage.

“To Styphon with that!” he
yelled, banging his fist on the table.
“Honor won’t win this war, and real
estate won’t win this war. The only
thing that’ll win this war is killing
Nostori!

25



“Now here,” he continued, quiet-
ly, the rage having served its pur-
pose, “is where we can kill the most
of them, and get the fewest of our
own men killed doing it. Klestreus
will cross the Athan here, at Marax
Ford.” That would be a little below
where he remembered Watsontown
to have been. “He’ll rush his best
cavalry ahead to secure the ford,
and the rest of the cavalry will cross
next. They’ll want to get in on the
best looting ahead of the infantry;
they’ll push ahead without waiting.
By the time the infantry are over,
they’ll be stringing west in bunches.

“Now, that army Klestreus has
could walk all over us, if they were
all together. But they won’t be. And
they’ll be tired, and we’ll have
reached Fitra by daylight, have our
position prepared, our men and
horses will be rested, we’ll even be
able to give everybody a hot meal.
And Klestreus will be strung out
for ten miles by the time his ad-
vance elements come up to us.
Now, what kind of troops have we
east of here?”

“A hundred cavalry along the
river, and a hundred and fifty regu-
lar infantry and about twice as
many militia; about five hundred,
militia and regulars, at posts in the
gaps.”

“All right; get riders off at once.
Somebody who won’t be argued
with. Have all that force along the
river moved back; to Fitra if possi-
ble, and if not they can reenforce
the posts at the gaps. The gaps’ll

have to look out for themselves, we
can’t help them. The cavalry will
keep just in front of Klestreus,
skirmishing but doing nothing to
delay him.”

Harmakros looked at the map,
thought for a little, and nodded.

“East Hostigos,” he said, “will be
the graveyard of the Nostori.”

That was all right; that took care
of the honor of Hostigos.

“Well, mercenaries from Hos-
Agrys and Hos-Ktemnos, anyhow.”
That reminded him of something.
“Who hired those mercenaries;
Gormoth, or Styphon’s House?”

“Why, Gormoth. The money
came from Styphon’s House, but
the mercenaries contracted with
Gormoth; they serve him.”

“The reason I asked, the Rev.
Whatshisname in Nostor included a
bit of gossip in his message. It seems
that this morning Gormoth had one
of his under-stewards put to death.
Had a funnel forced into his mouth
and half a keg of wine poured into
him. The wine was of inferior qual-
ity, and had been given to a pri-
soner for whom Gormoth had com-
manded good treatment.”

One of the officers made a face.
“Sounds like Gormoth,” he com-
mented. Another laughed and said
he could think of a few tavern keep-
ers in Hostigos Town who deserved
that.

“Who was the prisoner?” Harma-
kros asked. “Count Pheblon?”

“Oh, no. Pheblon’s out of favor,
but he isn’t a prisoner. You know
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this fellow. Agrysi horse-trader
named Skranga.”

“Yes, he got caught in Hostigos
during the Iron Curtain.” Like Fifth
Column, Iron Curtain was now part
of the Hostigi vocabulary. Then he
blinked. “He was working in the
fireseed mill, while he was here!
You think he might be making fire-
seed for Gormoth?”

“He is if he’s doing what I told
him to.” There was an outcry at
that. He laughed. “And if Gormoth
begins making his own fireseed, Sty-
phon’s House’ll hear about it, and
you know what’ll happen then.
That’s why I asked about those
mercenaries. I was wondering
whether Gormoth would use them
against Styphon’s House, or Sty-
phon’s House against Gormoth.”
He shrugged. “Not that it matters.
If everybody does his job tomor-
row, nobody’ll use those mercena-
ries. Except, maybe, us. That’s an-
other thing. We don’t bother with
Nostori prisoners, but take all the
mercenaries who’ll surrender. We
may need them later.”

Dawn was only a pallor in the
east, and the whitewashed walls
were blurs under dark thatches, but
the village of Fitra was awake, light
pouring from open doors and a
fire blazing on the small common.
There was a crowd, villagers, and
cavalrymen who had ridden ahead.
Behind him, hoofs thudded and ar-
mor and equipment clattered; away
back, he could hear the four-pound-
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ers thumping over the pole bridge
at the mill. The shouting started, of
course: “Lord Kalvan! Dralm bless
Lord Kalvan!” He was used to it,
now; it didn’t give him the thrill it
had at first. He had to make a
speech, while orders were shouted
and re-shouted to the rear, and men
and horses got off to the sides of the
road to make way for the guns.

Then he and Harmakros and four
or five of the officers turned left and
cantered down the main road, rein-
ing in where it began to dip. The
eastern pallor had become a bar of
yellow light. The Mountains of Hos-
tigos were blackly plain on the left,
and the jumble of ridges to the right
were taking shape. Nearby trees be-
gan to detach themselves from the
obscurity. In a few hours, they’d all
be down. He pointed to the right.

“Send two hundred cavalry
around that ridge, over there,
to where those three farms are
clumped together,” he told Harma-
kros. “They’re not to make fires or
let themselves be seen. They’re to
wait till we’re engaged and the sec-
ond mob of Nostori cavalry come
up; then they’ll come out and hit
them from the flank and rear.”

An officer galloped away to the
rear to attend to it. The yellow light
was spreading upward in the east,
only the largest and brightest stars
were still visible. In front, the
ground fell away into a little hol-
low, with a brook running through
it to the left, to join a larger stream
at the foot of the mountain, which
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rose steeply, then sloped up to the
summit. On the right was broken
ground, mostly wooded. A few
trees around them, in the hollow,
and on the slope beyond; open
farmland in front. This couldn’t
have been better if he’d had Dralm
create it to order.

The yellow light was past the zen-
ith, and the eastern horizon was a
dazzle. Harmakros squinted at it
and said something about fighting
with the sun in their eyes.

“No such thing; it’ll be overhead
before they get here. Now, you go
take a nap. I’ll wake you in time to
give me some sack-time. As soon as
the wagons get here, we’ll give ev-
erybody a hot meal.”

An ox cart appeared on the brow
of the little hill across the hollow,
piled high, a woman and a boy
trudging beside the team and an-
other woman and more children
riding. Before they were down to
where the road crossed the stream,
a wagon was coming up.

“Have them turned aside,” he or-
dered. “Don’t let them get into the
village.” This was only the start;
there’d be a perfect stream of them
before long. They couldn’t be al-
lowed on the main road past Fitra,
not till the wagons and the eight-
pounders got through. “And use
wagons for barricades, and the
oxen to help drag trees.”

The village peasants were coming
out, now, leading four- and six-ox
teams, chains dragging. Axes began
thudding. One thing, if anybody

was alive here then, this village
wouldn’t have to worry about win-
ter firewood. More refugees were
coming in; loud protests at being
diverted, and at the seizure of wag-
ons and teams. The axemen were
across the hollow, now, and men
shouted at straining oxen as trees
were dragged in to build an abatis.

He strained his eyes against the
sunrise; he couldn’t see any smoke.
Too far away. He was sure, though,
that the mercenary cavalry was
across the Athan, and they ought to
be burning things. Pyromania was
as fixed in the mercenary character
as kleptomania. Of course, he could
be misjudging here-and-now mer-
cenaries; all he knew was what he’d
learned reading Sir Charles Oman’s
“History of the Art of War,” when
he should have been studying homi-
letics and scriptural exegesis and
youth-organization methods at col-
lege, but there were universal con-
stants. One was that mercenary
soldiers’ hearts were full of larceny.
Another was that they liked being
alive to spend their loot. He was
pretty confident of what Klestreus’
cavalry were doing down toward
the river.

The abatis began to take shape,
trees dragged into line, the tops to
the front, with spaces for three of
the four-pounders on either side of
the road, and a barricade of peas-
ants’ wagons at either end. He rode
forward a couple of times, to get
an enemy’s eye-view of it; he didn’t
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want it to look too formidable. He
made sure that none of the guns
would be visible. Finally, he noticed
smears of smoke against the hori-
zon, maybe five or six miles down
the valley. Klestreus’ mercenaries
weren’t going to disappoint him,
after all.

A company of regular infantry,
a hundred and fifty, three pikes to
two calivers, came up in good or-
der. They’d marched all the way
from the Athan, reported firing be-
hind them, and were disgusted at
marching away from it. He told
them they’d get all the firing they
wanted by noon, and to fall out and
rest. A couple of hundred militia
dribbled in, some with crossbows.
There were a few more smokes in
the east, but he still couldn’t hear
anything. At seven-thirty, the sup-
ply wagons and the eight-pounders,
and the two hundred militia wagon-
guards, came in from the west. That
was good; the refugees, now a
steady stream, could be sent on up
the main road.

He found Harmakros asleep in
one of the village cottages, wakened
him, and gave him the situation to
date.

“Good; TI'll get the men fed.
When do you want me to wake
you?”

“As soon as you see smoke two
miles down the valley, as soon as
our cavalry from the east begin
coming in, and in any case in two
hours.”

Then he pulled off his boots and
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helmet, unbuckled his belt, and lay
down in the rest of his armor on the
cornshuck tick Harmakros had va-
cated, hoping that it had no small
inhabitants or, if so, that none of
them would move in under his arm-
ing-doublet. It was comparatively
cool in here, behind the stone walls
and under the thick thatch; the wet
heat of his body became a clammy
chill. He shifted positions a couple
of times, finally deciding that fewer
things dug into him if he lay flat on
his back.

So far, everything had gone nice-
ly; all he was worried about was
who would let him down, and how
badly. If some valiant fool got
a rush of honor to the head and
charged at the wrong moment—

If he could bring this off just half
as well as he’d planned it, which
would be about par for the course
for any battle, he could go to Val-
halla when he died and drink at the
same table with Richard Coeur-de-
Lion and the Black Prince and
Henry of Navarre. A complete suc-
cess would entitle him to take a
salute from Stonewall Jackson. He
fell asleep receiving the commen-
dation of George S. Patton.

An infantry captain wakened
him a little before ten.

“They’re burning Systros, now.”
That was a town, about two thou-
sand, two and a half miles away. “A
couple of the cavalry who've been
keeping just in front of them came
in. The first batch are about fifteen
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hundred; there’s another lot, maybe
a thousand, two miles behind them.
We don’t know where the infantry
and the wagons are, but we’ve been
hearing those big bombards at
Narza Gap.”

That would be Klestreus’ infan-
try on this side, probably supported
by Netzigon’s ragtag-and-bobtail
from the other side. He pulled on
his boots and buckled on his sword,
and, after eating a bowl of beef
stew with plenty of onion in it, he
put on his helmet and drank a mug
of wine. Somebody brought his
horse, and he rode up to the line.
On the way, he noticed that the vil-
lage priest of Dralm and the Mobile
Force priest of Galzar had set up a
field hospital on the village common
and that pole-and-blanket stretch-
ers were being prepared. No anes-
thetics, here-and-now, though the
priests of Galzar used sandbags. He
hoped he wouldn’t be wounded,
himself. The last time had been bad
enough.

A big column of smoke dirtied
the sky above Systros. Silly buggers;
first crowd into it had fired it,
here-and-now mercenaries were the
same as any other, and now the
ones behind would have to bypass
it. They’d be handling Klestreus’
army in retail lots.

The abatis was finished, over
a hundred felled trees ox-dragged
into line, butts to the rear and tops
to the front. Between them, men sat
smoking or eating, or lay on the
ground resting. The horse lines were

back of the side road, with the more
poorly-armed militiamen holding
horses. At each end of the abatis
were two of the four eight-pound-
ers, then an opening big enough for
cavalry to sortie out through, and
then barricades of farm carts.

He could hear a distant, and then
not so distant, popping of small
arms. Away off, one of the bom-
bards at Narza Gap boomed, and,
after a while, the other. Good; they
were still holding out. Cavalry came
drifting up the road, some reloading
pistols. The shots grew louder, and
more cavalry, in more of a hurry,
arrived. Finally, a dozen or so
topped the rise across the hollow
and galloped down; the last one
fired a pistol over his shoulder. By
the time he was splashing across the
brook, Nostori cavalry appeared,
ten or fifteen of them.

Immediately, an eight-bore rifled
musket bellowed from behind the
abatis. His horse dance-stepped
daintily; another, and another,
roared. Across the hollow, a horse
went down kicking, and another
just went down. Another, with an
empty saddle, trotted down to the
stream and stopped to drink. The
Nostori turned and galloped back
out of sight. Nobody else had fired;
riflemen were a law to themselves,
but the arquebusiers were wait-
ing for orders. He was wondering
where the rest of the rifles were
when a row of white smoke puffs
blossomed along the edge of the
bench above the creek on the left,
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and shots banged like a string of
firecrackers. There were yells from
out of sight across the hollow, and
musketoons thumped in reply.

Wasting Styphon’s good fireseed;
four hundred yards, they couldn’t
hit Grant’s Tomb at that range with
smoothbores. Along the abatis, ev-
erybody was on his feet, crowding
into position; there were a few yells
of “Hostigos!” and “Down Sty-
phon!” More confused noise from
the dead ground beyond the brow
of the other hill, a steady whip-
cracking of rifles, fired as fast as
they could be reloaded and aimed,
from the bench. He wished he had
five hundred rifies up there.

Hell, while he was wishing, why
not wish for twenty medium tanks
and a dozen Sabre-Jets?

Then the mercenary cavalry
came up in a solid front on the
brow of the hill, black and orange
lance-pennons and helmet-plumes
and scarves, polished breastplates.
Lancers all in front, musketoon-
men behind. A shiver ran along the
line as the lances came down; the
advance paused to dress front.

As though that had been the sig-
nal, which it had been, six four-
pounders and four eight-pounders
went off as one, not a noise but a
palpable blow on the ears. His horse
started to buck; by the time he had
him under control again, the smoke
was billowing out over the hollow,
and several perfect rings floated up
against the blue, and everybody was
yelling, “Down Styphon!”

Down Styphon!

Roundshot; he could see the fur-
rows it had plowed into the block of
black and orange cavalry; men yell-
ing, horses rearing, or down and
screaming horribly as only wounded
horses can. The charge had stopped,
briefly, before it had started. On ei-
ther side of him, gun captains were
shouting, “Grapeshot! Grapeshot!”
and cannoneers were jumping to
their pieces before they had stopped
recoiling with double-headed swabs,
one end wet to quench lingering
powder-bag sparks and the other
dry.

The charge slid forward in bro-
ken chunks, down the dip into the
hollow. When they were twenty
yards short of the brook, four hun-
dred arquebuses blazed; the whole
front went down, horses behind
tripping over fallen horses in front.
The arquebusiers stepped back,
drawing the stoppers of their pow-
der flasks with their teeth. Memo:
self-measuring spring powder flask;
start making them as soon as possi-
ble. When they were half reloaded,
the other four hundred arquebuses
crashed. The way those cavalry
were jammed, down there, every
bullet must have hit something. The
smoke was clogging the hollow like
spilled cotton, now; through it he
could see another wave of cavalry
come up on the brow of the hill.
A four-pounder spewed grape into
them, and then another. Down Sty-
phon! Before they could begin the
descent, another four-pounder went
off.
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Gustavus Adolphus’ four-pound-
er crews could load and fire faster
than musketeers, a dry lecture-room
voice was telling him. Lord Kal-
van’s weren’t doing quite that well,
but almost. The first one had fired
close on the heels of the third ar-
quebus volley. Then one of the
eight-pounders fired, and that was a
small miracle.

A surprising number of Kle-
streus’ cavalry had survived the fall
of their horses. Well, horses were
bigger targets, and they didn’t wear
breastplates. Having nowhere else
to go, they were charging up on
foot, their lances for pikes. Some of
them were shot in front of the aba-
tis, quite a few were piked trying
to get through it. A few did get
through. As he galloped to help
deal with one party of these, he
could see militiamen with scythe-
blade things, he had never decided
on the correct name for those weap-
ons, and billhooks and axes, run-
ning forward from the horse lines.
At that moment, a trumpet sounded
on the right, and another on the
left, and there were great shouts of
“Down Styphon!” at both ends.
Harmakros and the cavalry.

Then he was in front of a dozen
Nostori mercenaries, pulling up his
horse and aiming a pistol at them.

“Yield, comrades! We spare mer-
cenaries!”

An undecided second and a half,
then one raised his reversed mus-
ketoon over his head.

“We yield; oath to Galzar.”

That they would keep. Galzar
didn’t like oath-breaking soldiers;
he always let them get killed at the
next opportunity. Memo: cult of
Galzar; encourage.

Some peasants ran up, brandish-
ing axes. He waved them back.

“Keep your weapons,” he told
the mercenaries. “I'll find somebody
to guard you.”

He found a couple of Mobile
Force arquebusiers, and then had
to save a couple more mercenaries
from having their throats cut.
Damn these civilians! Have to detail
prisoner guards. Disarm the mer-
cenaries, and the peasants would
butcher them; leave them armed in
the rear, and maybe the temptation
would be too great even for the fear
of Galzar.

Along the abatis, the firing had
stopped, but the hollow below was a
perfect hell’s bedlam—Down Sty-
phon! and, occasionally, Gormoth!
Pistol shots, clashing steel. Over his
shoulder, he could see villagers,
even women and children, replacing
the militia at the horse lines. Cap-
tains were shouting, “Pikes for-
ward,” and pikemen were dodging
out among the felled trees. Dimly,
through the smoke, he saw red and
blue colors on horsemen at the
brow of the opposite hill. The road
had been left open; he trotted for-
ward and down toward the brook.

What he saw in the hollow made
his stomach heave. After being de-
mob-ed on the West Coast, he had
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made a side trip into Mexico on the
way home, and seen a bullfight in
Juarez. One horse gored to death by
a bull hadn’t bothered him much,
but this would have sickened the
most hardened aficionado. The in-
fantrymen, going forward, were
stopping to brain wounded horses
or cut their throats or shoot them
with pistols from saddle holsters.
They oughtn’t to stop to do that,
but he couldn’t blame them. The
Hostigi soldier was a farmer and
couldn’t let horses suffer.

Stretcher-bearers were coming
forward, too, and so were villagers
to loot. Corpse-robbing was the
only way the civil population, here-
and-now, had of getting some of
their own back after a battle. Most
of them had clubs or hatchets, to
make sure that what they were rob-
bing really were corpses. A lot of
good weapons lying around, too.
They ought to be collected before
they rusted into uselessness, but no
time to do that now. Stopping to do
that, once, had been one of Stone-
wall Jackson’s few mistakes.

Away ahead, there was another
uproar of battle, and more Down
Styphon! That would be the two
hundred cavalry from the far right
hitting the second batch of mercen-
aries, who would be disorganized,
by now, by fugitives from the fight
at the hollow. Gormoth wasn’t go-
ing to have to pay a lot of mercena-
ries, if this kept up. The infantry
were beginning to form up on the
opposite hill, blocks of pikemen

Down Styphon!

with smaller blocks of arquebusiers
between, and some were running
back to fetch the horses. And Nos-
tori cavalry were coming in in small
groups, holding their helmets up on
their sword points and crying, “We
yield; oath to Galzar.” One of the
officers of the flanking party, with
four men, was bringing in close to a
hundred of them. He was regretful
that so many had escaped. The
riflemen on the bench were drifting
east, firing as they went. All the in-
fantry from the Athan and many of
the militia had mounted themselves
on captured horses.

There was a clatter behind him,
and he got his horse off the road to
let the four-pounders pass in col-
umn. Their captain waved to him
and told him, laughing, that the
eights would be along in a day or so.

“Where do we get some more
shooting?” he asked.

“Down the road a piece. Just fol-
low along; we’ll show you.”

He looked at his watch. It was
still ten minutes till noon, Hostigos
Standard Sundial Time.

By 1700, they were well down the
road, and there had been a lot of
shooting on the way. Now they
were two miles west of the Athan,
where Klestreus’ wagons and can-
non were strung out for half a mile
each way along the road, and he
was sitting, with his helmet off, on
an upended wine keg, at a table
made by laying a shed door across
a couple of boxes, with Harmakros’
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pyrographed doeskin map spread in
front of him and a mug where he
could reach it. There were some
burned-out farm-buildings beside
the road, and the big oaks which
shaded him had been yellowed on
one side by the heat. Several hun-
dred prisoners were squatting in the
field beyond, eating food from their
own wagons. Harmakros, and the
chief captain of mounted infantry,
he’d be about two-star rank, and
the major-equivalent Galzar chap-
lain, and the brigadier in direct
command of the cavalry, sat or
squatted around him. The messen-
ger from Sevenhills Valley, who
had just caught up with him, was
trying to walk the stiffness out of his
legs, carrying a mug from which he
drank as he paced and talked.

“That’s all we know,” he said.
“All morning, there was cannon fire
up the river, and then small-arms
fire, a lot of it, and when the wind
was right, we could hear shouting.
A little after noon, some cavalry
who had been patrolling the strip
between the river and the mountain
came in; they said Netzigon was
across in force in front of Vryllos
Gap, and they couldn’t get through
to Ptosphes and Princess Rylla.”

He cursed; some of it was com-
prehensible in local cursing terms.
“Is she at Vryllos, too?”’

Harmakros laughed. “You ought
to know her by now, Kalvan. Try
and keep that girl out of a battle.”

He’d probably be doing that the
rest of his life. Or hers, which

mightn’t be so long, if she wasn’t
careful. The messenger stopped,
taking a deep drink, then continued:

“Finally, a rider came in from
this side of the mountain. He said
that the Nostori were over the river
and pushing Prince Ptosphes back
into the gap. He wanted to know if
the captain at Tarr-Dombra could
help him.”

“Well?”

“We only had two hundred regu-
lars and two hundred and fifty mili-
tia, and it’s ten miles up to Vryllos
along the river, and the Styphon’s
own way around the mountains on
the south side. So the captain left a
few cripples and kitchen women to
hold the castle, and took everything
else he had across the river. They
were just starting when he sent me
off. I heard cannon fire when I was
crossing Sevenhills Valley.”

“That was about the best thing he
could do.”

There’d be a couple of hundred
Nostori at Dyssa—about Jersey
Shore—just a holding force. If they
could run them out, burn the town,
and start enough of a scare, it might
take some of the weight off Ptos-
phes at Vryllos and Chartiphon at
Listra-Mouth.

“I hope nobody expects any help
from us,” Harmakros said. “Our
horses are ridden into the ground;
half our men are mounted on cap-
tured horses, and they’re in worse
shape now than the ones of our own
we have left.”

“Some of my men are riding two
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on a horse,” Phrames, the mounted
infantry CO, said. “You figure what
kind of a march they can make.”

“It would be midnight before any
of us could get to Vryllos Gap,” he
said. “That would be less than a
thousand.”

“Five hundred, I'd call it,” the
cavalry brigadier said. “We’ve been
losing by attrition all the way east.”

“But I'd heard that your losses
had been very light.”

“You heard? From whom?”

“Why, from the men guarding
prisoners. Great Dralm, Lord Kal-
van, I never saw so many—"

“That’s our losses; prisoner-guard
details, every one as much out of it
as though he’d been shot through
the head.”

But Klestreus’ army had simply
ceased to exist. It was not improba-
ble that as many as five hundred
had safely crossed the Athan at
Marax Ford. There would be sev-
eral hundred more, singly and in
small bands, dodging through the
woods to the south. And some six
hundred had broken through at
Narza Gap. The rest had either
been Kkilled or captured.

First, there had been the helter-
skelter chase east from Fitra. For
instance, twenty-five riflemen, firing
from behind trees and rocks, had
stopped and turned back two hun-
dred cavalry who were making for
the next gap down. Mostly, any-
body who was overtaken held up an
empty hand or a reversed sword

Down Styphon!

and invoked Galzar. He only had
to fight once, himself; he and two
Mobile Force cavalrymen caught
up with ten fleeing mercenaries and
charged them, shouting to them to
yield. Maybe the ten were tired
of running, maybe they thought it
was insulting for three men to try
to capture them, or maybe they
were just contrary. Instead, they
had turned and charged. He had
half-dodged and half-parried a
lance and spitted the lancer through
the throat, and had been thrusting
and parrying with two swordsmen
when a dozen mounted infantry-
men came up.

Then, they had fought a small
battle half a mile west of Systros.
Fifteen hundred infantry and five
hundred cavalry, all mercenaries,
had just returned to the main
road after passing around both sides
of the burning town and were form-
ing up when the wrecks of the cav-
alry from Fitra had come pelting
into them. Their own cavalry and
the fugitives were trying to force a
way of escape, and the infantry
were trying to pike them off, when
the Hostigi arrived, mounted infan-
trymen dismounting to fight on
foot. Then the four-pounders ar-
rived and began throwing case-
shot, leather tubes full of pistol bul-
lets. Gormoth’s mercenaries had
never been exposed to case-shot be-
fore. Several hundred were Kkilled,
and the rest promptly hoisted their
helmets, tore off Gormoth’s colors,
and cried for quarter.
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That had been where the mer-
cenary general, Klestreus, had sur-
rendered. Phrames had attended to
that; he and Harmakros had kept
on with the cavalry, now down to
three hundred, pistoling and cut-
ting down fugitives. A lot of these
turned left toward Narza Gap.

Hestophes, the Hostigi CO there
—about United States captain
equivalent, he’d be a full colonel
this time tomorrow—had been a
real cool cat. He’d had two hun-
dred and fifty men, mostly regulars
with calivers, two old twenty-pound
bombards, and several smaller
pieces. Klestreus’ infantry had at-
tacked Nirfe gap, the one below
him, and, with the aid of Netzigon’s
men from the other side, had
swamped it. A few survivors had
escaped along the mountain top and
brought the news to Narza. An hour
later, Hestophes’ position was under
attack from both sides, too.

He had beaten off three assaults,
a probable total of a thousand men.
Then his lookout on the mountain
reported seeing the Fitra-Systros
fugitives streaming east. Hestophes
promptly spiked his guns and pulled
his men up out of the gap. The in-
fantry who had been besieging him
were swept along with the fleeing
cavalry; from the mountainside,
Hestophes spattered them with cali-
ver bullets to discourage loitering
and let them escape to spread panic
on the other side. By now, they
would be spreading it in Nostor
Town.

Fitra had been a turkey shoot,
Systros had been a roundup, and
the rest of it had been a fox hunt.
Then they had run into the guns
and wagon train, inching along un-
der ox power. There had been,
with the train, a thousand of Gor-
moth’s own infantry, and five hun-
dred mercenary cavalry. This had
been Systros all over, but a massa-
cre. The fugitive cavalry had tried
to force their way through, the in-
fantry had resisted, and then the
four-pounders—only five, one was
off the road below Systros with a
broken axle—had arrived and be-
gun firing case-shot, and then one
of the eight-pounders arrived. Some
of the mercenaries tried to put up a
serious fight; when they found the
pay chests in one of the wagons they
understood why. The Nostori in-
fantry simply emptied their calivers
and threw them away and ran.
Along with Down Styphon! the pur-
suers were now shouting, Dralm
and No Quarter! He wondered what
Xentos would have thought of
that. Dralm wasn’t supposed to be
that kind of a god.

“You know,” he said, getting out
his pipe and tobacco, “we didn’t
have a very big army to start with.
Just what do we have now?”

“Five hundred here, and four
hundred at the river,” Phrames
said. “The rest are guarding prison-
ers all the way back to Fitra.”

“Well, I think we can help Ptos-
phes and Chartiphon best from
here,” he said. “That gang Hesto-
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phes let through at Narza will be
panting out their story all the way
to Nostor Town.” He looked at his
watch again. If he ever broke that
thing, he’d be sunk! “By this time,
Gormoth will be getting ready to
fight the Battle of Nostor.” He
turned to Phrames. “How many
men do you absolutely need, here?”
he asked. “Two hundred?”

Phrames looked up and down
the road, and at the prisoners in the
field, and then, out of the corner of
his eye, at the boxes under the shed
door that formed the table top. They
hadn’t got around to weighing all
that silver yet, but there was too
much to be careless with.

“I ought to have twice that many,
Lord Kalvan.”

“The prisoners are mercenaries,
and they have agreed to take Prince
Ptosphes’ colors,” the priest of Gal-
zar said. “Of course, they cannot
bear arms against Gormoth or
against any in his service until re-
leased from their oaths to him by
the end of the war. In the sight of
the Wargod, helping you to guard
these wagons would be bearing
arms against Gormoth, for it would
free your own soldiers to do so.
But I will speak to them, and I will
answer that they will not break their
oath of surrender. You will need no
guards for them.”

“Two hundred, then,” Phrames
said. “I can use walking wounded
for some things.”

“All right; take two hundred, the
ones with the worst beat up horses,

Down Styphon!

and mind the store. Harmakros, you
take three hundred and two of the
four-pounders and cross at the next
ford down. I'll take four hundred
across at Marax and work east and
north. You can divide into two col-
umns of a hundred men and one
gun apiece, but no smaller. There
will be companies and parts of
companies over there trying to re-
form. Break them up. And burn
the whole country out, set fire to
everything that’ll make a smoke, or
a blaze after dark. Any refugees
going north, give them a good scare,
but don’t stop them. We want Gor-
moth to think we have three or four
thousand men across the river.
That’ll take the pressure off Vryllos
Gap and Listra-Mouth.”

He rose, and Phrames took his
seat. Horses were brought; he and
Harmakros and the others mounted.
The messenger from Sevenhills Val-
ley refilled his mug and sat down,
stretching his legs in front of him.
He rode along the line of wagons,
full of food the people of Nostor
wouldn’t eat this winter, and curse
Gormoth for the lack, and kegs of
fireseed the slaves in Styphon’s tem-
ple farms would have to toil to re-
place. He came to the guns, and saw
one at which he stopped. A long
brass eighteen-pounder, on a two-
wheeled cart, with a four-wheeled
cart for ammunition and to support
the tail of the heavy timber stock.
There was another behind it, and an
officer in gilded armor sitting on the
cart, morosely smoking a pipe.
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“Your guns, captain?” he asked.

“They were. Prince Ptosphes’
guns, now.”

“They’re still yours, and good
pay for their use. Gormoth of Nos-
tor isn’t our only enemy.”

The mercenary artilleryman
grinned. “Then T’ll take Ptosphes’
colors, and my guns with me.
You're Lord Kalvan? Is it really
true that you make your own fire-
seed?”

“What do you think we were
shooting at you today, sawdust?”
He looked at the guns again. “We
don’t see brass guns around here.”

They’d been made, as he suspect-
ed, in Zygros. He looked at them
again, critically; there wasn’t a
thing wrong with Zygrosi brass-cast-
ing. The captain was proud of them,
and glad he wasn’t going to lose
them; he boasted about good shots
they had made.

“Well, you’ll find one of my offi-
cers, Count Phrames, back by that
burned house and those big trees.
Tell him I sent you. He’s to do what
he can to help you get those guns to
Hostigos Town. Where are your
men?”

“Some of them got killed, before
we cried quits. The rest are back
there with the others. They’ll all
take the red and blue along with
me.”

“I’ll talk to you later. Good luck,
captain, and glad to have you with
us.”

There were dead infantry all
along the road, mostly killed from
behind, while running. Infantry who
stood firm had a chance, usually a
very good one, against cavalry. In-
fantry who ran had none at all. It
grew progressively worse until he
came to the river, where the four-
pounder crews were swabbing and
polishing their pieces, and dark
birds rose cawing and croaking and
squawking when disturbed at their
feast. Must be every crow and ra-
ven and buzzard in Hos-Harphax;
he even saw a few eagles.

And the river, horse-knee deep
at the ford, was tricky. Crossing,
their mounts stumbled continuously
on armor-weighted corpses. This
one had been a real baddie for
Nostor.

“So your boy did it, all by him-
self,” the lady history professor was
saying.

Verkan Vall nodded, grinning.
They were in a seminar room at the
University, lounging in seats facing
a big map of Fourth Level Aryan-
Transpacific ~ Hostigos, Nostor,
northeastern Sask and northern
Beshta.

“Didn’t I tell you he’s a genius?”
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“Just how much genius did it
take to lick a bunch of klunks like
that?” the operations director chal-
lenged. “From all the reports I got
on it, they licked themselves.”

“Well, a great deal, accurately to
predict the mistakes they’d make,
and then plan to take advantage of
them,” the elderly professor of
paratemporal probability theory
pronounced. He saw it as a bril-
liant theoretical accomplishment,
vindicated by experiment. “I agree
with Chief’s Assistant Verkan; the
man is a genius. Wait till we get
this worked up a little more com-
pletely!”

“He knew the military history of
his own time line,” the historian
said. “And he knew how to apply
it.” She wasn’t going to let her own
subject be ignored. “Actually, I
think Gormoth planned a good
campaign—against Ptosphes and
Chartiphon. Without Kalvan, they’d
never have won.”

“Well, Ptosphes and Chartiphon
fought a battle of their own and
won, didn’t they?” :

“More or less. Netzigon was sup-
posed to wait across the river till
Klestreus got up to Vryllos Gap,
but Chartiphon started cannonad-
ing him—ordnance engineering by
Kalvan—and Netzigon couldn’t
take it.”
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“Well, why didn’t he pull back
out of range? He knew Chartiphon
couldn’t get his cannon over the
river.”

“Oh, that wouldn’t have been
honorable. Besides, he didn’t want
the mercenaries to win the war, he
wanted the honor of winning it.”

“How often I've heard that one!”
the historian laughed. “But don’t
the Hostigi go in for this honor jazz,
too? On that cultural level—”

“Sure, till Kalvan talked them out
of it. As soon as he started making
better-than-Styphon’s powder, he
gained a moral ascendancy over
them. Indispensable Man. And then,
the new swordplay, the new tactics,
the artillery improvements; now it’s
‘Trust Lord Kalvan; Lord Kalvan is
always right.” ”

“He’ll have to keep working at
that. He won’t dare make any mis-
takes. But what happened to Net-
zigon?”

“He made three attempts to cross
a hundred yards of river in the face
of an artillery superiority. That was
when he lost most of his cavalry.
Then he threw his infantry across
at Vryllos, pushed Ptosphes back
into the gap, and started a flank at-
tack on Chartiphon up the south
bank of the river. Ptosphes didn’t
stay pushed; he counter-attacked
and flanked Netzigon. Then the girl,
Rylla, took a hundred-odd cavalry
across, burned Netzigon’s camp,
slaughtered a lot of camp followers,
and started a panic in Netzigon’s
rear.”

“That was too bad about Rylla,”
the lady historian said.

He shrugged. “That can happen
in battles, any size. That’s why Dal-
la’s always worried when she hears
I've been in one. Well, then every-
thing went to pieces and the pieces
began breaking up. We had a couple
of conveyors in on antigrav last
night. They had to stay above twen-
ty thousand feet, we didn’t want
any heavenly portents on top of ev-
erything else, but they got some
good infrared telephoto pictures.
Fires all over the western end of
Nostor, and for a two-mile radius
around Dyssa, and in the southeast,
that was Kalvan and Harmakros.
And a lot of entrenching and forti-
fying around Nostor Town; Gor-
moth thinks he’s going to have to
fight the next battle there.”

“That’s ridiculous!” the opera-
tions director declared. “It’ll be a
couple of weeks before Kalvan has
his army reorganized, after those
two battles. And powder; how much
do you suppose he has left?”

“Five or six tons. That just came
in a little after noon, from our peo-
ple in Hostigos Town. After he
crossed the river, Harmakros cap-
tured a wagon train. An Archpriest
of Styphon’s House, on his way to
Nostor Town, with four tons of
fireseed for Gormoth—and seven
thousand ounces of gold.”

The operations director whistled.
“Man! That’s making war support
war, now!”

“And another ton or so in Kles-
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treus’ supply train, and Klestreus
pay chest,” he added. “Hostigos
came out of this deal pretty well.”

“Wait till we get this all worked
up,” the paratemporal probability
theorist was cackling. “Absolute
proof of the decisive effect of one
superior individual on the course of
history. Kalthar Morth and his His-
torical Inevitability, and his vast,
impersonal, social forces, indeed!”

Gormoth of Nostor stood with an
arm over his companion’s shoulder
—nobly clad, freshly bathed and
barbered, with a gold chain about his
neck, Duke Skranga looked nothing
like the vagrant horse trader who
had come to Nostor half a moon
ago. Together they stared at the
crowd in the Presence Chamber.
Netzigon, who had come stumbling
in after midnight with all his guns
and half his army lost and the rest a
frightened rabble; his cousin Phe-
blon, his ransom still unpaid; the
nobles of the Elite Guard who had
attended him yesterday, waiting
with him for news of victory until
news of defeat had come; three of-
ficers of Klestreus’ mercenaries who
had got through Narza Gap, and
several more who had managed to
cross at Marax Ford alive. And
Vyblos, the high priest, and with
him Krastokles, the Archpriest of
Styphon’s House Upon Earth, and
his black-armored guard captain,
who had arrived with half a dozen
men on broken-down horses at
dawn.

Down Styphon!

He hated the sight of all of them,
and the two priests most of all, and
wasted no words on them.

“This is Duke Skranga. Next to
me, he is first nobleman of Nostor.
He takes precedence of all here.”
The faces in front of him went
slack with amazement, then stiffened
angrily. A mutter of protest was
hushed almost as it began. “Do any
object? Then he’d better be one
who’s served me half as well as
Skranga, and I see none such here.”
He turned to Vyblos. “What do you
want here, and who’s this with
you?”

“His Sanctity the Archpriest
Krastokles, sent by His Divinity
Styphon’s Voice,” Vyblos began an-
grily. “And how has he fared, com-
ing here? Set upon by Hostigi hea-
thens, hounded through the hills
like a deer, his people murdered, his
wagons pillaged—"

“His wagons, by the mace of
Galzar! My gold and fireseed, sent
me by Styphon’s Voice in his care,
and look how he cared for it! He
and Styphon between them!”

“Blasphemy!” A dozen voices
said it at once. Vyblos’, and Kras-
tokles’, and the guard captain’s.
And, among others, Netzigon’s.

Now, by Galzar, didn’t he have a
fine right to open his mouth here?
Anger sickened him; in a moment
he thought he would vomit pure
bile. He strode to Netzigon, snatch-
ing the golden chief captain’s chain
from over his shoulders and strik-
ing him in the face with it, reviling
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him with obscenity upon maledic-
tion.

“Out of my sight! I told you to
wait at Listra-Mouth for Klestreus
not to throw your army away with
his. By Galzar, I ought to flay you
alive! Go, now, while you can!”

“Speak not of your fireseed and
your gold,” Krastokles told him.
“They were the god’s gold and fire-
seed, to be given to you for use in
the god’s service at my discretion.”

“And lost at your indiscretion;
you witless fool in a yellow bed-
gown. Didn’t you know a battle
when you saw one in front of you?
Vyblos, take this fellow you brought,
and get you back to your temple
with him, and come here again at
my bidding or at your peril. Now
go!”

He looked at the golden chain in
his hand, then tossed it over the
head of his cousin Pheblon.

“I still don’t thank you for losing
me Tarr-Dombra, but that’s a hand-
ful of dried peas to what that son of
a horseleech’s daughter’s lost me.
Now, Galzar help you, you’ll have
to make an army out of what he’s
left you.”

“My ransom still needs paying,”
Pheblon reminded him. “Till that’s
done, I'm still oath-bound.”

“So you are. Twenty thousand
ounces of silver, do you know
where I can find it? I don’t.”

“I do, Prince,” Skranga said.
“There should be five times that
much in the treasure vault of the
temple of Styphon, here.”

His horse stumbled, jerking him
awake, and he got back onto the
road. Behind him clattered fifty-odd
men, most more or less wounded,
but none seriously. There had been
a score on horse-litters or barely
able to cling to their mounts, but
they had been left at the base hos-
pital in Sevenhills Valley. He could-
n’t remember how long it had been
since he had had his clothes off, or
even all his armor. Except for
pauses of a quarter-hour now and
then, he hadn’t been out of the sad-
dle since daybreak, when he had
crossed the Athan with the smoke
of southern Nostor behind him.

That had been as bad as Phil
Sheridan in the Shenandoah, but
every time some peasant’s thatch
blazed up, he knew it was burning
holes in Prince Gormoth’s morale.
He had felt better about it after
seeing the mile-wide swath of devas-
tation along the main road in East
Hostigos; at Systros, there wasn’t a
house unburned. It stopped dramat-
ically short at Fitra, and that made
him feel best of all.

And the story Harmakros’ strag-
glers had told him—fifteen eight-
horse wagons, four tons of fireseed,
seven thousand ounces of gold, that
was at least one hundred fifty thou-
sand dollars, three hundred new cali-
vers and six hundred pistols; a wag-
on-load of plate armor. Too bad
that archpriest got away, his execu-
tion would have been a big public
attraction in Hostigos Town.

He had passed prisoners march-
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ing west, mercenaries, under arms
and in good spirits, at least one pike
or lance in each detachment sport-
ing red and blue colors. Some of
them shouted “Down Styphon!” as
he rode past. The back road from
Fitra to Sevenhills Valley had not
been so bad, but now, in what he
had formerly known as Nittany
Valley, the traffic became heavy
again. Militia from Listra-Mouth
and Vryllos, marching like regulars,
which was what they were, now.
Lines of farm wagons, piled with
sacks and barrels and furniture that
must have come from manor houses.
Droves of cattle, and droves of
prisoners not in good spirits and not
armed, under heavy guard; Nostori
headed for labor camps and inten-
sive Styphon-is-a-fake indoctrina-
tion. And guns, on four-wheel
carts, that he couldn’t remember
from any Hostigi ordnance inven-
tory.

Hostigos Town was in an all-
time record traffic jam. He ran into
the mercenary artillery captain,
wearing his sword and dagger, with
a strip of blue cloth that seemed to
have been torn from a bedspread
and a red strip from the bottom of
a petticoat. He was magnificantly
drunk.

“Lord Kalvan!” he shouted. “I
saw your guns; they’re wonderful!
What god taught you that? Can you
mount mine that way?”

“I think so. I’ll have a talk with
you about it tomorrow, if I'm
awake then.”

Down Styphon!

Harmakros was on his horse in
the square, his rapier drawn, trying
to untangle the chaos of wagons
and carts and riders. He shouted to
him above the din:

“What the Styphon; when did we
start using three-star generals for
traffic cops around here?”

MP’s, of course; how the devil
had he forgotten about that. Memo:
Organize, soonest.

“Just till I can get a detail here.
I sent all my own crowd up to the
castle with the wagons.” He started
to say something else, stopped, and
asked: “Did anybody tell you about
Rylla?”

He went cold under his scalding
armor. “Great Draml, no. What
about her?” It seemed eternity be-
fore Harmakros answered:

“She was hurt; late yesterday,
across the river. Her horse threw
her, or something; I only know what
one of Chartiphon’s aides told me.
She’s at the castle—”

“Thanks; I’ll see you later.”

He plowed his horse into the
crowd. People got out of his way
and yelled to those beyond. Outside
town, the road was choked with
things too big and slow to get out of
the way, and mostly he rode in the
ditch. The wagons Harmakros had
captured were going up to Tarr-Hos-
tigos, huge covered things like Con-
estogas with the drivers riding the
nigh horses. He thought he’d never
get past them, there was always an-
other one ahead. Finally, he rode
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through the outer gate of Tarr-Hos-
tigos.

Throwing his reins to somebody,
he stumbled up the steps to the
keep and through the door. From
the Staff Room he heard laughing
voices, Ptosphes’ among them. For
an instant he was horrified, then a
little reassured. If Ptosphes could
laugh, maybe it wasn’t so bad.

He was mobbed as soon as he en-
tered; everybody was shouting his
name and thumping him on the
back, he was glad for his armor. A
goblet of wine was thrust into his
hand. Ptosphes, Xentos, Charti-
phon, most of the General Staff—
And a dozen officers decked with
red and blue, whom he had never
seen before.

“Kalvan, this is General Kles-
treus,” Ptosphes was saying, to in-
troduce a big man with gray hair
and a florid face.

“An honor, General; you fought
most brilliantly and valiantly.” He’d
fought like a damned imbecile, and
his army had been chopped to ham-
burger, but let’s be polite. He raised
his goblet to the mercenary and
drank. It was winter wine, set out
in tubs to freeze and the ice thrown
off until it was almost as strong as
brandy. Maybe sixty proof, the clos-
est they had to spirits here-and-now.
It made him feel better, and he
drank more.

“Rylla; what happened to her?”
he asked her father.

“Why, she broke a leg,” Ptosphes
began.

That scared him. People had died
of broken legs in his former world,
when the level of the medical art
was at least up to here-and-now.
They used to amputate—

“She’s all right, Kalvan,” Xentos
was saying. “None of us would be
here if she were in any danger.
Brother Mytron is with her. If she’s
awake, she’ll want to see you.”

“Then I'll go to her.” He finished
his wine and put the goblet down;
drew off his helmet and coif and put
them beside it, stuffed his gloves
through his belt. “You’ll all excuse
me—"

Rylla, whom he had expected to
find gasping her last, sat propped
against a pile of pillows in' bed,
smoking a pipe with a cane stem
and a silver-inlaid redstone bowl.
She wore a loose gown, and her
right leg was buckled into a huge
contraption of saddle-leather. My-
tron, the chubby priest-physician,
was with her, as were several of the
women who functioned as mid-
wives, herb-boilers, hexers and gen-
eral nurses. Rylla saw him first; her
face lighted like sunrise.

“Hi, Kalvan! Are you all right?
When did you get in? How was the
battle?”

“Rylla, darling!” The women
sprayed away from in front of him
like grasshoppers. She flung her
arms around his neck as he bent
over her; he thought Mytron
stepped in to relieve her of the pipe.
“What happened to you?”

“You stopped in the Staff Room,”

44 Analog Science Fiction / Science Fact



she told him, between kisses. “I
smell it on you.”

“Well, what did happen?”

“Oh, my horse fell on me. We
were burning a Nostori village, and
he stepped on a hot ember.” Yes,
just like William the Conqueror.
Nantes, 1087, the history professor
in the back of his mind reminded
him. “He almost threw me, and
then fell over something, and down
we both went. I had an extra pair of
pistols down my boot-tops; I fell on
one of them. The horse broke a leg,
too, and they shot him.”

“How is she, Mytron?”

“Nothing to worry about, Lord
Kalvan! It’s a beautiful fracture. A
priest of Galzar set it—"

“And gave me a Styphon’s own
lump on the head, too. And now,
it'll be a couple of moons till we
can have a wedding.”

“Why, we could have it now—"

“T will not be married in my bed-
room. I will be married in the tem-
ple, and I won’t be on crutches.”

“It’s your wedding, Princess.”
He hoped that the war with Sask
everybody expected  would be out
of the way before she was back in
the saddle. “Somebody,” he said
over his shoulder, “go and have a
hot bath brought to my room, and
tell me when it’s ready. I must
stink to the very throne of Dralm.”

“I was wondering when you’d
mention that, darling.”

Sesklos, Supreme Priest and Sty-
phon’s Voice, rested his elbows on

Down Styphon!

the table and palmed his smarting
eyes. Around him pens scratched
and parchments rustled and tablets
clattered. He longed for the cool
quiet of the Innermost Circle, but
there was so much to do.

The letter from the Archpriest of
the Great Temple of Hos-Agrys lay
before him. News of the defeat of
Prince Gormoth’s armies was
spreading, and with it rumors that
Ptosphes of Hostigos was making
fireseed for himself. Agents-inquisi-
tory reported that the ingredients
and even the proportions and proc-
esses were being bandied in the tav-
erns. To Kkill everyone who knew
the secret was quite out of the ques-
tion; even a pestilence couldn’t do
that. And how to check the spread
of the secret without further divulg-
ing it?

He opened his eyes. Admit it;
better that than deny it and later be
proven liars. Let everyone, even the
lay guards, know the full secret,
but, for believers, insist that special
prayers and rites, which only yel-
low-robe priests could perform,
were necessary.

But why? Soon it would be known
to all that fireseed made by uncon-
secrated hands would fire as well.

Well, there were malignant de-
mons of the netherworld. Every-
body knew that. He smiled, imagin-
ing them thronging about, scrawny
bodies, bat wings, bristling beards,
clawed and fanged. In fireseed
there were many of them, and only
the prayers of anointed priests of
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Styphon could slay them. If this
were not done, as soon as the fire-
seed was exploded, they would be
set free into the world of men, to
work manifold evils and frights.
And, of course, the curse of Styphon
was upon all who made fireseed un-
consecrated.

But Ptosphes had made fireseed
and had not been smitten, and he
had pillaged a temple-farm and
massacred the priests, and after
that he had defeated the armies of
Prince Gormoth, who marched with
Styphon’s blessing. How about that,
now?

But wait! Gormoth was no better
than Ptosphes. He had made fireseed
himself, both Krastokles and Vyblos
were sure of it, and he had blas-
phemed Styphon, and despitefully
used a holy archpriest, and forced a
hundred thousand ounces of silver
from the Nostor temple, at as close
pistol-point as didn’t matter. To be
sure, most of that had been after
the battle, but who outside Nostor
would know that? Gormoth had
suffered defeat for his sins.

He was smiling happily, now. Of
course, Hostigos must be utterly de-
stroyed and ruined, and all in it put
to the sword; the world must see,
once and for all, what befell a land
that turned its back on Styphon.
Sarrask of Sask would have to do
that; Gormoth couldn’t, even if he
could be trusted to. Sarrask, and
Balthar, Prince of Beshta; Sarrask
had been seeking a Beshtan alli-
ance, and now was offering his

daughter, Amnita, in marriage to
Prince Balthar’s younger brother,
Balthames. An idea began to seep
up into his mind.

Balthames wanted to be a Prince,
too. It needed only a poisoned cup
or a hired dagger to make him
Prince of Beshta, and Balthar knew
it. He wanted Balthames and his
ambitions removed; should have
had him killed long ago. Now, sup-
pose Balthames married this wench
of Sarrask’s; suppose Sarrask gave
up a little corner of Sask, and Bal-
thar a little corner of Beshta, both
adjoining Hostigos. Call it the
Princedom of Sashta. To it could be
added all western Hostigos south of
the mountains; why, that would be
a nice little princedom for any
young couple. He smiled benevo-
lently. And the father of the bride
and the brother of the groom could
recompense themselves, respective-
ly, with the Listra Valley, rich in
iron, and East Hostigos.

That should be done immediate-
ly, before winter set it; then, in the
spring, Sarrask, Balthames and Bal-
thar could hurl their combined
armies out of conquered Hostigos
into Nostor. He’d send out another
archpriest of Styphon’s House
Upon Earth . . . let’s see who that
should be . . . to Sask, to make
arrangements—with lavish gifts of
money and fireseed for Sarrask and
Balthar. And this time, make sure
the treasures of Styphon’s House did
not fall into the hands of the in-
fidel. m
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Fren Chance

If you do a man

what you consider a favor—
there is perhaps an even chance
that he’ll agree.

And maybe he’ll just clobber you
for interfering . . .

JOHN BRUNNER

Illustrated by John Schoenherr
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Some of the fiercest fighting of
World War II ebbed and flowed for
months on either side of the terri-
tory of the Kalangs, but there was
only one occasion on which the
larger sweep of world events in-
truded into that inaccessible and
hilly region of northern Burma to
which they laid claim.

This intrusion began when a
photo-reconnaissance plane on its
way back from a risky, but crucial,
mission suffered engine failure not
far away. The pilot saw his naviga-
tor bail out safely, and shortly aft-
erwards did the same himself. He
wound up hanging from a high tree-
branch in clear sight of a Kalang
hunting party, with sprains, scratch-
es and bruises, but otherwise un-
harmed.

What little the hunters knew
about either the white or the yellow
man inclined them to distrust any
stranger. However, the manner of
the pilot’s arrival—on white wings
from the sky—was sufficiently im-
pressive to keep them from acting on
their first impulse and killing him
out of hand. Instead, they escorted
him at spear-point back to their vil-
lage, where—after duly consulting
the omens—the chief sheltered him,
fed him, and eased his pain with
strong bowls of ku, which passes
among the Kalangs for beer.

The plane, naturally, and the
cameras it carried were completely
lost; however, the nature of the
mission had been important enough
for a search party to go looking for

survivors, who might have verbal
information. The pilot was found,
feverish but alive. The officer in
charge very properly gave the tribe
enormous gifts of tea, tobacco and
salt.

When the strangers had gone, the
chief fingered the beautiful steel of
the machete which he had exacted
as his personal share of the reward,
and issued orders that anyone else
who came floating down from the
sky should be treated in the same
fashion.

Tambah, of course, had not even
been born at the time, but he had
had this information as part of a
long, complex, didactory tale his
father told. He had seen the ma-
chete, a little rusted but still a thing
to marvel at; he had seen the tat-
tered ceremonial robe the chief had
caused to be made from the para-
chute. To bring the now starving
and depressed Kalangs such riches
as the tale described—that had long
been Tambah’s most powerful am-
bition.

Even more powerful as a driving
force was his present anger. The
chief had twice passed him over for
the manhood ritual, with contemp-
tuous remarks about his small size
and general incompetence. And
that was why he had kept this great
discovery to himself.

Not only that. He had set off to
share it with other people—with
strangers—before telling his own
family. It was a fearful risk, and
even though he knew the chance of
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anyone following him was minimal
—since after much debate about
the unprecedented signs in the sky
the whole tribe had settled down to
a god-propitiating rite scheduled to
last three full days—he could not
keep from glancing over his shoul-
der every few minutes. He was tired
and his feet were abominably sore;
his burden grew heavier with each
step. Yet he kept going, lured on by
the dream of bringing the flying
people to claim their own and thus
being the instrument of gaining new
riches for the Kalangs.

It was early morning when he
came out of the thick forest and
paused on an outcrop of rock, to
see before him a village of strange
conical huts. For several seconds
he did not take in their true nature;
then he saw a man moving about
among them, and realized he had
reached his goal. He ought, he
knew, to be cautious, but somehow
the reason would not come clear in
his mind. His thinking was blurred;
the pain from his feet was dull and
unreal, and his mouth was very dry.

No—not completely dry. He
sucked automatically at his teeth,
put up the back of the hand which
was not steadying his load, and
wiped across his lips. When he took
the hand away, there was a little
smear of blood on the skin.

But his exhaustion forbade him

to think even about that. He stum-

bled down to the village of the fly-
ing people, trying to shout the news
he brought.

Even Chance

Jan Bilay walked around the jeep
one final time to make sure the
cases of fragile ampoules were se-
curely lashed, rubbed a few flakes
of mud off the World Health Or-
ganization insignia on the driver’s
door, and sighed.

“Seems O.K.,” he muttered.
“Think you’ll find them today?”

“I guess we have a better chance
than yesterday,” Dinah Ashman
said, glancing up from her job of
counting hypodermic needles in the
back of the vehicle. “We know
we're already into Kalang territory
now—we found that abandoned
village, for instance.”

“You’re still sure it was aban-
doned?” Carlos countered from be-
hind the wheel.

“We’ve been over that,” Dinah
snapped. “Yes, I am sure! After all,
it's a common enough pattern
where you hail from—working the
cleared ground to death, then mov-
ing the whole tribe on.”

Carlos shrugged. After a mo-
ment’s wait to see if he would speak
again, Jan ventured, “Look, I know
this isn’t my specialty, but— Con-
sider: we know they’re shy, and
they’ve evaded contact with the out-
side world right up till the present.
Could they not be hiding from us?
Perhaps . . . oh, perhaps they
took that meteor fall the other
night as a warning from heaven
against our arrival.”

“Then we’ll just have to persuade
them we mean no harm,” Dinah
Ashman answered. “They don’t
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keep to themselves completely—if
they did, we could let them be. But
as long as theyre a reservoir for
yaws infection, any contact at all
with anyone around is a nuisance.”

“You take it too lightly,” Ba
Thway objected from his seat be-
side the driver. “I'm the one who
has to do the persuading you speak
of so glibly. For a country with
most of the European ethnic groups
in it, America breeds few linguists.”

“Can we save the argument till
we’re on the road?” Carlos grunted.

“Road!” Jan said sourly. “I tell
you, I’ll spend the day praying for
you to find your way back to
camp.” But he withdrew the sun-
burned arm he had been leaning on
the jeep door.

He watched the jeep bump over
the rough ground till it was gone
from sight. If they did find these
elusive Kalangs, he promised him-
self, he was going to take a couple
of days off from his own work and
help out with the injections. When
he first set out with the WHO team,
he had felt rather sorry for them in
their repetitive work: finding vil-
lages, winning the confidence of the
people, then vaccinating and inocu-
lating on a production-line basis.
He had been sure his own study of
the local disease-vector pattern
among water-breeding insects was
much more varied and interesting.

But now it entailed so much of
this being left alone all day in the
camp, he was getting distinctly
bored.

And jumpy, too, he told himself
when—some half-hour or so later—
he started and almost spilled a jar
of distilled water on seeing a move-
ment out of the corner of his eye. A
second look showed nothing; none-
theless, a bit shamefacedly, he
fetched the expedition’s only weap-
on, an elephant gun, and doggedly
set off to inspect the site of the dis-
turbance.

Its cause came to meet him: a
naked brown boy, carrying some-
thing large and shiny on his shoul-
der, dragging his feet as though in-
tensely weary. At first he did not see
Jan; when he did, he made to re-
move the shiny thing from his shoul-
der and hold it out like an offering.
The weight was too great. It slipped
from his grasp and struck the
ground with a metallic ring—and a
moment later the boy keeled over
in a dead faint.

Blazes! Jan stood uncertainly, re-
viewing the half-dozen phrases he
knew in Burmese—which almost
certainly wasn’t spoken hereabouts
—and wishing the others were here.
He had no knowledge of medicine
beyond first-aid, and this boy was
evidently ill. He was covered with
weals and scratches; his feet were
cut and thorn-pricked; his pulse was
going like a hammer. Also a trickle
of blood oozed from his mouth, but
Jan discounted this, assigning it to
his having fallen- face-foremost to
the ground and cut his lip.

Exhaustion combined with heat-
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stroke was the obvious diagnosis.
Jan picked up the limp body and
carried it to the camp-bed in the
nearest tent—Carlos’. He attended
to the abrasions and picked out the
worst of the thorns, then wiped
away the blood on the boy’s chin.

That was when he began to won-
der. The blood returned. On push-
ing back the lower lip, he saw that
the gums themselves were oozing a
slow red stream. He gazed at the
sight thoughtfully, presumed pyor-
rhea in default of any other guess,
and wiped the inside of the mouth
with a solution of antiseptic. The
boy didn’t stir. He was in complete
coma now.

What could have reduced him to
this state? Something to do with the
object he’d been carrying, still on
the ground outside? Jan went and
examined it. It was a very strange
thing to find in this remote corner
of the world.

It was metal. By its lightness, he
hazarded that it was an aluminum-
magnesium alloy. It had been
formed to a careful curve, but one
edge was jagged, as though an ex-
plosion had broken it away from
whatever it belonged to. One whole
side was discolored—seemingly,
from the effect of intense heat.

Light though it was in relation to
its size, he estimated it would still
tip the scale at around thirty
pounds. Quite a load for a scrawny
youth to tote through dense forest!

The obvious hypothesis was that
there had been a plane-crash, and

Even Chance

the boy wanted to report it. And
there was precisely nothing Jan
could do. He didn’t speak the boy’s
language; anyhow, he couldn’t set
out across this sort of country on
foot even with the boy to guide him
—and the boy was in no fit state to
move.

He tried to face the logic of this,
and struggled to get on with his
day’s work, but concentration was
impossible. Every five or ten min-
utes he found he was peering into
the tent where the boy lay uncon-
scious. He knew this was pointless,
yet something nagging at the edge
of his mind drew him back again
and again.

Deliberately, he refrained for one
full hour from going to see the same
sight. When the hour was up, he
went back with hurried paces.

The boy had turned over, with-
out waking. Jan’s first horrified im-
pression was that he had thrown up
black vomit, and visions of cholera
filled his mind. Then the moment of
gestalt seeing passed, and he real-
ized the dark stain on the pillow was
a patch of hair which had come
away from the scalp.

In the same moment he realized
what the nagging oddness about the
tent .had been, when he kept re-
turning and returning earlier in the
day.

This tent was Carlos’. As well as
being the expedition’s chief driver
and mechanic, he was in charge of
their fall-out monitoring kit. Every
evening he filled out a fresh line on
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a printed form, and each completed
form was sent to the UN’s commis-
sion on nuclear weapons testing.
The latest of the test ban agree-
ments was currently in force, but at
any moment some new country
might make the technical break-
through and achieve the modern na-
tional status symbol.

And right now, muffled by a cov-
ering of odds and ends under the
bed, the Geiger counter in Carlos’
kit was chuckling to itself.

Jan dug it out frantically. He
swung the pickup, and as it tra-
versed the limp body of the boy it
rose to a scream before dropping
back to a lower frequency with a
change of scale; it was being trig-
gered faster than the spring could
reset it at normal levels.

Sweating, moving with a kind of
controlled panic, Jan went outside.
He improvised tongs from a couple
of long sticks, and with them car-
ried the piece of metal well away
from the camp. He dropped it into
a niche between two boulders,
which ought to afford some meas-
ure of shielding, and tossed the
sticks down after it.

This was going to be hard on the
boy, he reflected as he set a pan of
water on the fire and hunted up a
cake of carbolic soap. But it would
have to be done, hopeless though it
probably was by now. And after-
wards he’d have to scrub himself,
pare his nails, change all his clothes.

Frantically he demanded of the
unanswering air how a Burmese

savage had come to suffer the
worst case of radiation sickness he
had ever seen.

On their return that night—de-
spondent at having failed to locate
the still-elusive Kalang tribe—the
others simply declined to believe
him. Not until Carlos had checked
the lump of metal with the counter
were they convinced. And then they
were as bewildered as Jan.

They could only hope that the
boy might speak before he died; to
that end, they checked his blood
type and discovered by a fortunate
coincidence that it matched Ba
Thway’s. Dinah took charge of an
emergency transfusion for him, and
Jan and Carlos went out to inspect
—very cautiously—the mysterious
chunk of metal.

“What do you make of it?”’ Jan
demanded.

Carlos hesitated. At last he said,
“Frankly, it makes me wonder if
we really did see a meteor the other
night.”

Jan pursed his lips. “I . . . won-
der! I'm ceratin it couldn’t have
been an aircraft on fire, but—" He
saw it in memory, as vivid as in
present time: a huge scything streak
of flame across the night, followed
by a roaring noise. “A rocket? A
missile with a nuclear warhead?”

“That I doubt,” Carlos muttered.
“To pick up a charge like this, a
fragment of metal would have had
to be very close indeed to a fast re-
action, and in a warhead you don’t
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have the reaction unless you mean
business. But an atomic engine, now
—that’s something altogether dif-
ferent.”

“Are you serious?”

Carlos shook his head. “I don’t
know. But there has been talk for a
long while of a breakthrough in pro-
pulsive atomics. Whatever happens,
though, one thing is beyond doubt.
We shall have to forget about these
Kalangs and get to the site of the
crash as fast as we can. In fact, I
guess I'd better try and raise Ran-
goon by radio at once.”

The officials in Rangoon were
likewise skeptical, all the more so
because even the transfusion failed
to revive the boy, and the informa-
tion the WHO team could pass was
sketchy. A couple of hours later, a
reply came through: they were to re-
main with the boy, and in the morn-
ing an aerial search would be made
of the locality.

None of the team got much sleep
that night, tired though they were;
Carlos’ idea that a nuclear-driven
rocket might have crashed here-
abouts was far too uncomfortably
convincing. They took turns watch-
ing the boy’s bed, and the rest of
the time argued groundless theories
by the fire.

They half-expected that Ran-
goon had made the promise of a
search in order to shut them up for
the night. It was with acute relief
that Jan heard the first plane short-
ly after sunrise. His call brought

Even Chance

the others running to stand with
him staring up at the sky.

“High-level photographic plane,”
Carlos said at length. “A fat lot of
use that’ll be in country like this.
How about some helicopters, for
heaven’s sake?”

“They’re slower, aren’t they?” Ba
Thway suggested. “Can’t get here
so quickly.”

“I know that!” flared Carlos,
rounding on the little Burmese. For
a moment Jan feared that overtired-
ness might be going to lead to a
shouting match; then Dinah inter-
rupted from the door of the tent
behind.

“He’s got his eyes open! Ba, come
quickly!”

It was immensely difficult for Ba
to piece together the boy’s words.
The local dialect—which they were
shaken to find was the Kalang
tongue, that of the very tribe they
were seeking—was only a cousin of
the languages he had studied, and
the boy was moving in and out of
delirium most of the time. They
learned that his name was Tambabh,
and that he was angry about being
passed over for full adult status.
They learned that there was some
legend about a man from the sky,
and that he had hoped to bring rich
rewards to the Kalangs for notify-
ing the flying people about the
crash.

But at this point Ba began to
doubt his own interpretations. For
Tambah seemed to be implying that
there was a man in the crashed air-
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craft, and this on the face of it was
ridiculous. Those countries suffi-
ciently advanced to have a nuclear
drive were also sufficiently ad-
vanced—and heedful of human life
—to automate the control system.
This surely must be wishful think-
ing on Tambah’s part; he must by
now be so confused as to mix the
traditional tale of a man from the
sky with what he had actually seen.

He lay there, rolling his eyes in
fright whenever he was aware
enough of his surroundings to react
to them, and moaning his garbled
pleas about a reward.

Ba gave him a reassuring pat on
the chest and looked at Dinah.

“How long will he last?” he whis-
pered—ridiculously, for the boy
could not possibly understand Eng-
lish.

“If he can be flown out to a hos-
pital, a day or two. We’d have need-
ed all sorts of things we can’t give
him—Iike intestinal detergents—if
we were to save him. Now I think
he’s past hope.”

“We’ll try and get a description
of the crash site,” Ba muttered, and
gestured for the others to leave, for
they were distracting him.

This was the substance of the re-
port they gave to an officer of the
Burmese Air Force who dropped in
by helicopter about noon, ordered
to verify the existence of the mys-
terious piece of radioactive metal
because so far the photographic
plane hadn’t spotted any signs of

the crash. He also wanted more pre-
cise details of where it was supposed
to have happened, and was politely
contemptuous when he learned
that the team had been tracking the
Kalangs for weeks without success,
yet the crash must have occurred in
Kalang territory.

The boy fainted again.

From then on, through the long
afternoon, they were never out of
earshot of the helicopters’ drone.
Someone at high level must be tak-
ing this seriously to put as many as
eight of the whirlybirds on the job.
Jan said as much to Carlos.

“I guess it might prove the oppo-
site,” Carlos said morosely.

“What do you mean?”’

“Might just be the Burmese put-
ting up a good front. After all, it
doesn’t have to be a chunk off an
atomic engine over there.” The
Mexican gestured. “Could equally
well be a bit from a nuclear device
that fizzled like a wet firework.
Though if it is, I don’t know how a
naked savage got close enough to
pick it up.”

It was almost sunset when the
‘copters came back. There had been
no news for two hours, as though
someone had ordered radio silence
to be imposed—for up till then they
had caught odd snatches of chat be-
tween the searching planes. One of
the ’copters had a big dark cradle
slung beneath its undercarriage legs,
and the others swarmed around it
as though flying escort duty.
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The team stood by their tents,
staring up in puzzlement and won-
dering what the load might be.

Then the trailing ’copter de-
tached itself and came roaring to a
landing in the same place as before;
the same officer got out, very pale
and drawn. At first he seemed not
to know what to say; then he col-
lected himself and stared at them
as though at ghosts.

“I . . . I have orders for you,”
he forced out. “You are to return
at once to your base. You are not to
use your radio under any circum-
stances, and you are not to tell any-
one why you are going back with-
out finishing your work.”

“What?” As one, all the members
of the team stepped forward.

“I—” The officer wiped his
sweating face. “Oh, I'm going to tell
you before they forbid me to! Lis-
ten, we found the plane that
crashed, scattered over half a mile
of jungle. We . . . we found the
pilot, too.”

“So Tambah wasn’t delirious
when he said there was a man in
that thing,” Ba Thway exclaimed.

“No.” The officer eyed them
strangely. “No, he was wrong to
say there was a man in it.”

Jan was the only one of those
listening who got the point. He felt
all the blood drain from his face.

In times to come

Next month’s issue brings the beginning of a two-part serial by
Mack Reynolds, titled “Beehive.”

You regular readers may remember the yarn some while back
—March, 1961—in which a young agent for the United Planets
undercover agency is sent out trying to find “Tommy Paine.” Who
turns out to be his own agency, upsetting happy worlds, because
of the half-burned corpse of a rabbity little alien found in a dere-
lict, violently smashed warship. Somebody else had clobbered the
rabbity creature—despite the fact that the rabbit’s ship had weap-
ons the best human weapons experts couldn’t even guess at.

“Beehive” takes up where that left off. With the added little item
that the little oxygen breather rabbity alien’s home planet, it turns
out, now has an ammonia-methane-hydrogen atmosphere. Who-
ever clobbered the little aliens—really clobbered them. Somebody

somewhere has a most devastatingly nasty temper . . .
Problem: Locate them before they locate you. THE EDITOR

Even Chance
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“You mean the pilot isn’t a man?”
he whispered.

“That’s exactly what I mean,” the
officer said. His eyes were on the
dwindling silhouettes of the other
’copters. “They’re on the way to a
hospital now, to see if we can save
him . . . I mean, see if we can
save it.”

“An atomic rocket,” Carlos mut-
tered. “With a creature from an-
other planet in it— Oh, this is fan-
tastic!”

“I've seen it,” the officer said.
“And . . . and that isn’t right, ei-
ther. It’s in pieces, but you can see
for certain it isn’t anything so
straightforward as a rocket. It’s

. . it’s something different.”

“But with an atomic drive?” Car-
los pressed.

The officer swallowed enormous-
ly. He said, “I don’t think so. We
had Geiger counters, and we sur-
veyed the outside of the hull, then
what we could get at of the inside.
And the radiation is all on the out-
side.”

They waited. He hadn’t finished
confiding his terrible suspicions to
them. At last, the decision to con-
tinue causing beads of sweat to cover
his face, he let the words come out
in a rush, his tone mirroring his
deep emotion.

“No, you see ... we found
what must be the control cabin, and
then the engine room, and then
what must be . . . what has to be

. . the guns.”

“Guns?” Jan took half a pace for-

ward, but the officer didn’t notice,
didn’t interrupt the flow of his soft
fearful words.

“And all over one side of the
wreckage, splashes of molten metal
and this tremendous radiation read-
ing— I don’t think the ship crashed
here by accident. I think—”

Now he did pause, and looked
away from the vanishing helicopters
to the darkening sky, where the first
stars were springing into view.

“I think, somewhere up there,
there’s a war going on. I think
that ship was shot down. And what
I want to know is this—who’s going
to come looking for the survivors?”

The navigator of the reconnais-
sance plane bailed out much earlier
than the pilot, and landed a good
twenty miles away. He reached the
ground safely, in full view of a vil-
lage belonging to a people called
the Ipoh, who knew almost as lit-
tle as the Kalangs about the prog-
ress of World War II.

They were, however, a friendly
and hospitable people, and greatly
impressed by the manner of this
man’s arrival, on white wings from
the sky. They gave him food and
shelter, and when a search party
came to investigate from the near-
est lines—where they had seen the
parachute open—the navigator was
found alive and well. The officer in
charge very properly razed the vil-
lage to the ground and shot the
chief for collaborating with the en-
emy. W
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PROBLEM IN THERMODYNAMICS

Watching some small birds through the dining room
window last January brought an interesting problem
in heat-transfer to mind.

Given a temperature of 2°F. above zero, a wind of
about 15-20 M.P.H., and an ice coating—due to a
previous evening sleet storm—on every branch . . .
how does a sparrow, Tufted Titmouse, Junco, or
Chickadee keep its less-than-toothpick size toes from
freezing?

The bird’s body has feathers for thermal insulation;
agreed that feathers are even more efficient as thermal
insulators than hair—the toes and legs have only
scales, which aren’t insulating.

Yet these birds remain functional despite as much
as 50-60 degrees of frost!

Those toes are working far down in the square-
cube law region—Ilots of area in proportion to volume.
They have to have complex structures of bones, ten-
dons, skin, and nerves; that doesn’t leave much cross-
sectional area for a two-way blood flow to carry heat
into the tissues, even allowing the small body can af-
ford the heat-loss.

And the toes must not freeze, or they’d lose flexi-
bility and the bird would be unable to escape.

Anybody got answers on what sort of anti-freeze
system Titmice and Chickadees use? A Chickadee’s
idea of migrating south for the winter seems to be to
move into Southern Vermont, or northern New Jersey.

If anyone has an answer to that, it might be useful
to men in the Arctic . . . or on Jupiter’s moons!

2Ll
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Jexin spoke again: “You are intel-
ligent and resilient, Mr. Randall.
You have understood that you are
in what is, to you, the future. A
few simple points were sufficient for
that. You made your hand trans-
parent for a few minutes by holding
it in the circuit. You saw the mala.
In fact you didn’t even bother to
try the antigravity.”

That must have been the third
thing mentioned in the note beside
his bed, which would have come in-
to action if he had stood on the
square in the corner. No, he had
indeed been convinced in a hurry
and had run down expecting to see
wonders. Instead here he was eat-
ing bacon and eggs on the terrace of
the building—a pastel concrete hor-
ror of the nineteen-fifties. The oth-
ers at the terrace table, Jexin, the
blond girl Sara, and the silent young
man were all three ordinary fair
types, lightly dressed in what seemed
like conservative beachwear.

The view in front was simply of
palm trees, a beach, a coral reef, a
cobalt sea.

A Long Way to Go

Randall wanted to ask where the
mala—a furry little beast like an
overgrown starfish with ears—came
from. But there were so many
questions and Jexin was evidently
determined to get home a point he
regarded as important:

“To be in the future—that is the
smallest thing. The essential is: you
have come forward more than five
hundred years. The simple tricks in
your bedroom could have been
shown you centuries ago.”

Randall finished the excellent cof-
fee and asked: “How did you get me
here? You have time travel?”

“Not exactly. You were . . .
well, it’s hard to express it to you

. . taken out-of ordinary space,
into stasis, until we returned you to
normality a few weeks ago. We set
the fields up on the site of some old
telephone booths in London. The
archaeologists were very helpful.
It’s still a bit radioactive.”

“Was London atom-bombed
then?”

“No. Very few cities were, in
fact. Just evacuated under threat
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and then sown with radioactive
dust. And by the second part of the
war they’d discovered a defense—
the hyperson-resonance screen.”

“What was that?”

“You see part of our difficulty?
You were an educated man. You
knew what to expect within the lim-
its of further developments in your
then sciences. Think of a man from
1890—you could explain the air-
plane to him, but the whole science
behind atomic power would be ab-
solutely missing. And by mid-cen-
tury things were developing twice as
quickly. It’s ridiculously conserva-
tive to imagine only what your writ-
ers of fantasy could predict.”

He paused. The soft rasp of ci-
cadas filled the brief silence.

“Well, I can see that,” said Ran-
dall.

“By the end of your century the
war was long over, there was world
federation, the planets had been
reached, cities had been abandoned,
production was done entirely in au-
tomatic factories. Almost every-
thing you think of as the future had
already happened! After that psy-
chology became a science. They had
to solve the problem of freedom:
What happens to it when educa-
tional techniques can completely
form a man’s character?”

“That sounds very tricky.”

“Yes, it took a culture far in
advance of yours a whole genera-
tion to settle. And that was five hun-
dred years ago. A man from 1400
A.D. taken to your own time—even

a very intelligent one . . .Chaucer,
say—would be baffled by every-
thing. He would be shocked by ev-
ery social custom. Even you, from
a partly scientific age, an adaptable
type, would die like an old Polyne-
sian simply of social and intellectual
shock if you were exposed straight
to our culture. We weren’t able to
let the others we drew from your
time become conscious at all. They
had to be adapted—psychological-
ly reconstructed—at once.”

From the hotel window came curi-
ous music, vaguely reminding Ran-
dall of records of Indonesian
rhythms. The blond Sara smiled at
him and said, “We thought you’d
like the old stuff. Even the music is
nearly five hundred years old, I
think about your own time. It’s
done by Lanta: she’s a wonderful
creature, purple—” She caught Jex-
in’s eye and was silent. Words Ran-
dall knew, in a high sweet voice,
came clearly to the music:

“The first of all the tribe lay

there,

And did such pleasure take

—She ‘who had brought great

Hector down

And put all Troy to wreck—

That she cried into this ear

Strike me if I shriek.”

'He breathed out slowly, the
smoke of his cigarette unwinding in
the light breeze. He did indeed like
the old verses and the continuity of
culture this seemed to represent. Or
was this just a silly antiquarianism,
only done to please him?
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What did they want with him
anyhow? Was this merely a scien-
tific project, an experiment?

He shrugged and said to Sara:
“Well, I'm glad they abolished
war!”

But it was Jexin who answered:
“Abolished war? No, there were la-
ter wars. The photon drive was per-
fected in 2007. It took twelve years
to reach Procyon. (Nowadays we
do it without a time component, by
space warp.) During the period of
establishing friendly relations with
other systems, a backward species
got hold of too much advanced sci-
ence. There was a war. H-bombs?
This was fought with star-busters!”

“Good God! I hope you solved
that one?”

“Yes. There really can be no
more war since they developed the
frustrator, three centuries ago. Any
undesired energies, however great,
can be put into stasis—the method
we used to bring you forward in
time, as a matter of fact.”

Sara and the young man got up
with an air of going back to work,
smiled and walked towards the old
hotel. Randall said: “I’d like to look
around.”

Jexin rose. “Certainly. We’ll go
up the hill.”

It was very cool in the hotel’s
shadow. Then they were out on a
path wound through a group of
high palm trees, rooted in crumbly,
sandy soil.

“Anyhow, I'm glad they settled

A Long Way to Go

the war. The H-bomb was nothing
to sniff at—even with your screen.”

Jexin smiled: “It wouldn’t even
get through my weatherproof.” He
pressed at the strap on his wrist and
a slight shimmer appeared in the
air an inch or two away from his
skin.

The path was now uphill, among
smooth runneled rock and umbrel-
la pines.

Randall asked a question which
had been bothering him: “Do you
have telepathy?”

“Not in the sense you mean.
That turned out to be a red herring.
There are mechanical methods of
reading, or rather interpreting,
minds.”

“Mechanical?”

“Yes, based on something like
your machines for recording the
electrical rhythms of the brain.”

“Oh, yes, I know about them.”

A lizard flickered over the hot
stone in front of them.

“Well, on a greatly refined and
complicated scale. A person is re-
corded for weeks and answers ques-
tions at the same time, until they
can correlate the detail of his
rhythms with the content of his
thought. After that you can tell
both his verbal and his emotional
states, by reading the rhythms. Sim-
ple.”

“Since it’s something I can more
or less understand, I take it it’s a
pretty old development?” Randall
spoke sardonically, but not bitterly
so. They didn’t seem to treat his ig-
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norance as a sign of backwardness.
Moreover, they appeared to regard
him—or perhaps their work with
him—as in some way important.

“Oh yes—centuries.”

They were at the top, an open
space of harsh grass. A mile or so
away in each direction lay the
smooth sea. It was an island. The
beach stretched for several hundred
yards near the hotel, ending on the
left in a little creek. On the other
side, partly concealed by outcrops
of stone, were half-a-dozen darkish
structures.

Jexin followed his gaze. “We're
living down there—it’'s more con-
venient.”

Randall turned and looked at
him. “Where are we?”

“In the northern Caribbean—we
can’t let you out into the world yet.
Meanwhile perhaps you, would like
to look round by yourself?”

“Yes”, said Randall abstractedly.

“Anywhere, but we’d rather you
didn’t go into the hotel basement—
it’s a sort of control room.”

“And I'm just a blasted experi-
mental white mouse!” said Randall
in sudden annoyance. He turned
away rather sharply and began to
walk down the other side of the
hill.

Jexin called after him as calmly
as ever: “Yes, we know we’ve no
right to. But I assure you—" then
he was out of hearing.

As Randall strode on the irrita-
tion faded. He did not really doubt
Jexin. It was just that he didn’t like

the feeling of being even temporar-
ily a helpless infant or patient. But
after all he had been both in the past
and got over it!

The path curved back, along low
bluffs. Beyond them lay, in a little
hollow, the structures he had seen
from above—dark hemispheres
about fifteen feet high.

He walked forward and touched
one. His finger went into it, remain-
ing partly visible, until it was grad-
ually halted. But there was no rub-
bery feeling, no back pressure. He
withdrew the finger and looked very
closely at the surface. He seemed
to detect a slight scintillation run-
ning up and down, like a flicker just
too rapid to be properly seen.

There was no apparent entrance
to any of the huts, and he went on
towards the beach, wondering why
they had kept everything else on the
island—except his “proofs” indeed
—so carefully timeless, but left
these obviously non-twentieth-cen-
tury artifacts.

Perhaps it was some psychologi-
cal detail in creating the atmos-
phere for his education.

In the late afternoon he lay on
the beach alone, sunbathing. The
faintest movement of air tempered
the clear heat.

He had now, he felt, seen every-
thing on the island. And there
seemed little prospect of further
travel at present. He had not yet
learned much.

Still, all the strange impressions
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had left him rather exhausted. As
he lay in the calm, golden warmth,
with his eyes shut, his life seemed
to slow down, and memories of his
own century came welling up from
unsuspected depths, vague and
formless, yet glowing with effect.

And now the music started again
from the direction of the hotel—
a slow, intricate beat. Then, quite
clearly as the gentle breeze shifted
slightly, words, from the same old
writer:

“I have old women’s secrets now

That had those of the young;

Madge tells me what I dared not

think

When my blood was strong,

And what had drowned a lover

once

Sounds like an old song.”

The vague longing broke over
him like a wave, sharp, clear-and
overwhelming. Yet, as he thought to
himself “strong poets, be with me
now,” it became—not weaker but
more supportable, borne up on the
framework of the firm verses.

Gradually calm returned. A full
calm, in which he felt able to accept
his position, his unbelievable isola-
tion, not just in the superficial bold-
ness of his adaptable outer self, but
in depth, throughout his heart.

A step crushing the sand beside
him made him look up.

There stood a girl. It was not the
blonde of the morning, but another
with heavy bronze hair and a dark
golden skin.

She might have been selected by

A Long Way to Go

a conscientious lexicographer to il-
lustrate such adjectives as “breath-
taking,” “provocative,” “delightful.”
Her features were—a Swedish-Ha-
waiian hybrid perhaps?

Such, at least, were Randall’s first
coherent thoughts as he struggled up
to a sitting position. The girl, evi-
dently pleased at the effect, leaned
forward and said, “I ran down to
see you as soon as I came off duty.
I’'m Tay. Isn’t it a trial to be stuck
in a strange culture? I was once at-
tached to a mission on Vega II. The
light’s blue. And then, the Vegans
—they slither so!”

With one fluent movement she
lay down on the sand beside him.

Randall asked: “Why are you so
different from the others?”

“Why aren’t I like the others?”
The look of surprise melted instan-
taneously into a laugh, “You mean
why are they so different from me.
Those fair types are very rare. I
believe they chose them to make you
feel at home. Except Jexin, of
course, who was in it from the
start.”

“How about you?”

“Oh, I saw you when they first
got you, and decided to join.” She
smiled in an intimate way which ir-
ritated him as much as it attracted
him.

“You’'ve been held in uncon-
sciousness for nearly a month, you
know, and that gave me time to
make arrangements and learn the
old language.” He lay back inter-
ested and content.
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Sunset doused the glitter of sand
and wave.

On the terrace it rapidly became
too dark to read the allegedly sim-
ple book Jexin had given him: a
primer on psycho-history, in the
“old language.” Education looked
like a lengthy business.

As the stars came sharply out he
leaned back and looked up to see
which were missing. The only con-
stellation he knew was the Great
Bear, which was fortunately in sight
on the northern horizon. And, yes,
the top right-hand corner of the
rhomboid was gone. Some bomb!

As he looked, a golden star, far
brighter than any he remembered,
moved swiftly into his field of vision
and swept smoothly westwards.

“Space station,” he said, after a
moment. Tay’s voice behind him
said, “Yes, there are still a few of
them up there. They left them be-
cause they look so pretty. There’s
a blue one too, but it’s in fixed orbit
above Malaya.”

He turned and she was standing
there, smiling and arrogant. She
went on, “Let’s go for a row. There’s
a boat in the creek.”

But they walked down towards
the “huts.”

“Have you been inside?”

“No.”

An opening dilated in the surface
of the dome, and they went in.

They sat on a long couch. What
had happened to his tongue, usual-

ly so fluent on these occasions? But
at least he could kiss her.

It was one of those kisses which
seem to reverse the flow of time,
and turn space into a single warm,
dark fathom.

She leaned back, gazing up at his
face. After a minute she said, “You
certainly look luscious—I can’t do
anything now, but wait till you are
generally released.” And she made
a movement, a gesture, so coarse
that he was on his feet and through
the opening, trembling, before he
had time to think or decide.

He found himself walking back
to his room, becoming calmer with
each step.

Anyhow it had been an exhaust-
ing day. He undressed quickly and
got into bed and put the light out.

Did she do that on purpose? Was
it to test him in some way?

A wave of modesty, as deep as
the earlier certainty, swept over
him. How could he have imagined
that she’d just liked his looks? His
face burned with shame. Probably
the opposite had happened—they
had cast about for the type who
would have the deepest effect on
him according to their psychologi-
cal machines. And that accounted
for her late appearance.

That must be true. Yet experi-
ence compelled belief in her. His
head whirled.

He found himself wishing he were
back in the twentieth century.

He switched on the light and sat
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up, meaning to go to the window.
But then he noticed a button near
the head of the bed, labeled “Deep
sleep in two minutes.” He pressed
it and lay back into a growing calm
and a consoling thought, combining
satisfaction with modest realism—
perhaps she had fallen, not indeed
for his looks but for some sort of
glamour attached to his age. And
he had felt that overpowering mu-
tual certainty. He knew he couldn’t
be wrong . . .

But he dreamed badly of that
obscenity.

When he awoke he knew at once
where he was. The events of the
last day were burned as deeply into
him as all his previous life.

He thought again of Tay’s action.

A new idea occurred to him. Ev-
en if it had been a test, it might not
have been entirely gratuitous. Per-
haps her behavior had been quite
customary. And it didn’t cancel the
sweetness and charm.

It was easy to accept this intel-
lectually. But he wondered how his
emotions would let him behave
when he saw her.

Another thing struck him. Tay
had said he had been unconscious a
month. Jexin had told him that any
mechanical thought-interpretation
needed a few weeks’ tests to get it
set up for action. Presumably the
“control room” had been register-
ing his mind’s activities—and his
heart’s—since then.

Enough clues had been given him

A Long Way to Go

to guess this for himself. Had that,
too, been planned?
Their motives were beyond him.
He looked out of the window,
and, to his relief, saw only Jexin at
the table.

A few minutes later he was eat-
ing the second breakfast since his
revival.

But Jexin was saying: “A deci-
sion has been reached in your case:
you will have to be adapted. I'm
sorry. It had been hoped that you
could come to us fresh.” He paused.
“You’ll be no worse off, really. Ev-
erything before will be like a vague
dream.”

“I suppose I failed the test last
night?”

“Test?” asked Jexin. “Oh no, that
was just a detail—it’s difficulties out-
side.” He pointed vaguely over the
blue water, now swaying in a light
swell.

There seemed nothing more to
say. Everything that had happened
was as incomprehensible as ever.

But Randall at least knew how to
take a disappointment. “Oh well,”
he said, “it won’t be too bad. Per-
petual peace, brotherhood, free-
dom, plenty. Your world has solved
all the problems we could even im-
agine.”

“Yes.” Over Jexin’s hitherto calm
features spread a look of appalling
strain and apprehension.

“Yes,” he repeated, “but we have
ourown. . ..” B
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some preliminary notes on FASEG*

This is a very special feature. Almost special enough to
reactivate the old “Probability Zero” department!

LAURENCE M. JANIFER and FREDERICK W. KANTOR

0ne of the problems involved in doing basic research on the properties

of spirits is that spirits, in the great majority of cases, are incoherent.
This incoherency may be compared to the incoherency of light emitted
from a normal light bulb. One of the most difficult technological prob-
lems to be solved, therefore, before further experiments might be per-
formed was the problem of producing spirits which were coherent—
for example, the comparatively simple area of work in which this
research group has become interested: producing coherent fairy god-
mothers.

References in the literature, in most cases literature of a certain
antiquity and standing, points out that the natural pumpkin is, in fact,
a ground state of many other objects—for example, carriages. It is
possible to state with some certainty that the pumpkin is converted
into a carriage by the absorption of a fairy godmother, the carriage
being an excited state. Presumably, the carriage decays after a certain
period of time to the original ground state of a pumpkin, emitting one

* (Fairy Amplification by Stimulated Emission of Godmothers)
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fairy godmother. We know that the fairy godmother is absorbed, be-
cause after the carriage is created she no longer appears in the story.
It appears, moreover, a reasonable presumption that the fairy god-
mother must be emitted on return to the ground state because of
conservation laws covering the total available number of fairy god-
mothers, and also the fact that the fairy godmother is available for
another story later.

Now, beginning with these basic principles, it was realized that,
although it is possible to produce the excited state (carriage) in a
statistically small number of cases by absorption of an available fairy
godmother, it might also be possible to produce this excited state by
modern methods of production and technological mediums, so that
we will have an abundant supply of carriages. Our most successful ex-
perimental model to date involves a large original supply of carriages,
arranged into a latticework, very closely packed in relation to each
other, and placed between two flat untenable positions. In this particu-
lar experiment, the untenable positions utilized were Sin and Lechery.
Sin, as the literature shows us, is perfectly reflective for fairy god-
mothers. Lechery, on the other hand, is in some cases apparently justi-
fiable, and, for this reason, provides a finite probability of a fairy god-
mother tunneling through it, appearing on the other side and racing
off in the form of propagating waves suitable for scattering experiments
and the other basic experiments of spiritual physics.

The carriages being arranged in a laboratory, we remained as ob-
servers until, at the stroke of midnight, the first of the carriages decayed
from its excited state into the ground state. (pumpkin), emitting one
fairy godmother. The fairy godmother oscillated rapidly back and forth
between our two flat untenable positions, in one of the normal modes
of the cavity, stimulating the emission of further fairy godmothers and
the decay of the entire lattice of carriages into the ground state (pump-
kins). As we had hoped, a known percentage of this accumulation of
fairy godmothers tunneled out through our flat untenable position of
Lechery, and appeared in the form of a coherent beam. For the first
time in history, we have been able to produce, in a laboratory setting,
under rigid control, a quantity of coherent fairy godmothers.

Further results are expected from our outlined series of experiments
in the problems of elf consistency. We are awaiting for this work a
Foundation grant-of-aid.
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Onward and Upward with Space Power

The problem of adequate power supplies for space
vehicles is admittedly tough. But there’s a far, far tougher
problem—getting bureaucrats to look at facts that go
counter to the theory they’ve already staked their bets on!

J. Frank Coneybear




~ry Figure 1.

Artist’s impression
of steam for space power

William Craft




Dr. Coneybear is president of
Astra Research Associates; he
and several of his co-workers
worked on the thermodynamics
problems of the original Manhat-
tan Project, and helped design
many of the subsequent exper-
imental and research reactors.

What fools we were! It was fine to
show a way to save millions of dol-
lars and years of effort in space
power. It was foolish, though, to ex-
pect people to be enthusiastic over
our results, or to use them. How
could we be so naive, and after all
the Campbell editorials we had
read!

What did we do? We showed that
in space power systems it is not
necessary to use mercury, Or So-
dium, or potassium, or lithium, or
rubidium, or even boiling sulphur,
as a working fluid. We showed that
with the right design one can use
that old, prosaic, fuddy-duddy fluid,
water.

Sound ridiculous? It’s quite pos-
sible, though, and the results need-
n’t look like Figure 1; in fact, they
could look more like Figure 2. If
the use of water and steam seems
odd, don’t be bothered, it seemed
odd to the experts, too.

Since we mention working fluids
we must be talking about thermo-
dynamic space power systems, with
turbine and generator, rather than

direct conversion systems, such as
thermoelectric or thermionic. For
high powers or long missions the
fluid must also go back to the heat
source; if thrown away, the weight
of fluid required would be too great.
The system must, therefore, be
“closed,” with a pump to return the
fluid. Lastly, to keep the pump from
using more power than the turbine
develops, there must be some sort
of condenser, or other heat sink,
between the turbine and the pump.
(Diagrams of two types of dynam-
ic systems are shown in Figure 3.)

In space the only way to get rid
of heat—without getting rid of ma-
terial—is to use thermal radiation;
therefore, dynamic space power
systems must have “radiators.” The
use of radiators, plus the need for
low weights, set the differences be-
tween space power systems and
ground power systems.

The radiator, itself, is a nuisance.
Its temperature, size and shape de-
termine its ability to get rid of heat.
Its temperature and shape, how-
ever, are affected by the fact that
heat is carried to it and through it
by fluid flow, and across it by heat
flow. Fluids require tubes, tubes re-
quire headers, headers require
feeders, and the whole assemblage
must work in space after a high ac-
celeration boost. To top it all, ev-
erything carrying fluid must be ar-
mored against micrometeoroids.

Micrometeoroids are very small
particles, encountered in space, that
zip about at speeds of « 15 miles per
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Ed Price

Figure 2. Communication Satellite. (Mission—3 Channel TV Rebroadcast-
ing, ASTRA Concept 50 eKw Steam Space Power Plant).

second.!2 They go so fast that de-
spite their small size and weight they
can “blast” little craters which
would let the fluid leak out of ra-
diators. Since complete protection
from micrometeoroids would be im-
practically heavy, the design ap-
proach is to prescribe wall thick-
nesses for tubes, et cetera, at values
which will keep the probability that
the radiator will not fail sufficiently
high. A typical requirement might
be a non-failure probability of .9,
for a period of 10,000 hours. (Luck-
ily, there are very few large parti-
cles, as can be seen from Figure 4.)
It is also lucky that the best shape for
the radiator—or at least the fin and
tube part—is the simplest, looking
something like the examples shown
in Figure 5.

Despite what has been said about
working fluid possibilities, the facts
are that about 1958 the dynamic
space power business started on a
metal vapors kick which has shown
few signs of remission. How did this
happen? Good intentions and the
scientific method!

As you know, it is impossible to
study a system in complete detail
since it is, after all, part of an ex-
tremely complex universe. There-
fore, one studies a simpler abstrac-
tion of the real system. Equally im-
portant, however, is checking the
limits within which the abstraction
is sufficiently accurate.

With radiators—and because of
the Stefan-Boltzmann law—the re-
lationship which leaps to the eye is
the one which says that the area
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needed for heat rejection is inverse-
ly proportional to the fourth power
of the effective radiator tempera-
ture (1/T%). By an easy extension
one can then assume that the radia-
tor weight is also proportional to
17/°F%.

When comparing working fluids,
however, this apparently reasonable
assumption can give grossly mis-
leading results. The reason is that
the combination of tubes, headers
and coolant weighs more than the
fins. (See Figure 5.) Therefore, an
increase in fin area and weight—
as by using steam at a lower tem-
perature than would be proper for
metal vapors—can be more than
offset by a decrease in the total
weight of tubes, headers, feeders,
and coolant. Also, any increase in
efficiency from lower temperatures
means less total heat to reject.

Anyhow, the experts, both indus-
trial and government, didn’t, ap-
parently, check the validity of the
area-weight assumption. Being more
fascinated with the concept of high
temperatures than worried over the
difficulties of achieving them, they
set the initial direction of the space
power program by writing and talk-
ing of the need for ever-higher ra-
diator temperatures.

This was reinforced by govern-
ment contracts to investigate metal
vapor systems. It was also strength-
ened by people in the government
agencies who had a quite laudable
desire to obtain more results per
government dollar. In pursuit of this

they attempted, in development con-
tracts, to also “advance-the-state-
of-the-art.” Such an invitation to do
things the hard way can increase
costs amazingly. Worse, it can con-
vince people that proposing outside
of the pattern is commercially use-
less, even if technically desirable.
Some of us at ASTRA, however,
in particular Henry Kroeger,*
thought that it might be possible to
develop steam systems which would
be weight-competitive, and that this
should, eventually, be of interest to
the agencies. (The technical con-
victions were partly due to some
1952 studies, pre-ASTRA.) It
seemed almost self-evident that
steam systems would be easier to
develop and have better reliability.
Accordingly, we began a study
which continued in varying inten-
sity for five years, was increasing-
ly successful technically, and was
never successful commercially. Fi-
nally, it never changed the core of
a program which involved spend-
ing $100 million per year on much
more difficult approaches.
Considering that the work was
mostly internally supported, by a
very small company, the output
was quite respectable. It included
analytical techniques adapted for
steam, a parametric study at low
powers, a design study for a TV
satellite power plant, a design study

* Vice President, ASTRA, Inc.

Figure 3. Comparison of steam and
mercury systems.
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B e e T e S e e e s
ASTRA ASTRA SNAP-8

Solar Nuclear Nuclear
Characteristics Steam Steam Mercury
1. Powers (kw)
a. Net Power, Electrical 35 35 35
b. Thermal Power 200 300 400
c. Heat Rate to Radiator 165 265 365
2. Subsystems (No. of Units)
a. Fluid Loops & Pumps 1 1 4*
b. Auxiliary Radiators 0 0 1
c. Solar Collectors 1 0 0
d. Nuclear Radiation Shields 0 1 1
3. Temperatures (°F)
a. Top Power Conversion Temp. 1,200 1,200 1,250
b. Bottom Power Conversion Temp. 280 400 700
4. Areas (sq. ft.)
a. Collector (Projected Area) 3,350 — —
b. Radiator** 1,380 1,170 1,400
c. Radiating** 2,760 2,340 1,400***
5. Weights (1b)
a. Collector 670 — —
b. Heat Storage & Boiler 730 —_ —
c. Shield — 1,300 1,300
d. Radiator 600 470 ?
e. Total 2,360 2,800 6,100
6. Specific Weights (Ib/ekw) 70 80 175

Table 1. Comparison of Several 35 ekw Dynamic Space Power Systems

* NaK in the reactor loop, mercury in the power conversion loop, organics in the heat
sink and component cooling radiator loops.

** The radiating area is twice the radiator area for flat radiators, radiating from both sides.
*** The SNAP-8 radiator was originally assumed to be part of the skin on the conical nose
O'fd the ‘;'lehlcle. Although it has long outgrown the nose, it is still assumed to radiate from the
side only.
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for solar dynamic space power sys-
tems, a comparison between high
power steam and potassium vapor
power plants for electric propul-
sion, and many auxiliary studies.
The TV satellite mentioned, if
equipped with a steam power plant,
might look a bit like Figure 2.
The power plant has been de-
scribed in the international journal,
Advanced Energy Conversion.’* In
brief, the results showed that an
RCA TV satellite conceptt, which
had been shelved because of deter-
ioration in the characteristics of the
planned metal vapor power plant,
could be successful with steam. The
thing that makes this and other
steam space power systems practi-
cal is the net interaction between
working fluid characteristics and
system characteristics. Before we
discuss these, however, it might be
interesting to compare the principal
features of several different systems.

First, let’s look at three 35 ekw
systems, two of which use water as
the working fluid and one of which
uses mercury. Of the steam systems
one uses solar heat, one uses nu-
clear reactor heat; the mercury sys-
tem uses nuclear reactor heat.

The steam systems are from
ASTRA design studies, with ar-
rangement and cycle essentially as
shown in Figures 3a and 3c. The
mercury vapor system is a version
of the SNAP-8 plant, the only nu-

* Portions of the work described in this paper
were sponsored by Advanced Military Sys-
tems, Radio Corporation of America.

clear dynamic space power plant
actually under development.* (The
design features are synthesized from
several announcements; we have not
seen a complete and consistent set
of characteristics.’) The arrange-
ment and working fluid cycle are es-
sentially as shown in Figures 3b
and 3d. The resulting principal fea-
tures are shown in Table 1.

As can be seen, there are inter-
esting differences, mostly in favor
of steam, between items such as
heat rate to the radiator, number of
components, minimum cycle tem-
perature, radiator area, and weights.
Why?

As to radiator heat rates, the val-
ues are smaller for steam—i.e.,
there is less heat to get rid of—be-
cause of higher efficiencies. Higher
efficiencies, in turn, come from
greater differences between top and
bottom temperatures. This effect on
efficiency is reasonable when we re-
member that the maximum possi-
ble efficiency—Carnot efficiency—
equals (T;—T5)/T;.

As to loops and pumps, the metal
vapor system has three more loops
than the steam systems; it must,
therefore, have three, extra, power
consuming, pumps. For component
cooling the need for an extra loop
is almost obvious. One simply can-
not successfully cool generators,
shaft seals, et cetera, with a 700°F
fluid.

* Its future is unclear. It had been supported
by the AEC and NASA. NASA has withdrawn
support. Relatedly, the 1,000 ekw SNAP-50
is in a research status.
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Figure 4. Geocentric-heliocentric meteoroid flux model.

The designers of the SNAP-8 sys-
tem are believed to have gone to
separate reactor and condenser
loops because of worries over flow
instabilities, especially of the paral-
lel flow type, in a zero gravity en-
vironment.

Parallel-flow instabilities would
be impossible in either the steam re-

76

actor or solar boiler, because the
steam generating part is a “Sulzer”
type, once-through, Monotube, boil-
er-superheater. (This would make
it a much smaller brother of the
1,200 F, 5,000 psi Sulzer steam gen-
erators built recently by Combus-
tion Engineering for the Philadel-
phia Electric Co.%)
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nght Metal Low Temperature Configuration for Steam

Figure 5. Typical radiators.

Steam condensing radiators can
operate efficiently with pressure
drops which would be quite imprac-
tical for metal vapor condensing ra-
diators.* With large pressure drops
they can be designed for a flow re-
gime in which instabilities are not a
problem.

In Table 1 the weights are less for
the steam systems because the work-
ing fluids weigh less, because there
are fewer components, and because
some apparently similar components

* The drop in temperature with decrease in
pressure is a great deal less for saturated
water vapor than for pertinent metal vapors.

can be made lighter. For example,
as specified for the steam systems
in Table 1, the radiator can be
made of light-weight metals such as
aluminum. (Incidentally, the
weight-saving, increased spacing be-
tween radiator tubes, as shown in
Figure 5, is due to the better thermal
conductivity of materials such as
aluminum.)

The solar dynamic system is of
interest because of the advantage of
no nuclear radiation to worry about,
plus the administrative advantage of
involving only one government
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agency.* For such systems the col-
lector is more of a worry than the
radiator. For this reason steam sys-
tems with their higher efficiencies
have a definite advantage. Also, as
between nuclear and solar, the so-
lar will be designed for lower radia-
tor temperatures, as can be seen in
Table 1, in order to minimize col-
lector and heat storage weights.
The major problem with the col-
lector is not its weight, as such, or
even the details of how it is to open

* No matter what agency is involved in the
use of a nuclear power plant, the AEC must,
by law, be involved in its deveopment.

O

OO0

from its boost package. It is, rather,
the need for very accurate contour-
ing so that essentially all of the sun’s
rays will reflect into the rather small
region needed for a “black box” so-
lar boiler. This is necessary to main-
tain efficiency, and all of the de-
velopment steps are not yet clearly
seen. A small but growing body of
opinion that one should assume ad-
justment in place, by men in space,
would greatly decrease the diffi-
culty, and make somewhat larger
solar power plants more practical.

The kind of comparison we have
just made has provoked objections

—

STEAM
( One Duct this size)

POTASSIUM
(Four Ducts this size)

MAN
(6 Foot)

Figure 6. Sizes of turbine exit ducts
for 1 emw space power plants, steam and potassium.
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from people committed to metal va-
por systems. They point out that it
is a comparison of a design study
with a system which deteriorated
badly after its original design study.
(SNAP-8 progressed from 2 loops
to 4, from 400 sq. ft. of radiator
area to 1,400, and from 2,700
pounds weight to 6,125.)

This, although true, does not
constitute a valid objection since it
ignores a principal advantage. Even
at an early stage, the problems of
steam systems are considerably clo-
ser to engineering than to research
—especially as compared with a
metal vapor system. It is not neces-
sary, therefore, for steam systems
to suffer the same deterioration dur-
ing development as experienced by
metal vapor systems.

Metal vapor enthusiasts also point
out that the feeders, headers, et cet-
era, of their systems are so massive
that the system itself can provide
vehicular bracing. This is really
making a virtue out of a necessity.
In any case, even if 1,000 pounds
were arbitrarily added for bracing,
the steam system would still be
lighter.

Another potential application for
space power is providing the elec-
tricity for electric propulsion. Elec-
tric propulsion, which Stuhlinger
has shown is needed for manned ex-
ploration of the more distant parts
of the solar system,? is character-
ized by low thrust applied for a very
long time. It does not require much
in the way of propellant mass but

does require a great deal of electric
power, on the order, say, of 1,000
ekw. Because of the large power re-
quirements it seemed desirable to
see how steam systems could com-
pete for such an application. There-
fore, a comparison was made based
upon a good design study of a po-
tassium vapor nuclear power plant
for electric propulsion.®

In order to compare on an equit-
able basis weights and other char-
acteristics were examined subsystem
by subsystem—in many cases,
component by component—and the
assumptions and calculations used
were at least as conservative as
those used for the potassium sys-
tem; for example, eight separate
radiator segments were assumed, in
order to provide isolation in case of
meteoroid puncture.

The results are shown in Table 2.
Notice the recurring theme of low-
er temperatures, fewer components,
and lighter weights. The lesser re-

" quirements as to gross electrical

power and gross thermal power are
also of interest.

The principal reason for the low-
er gross thermal power is due, how-
ever, to an appreciably higher ther-
mal efficiency. This, again, is due
to a greater temperature spread—
800° vs. 600°—as well as a lower
top temperature—1,200 F vs. 2,000
F. (Remember the [T—T.l/T,;
Carnot efficiency.)

The difference between the
weights of the working fluids for
steam and potassium is of consider-
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Characteristics Potassium Steam
1. Powers (kw)

a. Net Power, Electrical 1,000 1,000
b. Gross Power, Electrical 1,390 1,265
c. Thermal Power (reactor) 7,600 5,730
2. Subsystems

a. No. of Power Cycle Loops* 4

b. No. of Pumps, non-Radiator 4 1
c. No. of Radiator Segments & Pumps 8 8
3. Fluid Temperatures (°F)

a. Top for System (reactor exit) 2,000 1,200
b. Top for Working Fluid 1,850 1,200
c. Main Radiator Exit 1,075 370
d. Component Cooling 550 370
4, Weights (lbs)

a. Working Fluid 351 230
b. Electric Generating Package** 8,030 4,260
C.-Totalx** 29,550 25,340

Table 2. Comparison of Typical 1 emw Water
and Potassium Space Power Systems
o e VR i o o S S A R R S U N Ve M B B S NS P07, s B g s 20

able interest. Also of interest—al-
though not shown in the table—is
that even though the fins and tubes
of the potassium radiator are quite
a bit lighter than those of the steam
radiator, the total radiator weights
are about the same, despite a ton
of structure arbitrarily added for
bracing during boost. The reason
is that the feeders. headers, and
working fluid are quite a bit heav-
ier in a potassium system.

* Considering the radiator as one loop.

** Not including reactor, shield, or power
conditioning equipment.

b 4R Includjng reactor, shield, and power
conditioning equipment.

Also not apparent from the table
is the fact that for electric propul-
sion missions, potassium has the dis-
advantage that if the plant is shut
down the radiator fluid freezes. This
makes restart difficult. For many
missions water will not freeze and,
in any case, the weight of water in
the radiator is small enough to
make jettisoning and refilling quite
practical.

Figure 7. Radiator characteristics,
steam and metal vapors. (Normal-
ized. Smallest is best. System tem-
peratures: H,0, 1200 & 400 F; Hg,
1250 & 680 F; K, 2000 & 1400 F.)
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Of course radiators for high pow- chanical problem it does not, after
er steam systems must have large all, require raising the whole level
areas; however, the advantages of high temperature technology.
bought by this are worth it. Al-
though stowing and unfolding such Now let us look at some general-
a radiator could be a major me- ized concepts, and, possibly, answer

108

104

102

Lifetime in Hours

102

0 2,000 4,000 6,000
Temperature, F

Figure 8. Lifetime for power plant rotating machinery vs operating tem-
peratures. (Obtained by Interchanging Coordinates in Figure 1, TID-20079,
“An Evaluation of Systems for Nuclear Auxiliary Power,” USAEC (1964).)
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some “whys.” Oversimplified, metal
vapor systems are high tempera-
ture systems; steam systems are
high pressure systems. (They oper-
ate in the range between, say, 250
and 1,200 psi.) It is less well recog-
nized that metal vapor systems are
characterized by having large vol-
umes—i.e., within turbines, feed-
ers, and headers—even as steam sys-
tems are characterized by having
large areas of radiators. The effect
of this on component design can be
understood by comparing the sizes
of the turbine exit ducts needed for
the systems described in Table 2.
See Figure 6.

These size differences arise from
the interplay of system and working
fluid characteristics, as indicated by
the bar graphs of Figure 7. This
graph compares water, mercury,
and potassium, for systems operat-
ing at typical temperatures. (Fluid
characteristics are from accepted
references.?)

The effect of relative efficiencies
on heat rates to the radiator has
been pointed out before. Mercury
requires high mass flow rates, per
Figure 7b, because mercury has the
characteristic of picking up less heat
per pound in the boiler, and deposit-
ing less in the condenser, than does
water or potassium. (This can also
be inferred from the narrowness of
the temperature-entropy diagram
for mercury, in Figure 3d.)

Potassium has about the same
heat of condensation as water, so
that the difference in mass flow

rates is due to the lower thermal
efficiency of the potassium system.
Potassium’s main drawback, how-
ever, is its high specific volume—
cu, ft./1b.,— as shown in Figure 7c.
Of course higher pressures could be
used, but this would result in higher
saturation temperatures, and still
lower efficiencies.

Finally, volume flow rates are ob-
tained by combining mass flow
rates and specific volumes. The re-
sults, as shown in Figure 7d, are in-
dicative of relative sizes of turbines,
ducts and other components.

Sizes and weights mean nothing
if the power plant can’t run when
and where it is supposed to. A very
important requirement, therefore,
is reliability. (This fact has been
increasingly emphasized in the
space power program, as difficulties
and weights have increased.)

The reliability which will be ob-
tained will depend upon mission,
environment, operating require-
ments, complexity, state-of-the-art,
wisdom in design, and care in con-
struction. The obvious difference
between steam and metal vapor sys-
tems is the operating temperature.

Claims of increased reliability at
lower temperatures might be con-
troversial, except that the AEC has
compiled data and produced a curve
indicating expected lifetime of ro-
tating machinery vs. temperature.
This curve, reproduced as Figure 8
—with abscissa and ordinate inter-
changed—indicates that there is no
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applicable experience for rotating
machinery capable of operating at
1,850 F for longer than an hour. Al-
so, since lifetime drops precipitously
with increase in temperature, an
improvement of two to three orders
of magnitude is necessary, in order
to obtain a one-year lifetime at
1,850 F. Finally, if one believes the
curve, the temperatures proposed
for steam systems imply adequate
reliability, the temperatures pro-
posed for the higher temperature
liquid metal systems imply inade-
quate reliability.

The sharp decrease in reliability
at the higher temperatures is due to
a qualitatively different operating
environment. These are tempera-
tures at which metals are beginning
to glow at white heat and very few
components work well at a white
heat. These are temperatures at
which all but a very few materials
tend to come apart,* and those
which can be used are mostly dif-
ficult to work with.

Even the lowest potassium sys-
tem cycle temperatures— ~ 1,000
F—can cause difficulties. Reliable
operation of bearings at such
temperatures is improbable. The
practical operation of generators at
such temperatures is presently im-
possible. This implies a need for
separate coolant systems for com-
ponents, and for shaft seals between

* It may be helpful in obtaining a ‘“feel” for
the tendency of components to deteriorate at
these high temperatures to realize that one
type of white cast iron can actually melt at a
temperature 80°F below the 2,000 F cited in
Table 2, and for SNAP-50.

rotating components. Such in-
creased complexity further decreas-
es reliability.

An example of one ingenious
but complicated shaft seal design is
shown in Figure 9, taken from Ma-
chine Design.* It requires: 1) a
mercury molecular pump, 2) a
coolant for the mercury, 3) an oil
molecular pump, 4) an oil cooler,
5) a radiation-resistant oil, and 6)
two ‘“start” seals that can operate
only at startup. (This means the
system can only be started up once;
no restarts.)

Steam systems, on the other hand,
have low enough bottom tempera-
tures—300-400 F—to permit the use
of water lubricated bearings and
direct cooling of generators, and
no seals between components. Aux-

-iliary heat exchange systems and

radiators are not needed and re-
peated startups are quite practical.

No matter how carefully a com-
plicated system is designed, howev-
er, be it power plant, space vehicle,
or even submarine, it will, upon oc-
casion, give trouble.** For manned
missions, therefore, the attribute of
repairability which makes emer-
gency—admittedly difficult—in-
the-field repairs possible, is almost

* By permission. Machine Design, October
22, 1964. Copyright 1964, by the Penton Pub-
lishing Co., Cleveland, Ohio.

*#* Examples in support of this include diffi-
culties encountered with the Hallam liquid
metal reactor, the ‘“Ranger” series of space
shots, and the first completely submerged sub-
marine voyage around the world. The last is
of special interest, because of many examples
of dangerous failures to complicated equip-
ment repaired by a completely isolated crew.10
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Figure 9. Molecular pumps back up snap-8 shaft seals. (“Start” seals con-
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as important as reliability.

Jury-rig repairs to power plants
can range from stopping leaks to
draining part of the system and re-
moving and repairing a component.
It would obviously be easier to drain
water and repair an aluminum or
steel component, than to drain po-
tassium, and repair a stainless or ni-
obium component. Also, consider
the effects of a “small” potassium
leak and fire in a dome or cabin!

To be practical, repairability
must include the possibility of re-
charging the system. It is pertinent

Onward and Upward with Space Power

that water will be the only item on
manned missions which will rou-
tinely be supplied in more-than-ade-
quate quantity. Further, recharg-
ing a 1,000 ekw steam system would
require at most 250 lbs. of water;
a metal vapor system might require
up to 3,500 Ibs. of potassium. In
sum, a breakdown, or loss of fluid,
is much less apt to prove fatal if
the power plant uses water.

Technical advantages are impor-
tant but relative costs are still a
factor. For many reasons, includ-
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ing the more advanced state-of-the-
art, and the fact that steam sys-
tem components—except the reac-
tor—can be tested with little or no
special facilities, large sums could
be saved by a switch to steam, de-
spite the money already spent. We
believe that a twenty per cent sav-
ings on future programs is quite
conservative. Actually, a fifty per
cent savings could be realistic if
careful development approaches
were taken.

The dollar values of such savings
are impressive. The dynamic space
power program is supported at
about $100 million per year. The
consensus of several knowledgeable
groups is that it will cost $.5 to
$1.5 billion to develop a metal va-
por system—SNAP-50 type—for
electric propulsion. Even modest
percentages of $1 billion represent
very respectable savings!

Finally, both technical and finan-
cial advantages are academic unless
they can be reduced to practice.
Dynamic space power systems still
have only one class of customer,
the government agencies. They also
cost too much to be developed with
private funds and sold to the gov-
ernment as a demonstrably success-
ful piece of hardware. (Even the
cost of a prototype test is exces-
sive.) Therefore, dynamic space
power systems must be developed
under direct government support.

The people responsible for that
support will not have the staff to
carry out long, grubby, detailed stud-

ies, or the equipment to work with
hardware; they must, therefore, act
through industrial contractors and
government laboratories. They
would be less than human if they
did not become convinced that some
particular direction of effort is cor-
rect, and feel duty-bound to push
in that direction. Because of this a
network of contractual provisions,
directives, and procedures must in-
evitably develop. Such an alignment
of effort can facilitate progress; it
is also an excellent homeostatic
mechanism for resisting change
when the progress is in the wrong
direction.

In addition, to change a program
requires that many responsible peo-
ple change their convictions. This
can be especially difficult for a
change to an easier approach. It is
not in human nature for people
who have argued, written, and
worked for a difficult and expen-
sive program to really believe that
they could have taken a better and
cheaper approach.

Because of these factors it is very
difficult to effect any changes to a
program from the outside, especial-
ly when using studies rather than
test results as ammunition,* and es-
pecially, again, when the change is
to an easier approach. Specifically,
to bring about any major changes
to the space power program proved,
for us, impossible. A brief account
mast, ‘Whittle, in developing jet pro-
pulsion, was able to silence many doubters in

high places by achieving a one hour prototype
test.
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of our small successes, plus our in-
ability to obtain major changes
might, however, be helpful to peo-
ple who want to obtain acceptance
of a technical approach, and who
underestimate the difficulties—as
we did.

Our push to obtain acceptance
can be divided into five phases in-
cluding: 1) attempting to obtain a
hearing, 2) obtaining a small con-
tract, 3) making joint efforts, 4)
contributing to a change in a small
program, and 5) working on high
power systems.

During the first phase nobody
would even listen. The universal re-
action was “How can it be light-
weight with a low temperature ra-
diator!” There seemed no realiza-
tion that “the map is not the thing”
and a flat plate is not a radiator.
This phase, during which a num-
ber of minor studies were carried
out, using abbreviated calculations,
lasted from the end of 1959 to mid
1961.

Finally, after a great deal of ef-
fort a small contract was obtained
from NASA, our first and last gov-
ernment contract on space power.
Pertinent to this, a special ac-
knowledgment is due Mr. William
Woodward of NASA who, although
dubious—he still is!—felt a need
to make sure that nothing really
worthwhile was missed.

Under the contract, the radiator
optimization techniques developed
for steam obtained approval, and

results by more approximate meth-
ods were substantiated and extrap-
olated. A check calculation on con-
tract results, by NASA, in the form
of a comparison with a low power,
mercury, solar heat system, showed
slightly better weight per kilowatt
for steam. On the other hand, the
contract cost more than was re-
ceived, and a complete lack of in-
terest in steam remained. This
phase lasted from mid 1961 to early
1962.

After this an attempt was made
to team up with large companies.
Although there was no interest by
those already in the program—be-
cause each was pushing a favorite
entry—interest was aroused in oth-
er companies; for example, Texas
Instruments, and RCA.

Texas Instruments, Inc., an
ASTRA client, is a principal world
supplier of nuclear fuel elements
through their M&C Division. After
a review of ASTRA’s analyses, by
TI’s laboratory, a joint presentation
was made to a major government
agency. TI was represented by a
senior vice president, and other top
people, as was ASTRA. During the
presentation it was proposed that
work start immediately, with a
ground test prototype to be running
by a specified early date. Essentially
no comments or questions were
made by those who attended the
presentation. Neither an answer nor
an acknowledgment was ever re-
ceived to the proposal.

The work with RCA on a power
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plant for a TV satellite was started
after a review of ASTRA’s analy-
ses by independent consultants to
RCA—from a university. It did not
result in any continuing effort since
RCA had no intention, apparently,
of supporting a space power devel-
opment program, or starting the
thankless task of trying to change
a funded program. The agencies
were not about to launch a program
to compete with the one under de-
velopment.

During this period joint propos-
als were also made with a nearby
university. These joint venture ef-
forts took up most of 1962.

In December 1963 we received
an invitation from Wright Patter-
son Air Force base—as did com-
panies with funded projects—to sub-
mit—without obligation—any infor-
mation on working fluids and sys-
tems which would be applicable to
their ASTEC—Advanced Solar
Turbo-Electric Concept. Informa-
tion on steam was submitted in a
long report called, “The Case for a
Solar Steam Space Power Sys-
tem.”11

In jest, we said that if they made
an objective comparison they would
pick steam.* They shamed our skep-
ticism by making a long, detailed,
and objective analysis and deciding
that steam was best for their re-
quirements, and that its perform-

* We would like to acknowledge our gratitude
to the Head of the WPAFB space power
group, Mr. George Thompson, who always
seemed to succeed in being patient, interested,
and objective.

ance would be surprisingly good rel-
ative to other concepts. (These re-
sults, sent to all who submitted in-
put information, were picked up
and published by Missiles and Rock-
ets as “Steam Concept Interests
Air Force.” 12)

The choice of steam caused a mi-
nor flurry of interest, in which some
were surprised and others incredu-
lous. It did not lead to continuing
work, as there were no funds for
further systems studies, and other
groups remained unconvinced.
This period, with its disappointing
example of technical acceptance
without any fruitful change in the
basic situation, took up the first
half of 1964.

Finally, during the last half of
1964, studies were made of high
power systems suitable for use with
electric propulsion systems.* In ad-
dition to information of the type
shown in Table 2, it was found that
steam had certain advantages in
component cooling and mission flex-
ibility. (It was even found that, if
steam were used in the power plant,
steam jets could be used for inter-
mediate level auxiliary thrust, for
docking, maneuvering, et cetera.

Interest in the use of steam for
space power was aroused among
those working on electric propul-
sion, who feared a lack of high out-
put power plants for their propul-
mople were beginning to agree that
steam might be weight-competitive at the

lower powers, but continued doubtful for high
powers.
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sion systems.* The steam ap-
proach also interested Dr. Ernst
Stuhlinger, the long time proponent
of electric propulsion, who was kept
aware of our progress, and who
kindly mentioned steam space pow-
er systems in a recapitulation of the
status of electric propulsion.”

A proposal for further investiga-
tion of steam systems for high pow-
er was submitted to one of the
agencies which was managing ma-
jor space power programs. We sub-
mitted detailed check calculations
on a specific radiator design show-
ing that steam radiators could be
adequately light. Despite these, and
the previous findings of independ-
ent consultants, they continued to
believe results which indicated that
steam system radiators would weigh
too much.**

Thus ended our technological tilt
with the windmills of space power;
we had used up our lances and worn
out our horse. The moral seems to
be that it is too difficult to effect
changes; in fact, it is much too dif-
ficult to even obtain a friendly hear-
ing, and a detailed, objective eval-
uation. This seems especially true
if the concept is one which might
change a thoroughly committed,
well publicized, well funded pro-
gram.,

This is not new, and past results
from competition between flexible
and inflexible approaches should be

* One prediction was a fifty year develop-
ment period, at the present level of funding.
** We were never shown the analyses leading
to these results.

of interest. For example, Nevil
Shute Norway 13 has compared the
approach taken and the results ob-
tained on the R-100 dirigible, in
1930, with those of the Cardington
laboratory, on the R-101:

“. .. We could go to no great
expenditure upon experimental
work; we were supposed . . . to
be able to build an airship as a
bridge might have been built. On
the other hand we had freedom
to change our minds and to make
rapid alterations in policy and
design . . . we changed our en-
gine policy three times.

“At Cardington . . . they built

an entire experimental section of

the ship and made innumerable
experiments on such accessories
as gas valves, servo motors,
steam heating of the passenger
quarters, evaporative cooling of
the engines, et cetera . . . On
the other hand, it appeared that

once they were committed to a

definite policy with regard to R.

101 it was difficult for them to

change their minds; if public

money had been spent upon an
article for the ship, into the ship
it had to go.”

The R-100, which was built with
inadequate funds but with a flexible
engineering approach, lost money
for its company but made a suc-
cessful maiden voyage to Canada.
The R-101, which was built with
extensive research but with irrever-
sible decisions, cost much more
and, while on its maiden voyage to
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India, crashed and burned in
France, Kkilling nearly everyone
aboard, including those most re-
sponsible for its existence, its chief
designer and the Secretary of State
for Air.

Is it fortunate or unfortunate
that there will be little room for
designers and administrators in the
spaceships of the future?
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Conclusion.

The peculiar special studies
of a man pioneering a new planet
can turn out—to his, and

everyone else’s surprise—to be
improbably useful!

MACK REYNOLDS
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A mysterious stranger seeking a
person named Peshkopi, stows
away aboard the Spaceship Titov
which takes off on a colonizing
voyage to the new planet New
Arizona. He manages to take over
the identity of ROGER BOCK, one
of the board members of the mo-
nopolistic New Arizona Company
who failed to embark.

The false Rog Bock soon discov-
ers that the spacecraft is a nest of
intrigue in which the Company
members and colonists are arrayed
against each other, but also con-
flict within their own ranks.

Board member CURRO ZORIL-
LA soon discovers his masquerade
but fails to expose him, using him
instead as a stooge and voting his
stock.

Captain BRUNO GLUCK plans
the expedition as only a front for
the purpose of seizing sovereignty
for the New Arizona Company so
that the planet can be drained of
its natural resources. The two thou-
sand colonists aboard will be left
living on a virtual desert instead of
a highly prized nineteenth category
planet. CATHY BERGMAN, who
controls one seat on the board as
a representative of the colonists,
fights against this and attempts to
enlist Rog Bock’s aid. However, in
investigating the condition of the
colonist dormitories, Rog is forced
to kill a berserk colonist who had
succumbed to the dreaded space
flap.

Meanwhile, it is becoming in-

creasingly clear that Peshkopi is
either not aboard, or is in some
way hidden from Bock’s searching.

It develops that Captain Gluck,
representing  the  entrepreneur
MATTHEW HUNT who discov-
ered New Arizona, plans to sell
some of the new planet’s mineral
concessions in order to bail himself
and Hunt out of a precarious finan-
cial situation. LESLIE DARLEEN,
an hedonistic cynic, stays on the
fence as does RICHARD FODOR,
but PATER WILLIAM, a United
Temple monk, seems to back the
captain’s plans.

When they reach New Arizona
and begin to disembark, Rog Bock
sees that a nineteenth category
planet is Earth type in the way
Earth must have been in Neander-
thal times. There are even animals
remarkably like deer. Pater William
tells him that although this type
planet is occasionally discovered
intelligent life has never been met
wherever man has explored.

The colonists throw up a tempo-
rary tent city, but the Company
board members remain on the
Titov until suitably luxurious quar-
ters can be erected for them.

The captain calls a conference of
all and reveals that the spaceship
is in such condition that it will be
impossible for her to be spaceborne
ever again. Instead, he plans to re-
main, converting the crew, who
have signed no contracts with the
Company, into a special military
and police. Some of the crewmen
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object to this, but there is little they
can do. The Company has now met
all legal requirements and New
Arizona is sovereign and it’s private
property.

In the midst of the conference,
SPARKS, the radioman, comes
dashing from the ship. His equip-
ment has been sabotaged and it will
be impossible to communicate with
Earth for the purpose of selling
concessions.

The colony despite large num-
bers of malcontents and inadequate
members begins to shape up. Zorilla
is a competent farmer-rancher,
Fodor a mining engineer who be-
gins exploring in one of the ship’s
floaters. Jeff Ferguson is a jack-of-
all-trades and shortly helps some of
the colonists to set up a method of
producing alcoholic drinks.

One night, Jeff takes Rog to Tent
City’s dance hall where a system
of barter has grown up, berry
brandy for just about any usable
manufactured item. The drunken
colonists, seeing Rog as a symbol
of all that is standing -in the way
of their dreams, attack him and
Jeff and they are forced to flee
through the streets. Separated from
Jeff, Rog finally escapes by spend-
ing the night in a tent with Cathy
Bergman.

He reveals to her that his name
is not Rog Bock but actually Enger
Castriota, last of an Albanian clan
which has clung to existence down
through the generations in the hat-
ing hope of some day wiping out

Space Pioneer

the Peshkopi in a gyak feud that
goes back centuries. He ruefully
admits it is a wildgoose chase since
the last Peshkopi is evidently not
on New Arizona. However, in
scorn, she tells him children under
ten are not listed as colonists and
since several of these are adopted
and holding different names, per-
haps his Peshkopi is among them.

He returns to the Titov in the
morning to find the captain in a
rage. During the night, someone
has sabotaged the lifeboats thus
preventing a mission to the nearest
Space Forces base where commu-
nications could be made with Earth
cartels and money raised selling off
New Arizona rights. He contends
that only board members could
have done it, and consequently it
must have been Cathy who repre-
sents the colonists’ interests. Enger
Castriota alibis her by explaining
he had spent the night with her, but
she enters just in time for it to
sound as though he were bragging
of a conquest. In a rage, she reveals
he is not Rog Bock, and Enger is
expelled from the ship.

Forced to go to Tent City, he
is made welcome by the colonists.
But hardly has he settled in than
one of the floaters, carrying Rich-
ard Fodor and three crew members
comes back from an exploration
flight. The craft is riddled with
darts, Fodor is dead and two others
dying. They have been attacked by
what the survivor hysterically de-
scribes as “monkey men.”
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“But,” Zorilla rumbles, “there is
no intelligent life in the galaxy ex-
cept man.”

“That was the good old days,
evidently,” Leslie Darleen drawled.

IX

They held another convention,
somewhat different from the first one
of less than a month earlier.

Different in that this time two
small floaters whined anxiously
overhead, flying high but scouting
with scanners the forests below.
They had a job on their hands. The
woods were sufficiently thick with
trees, ferns and underbrush that
anyone native to them could have
progressed, albeit slowly, without
the fliers being able to detect move-
ments.

Then there was the fact that
squads of Ten Eyck’s armed men
were stationed at strategic points
all about the settlement. Dug in,
usually, but sometimes, where
there were rock outcroppings, in
improvised stone fortifications. At
three points pillboxes were in the
process of construction, but work
was at a standstill until the colony-
wide conference adjourned.

Nor was the lineup the same.

Richard Fodor, board member,
and Manuel Sanches, second engi-
neer and fifth owner of a board
seat, were both dead of their
wounds. Roger Bock was conspicu-
ously absent from the comfortable
armchair he had occupied at the last

meeting, and held his position far
back in the ranks of the colonists.
Enger’s story had' quickly spread
and rather than condemnation from
his fellows, he found the majority
had a laughing admiration for his
having been able to pull off his mas-
querade for so long. It was obvious
that nine out of ten would have
loved to have had the opportunity.

Nor did Cathy Bergman occupy
her chair side by side with Darleen
and Zorilla. Instead, indignant at
the captain’s charge that it was she
who had sabotaged the lifecraft and
radio, she now took her place with
the committee representing the colo-
nists. Indeed, she had left the Titov
and taken up quarters in Tent City.

Thus the board proper consisted
only of Leslie, Zorilla and Pater
William. Captain Gluck and his
officers, controlling two votes, sat
as before, aside, the captain acting
as chairman. Most of the crew
members and the balance of the
security and police force of Ten
Eyck, stood in ranks to the right—
those who were not on sentry duty.

Before them, some standing,
some squatting or sitting on the
grass, a few on chairs they had
brought for the occasion from Tent
City, were the colonists and those
of the former crew who had re-
fused a place in Ben Ten Eyck’s
gendarmerie. Their committee now
swollen to a dozen, though retain-
ing the original three doctors as
leaders, were slightly in front of their
followers.
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As formerly, Pater William
opened the meeting, this time con-
tinuing at longer length on the
necessity for co-operation, obedi-
ence of those whom Providence had
placed above one, sacrifice for the
common cause, and final depend-
ence on the powers of the faiths
worshiped by the United Temple.

Enger Castriota noted that two
newly converted neophytes, garbed
in Temple brown, stood behind the
monk. He had heard, also, that a
permanent temple was being erect-
ed in stone on the outskirts of Tent
City. He wondered to what extent
the emergency would affect its
construction.

The captain, obviously impatient
of the time being consumed by the
Temple monk, shot erect when the
cleric finally sat down. There had
been little applause, though Enger
didn’t know if this was for lack of
appreciation of Pater William’s
words, or fear that the captain
might misunderstand that the ap-
plause was directed toward him.

His gray eyes glowered out at
them. “In all the history of man’s
exploration of this section of the
galaxy,” he bit out, “there has never
been intelligent life detected. Its
appearance here complicates our
situation.”

Dr. Hugo Miltiades came to his
feet quietly. “I beg to correct you,
Captain Gluck. It complicates your
situation. You and the New Ari-
zona Company. But it affects the
colonists under contract to the

Space Pioneer

Company in quite another manner.”

The captain was curt, “Explain
that, if you please, Doctor!”

“Earth law pertaining to space
deals thoroughly with the possibility
of man coming across intelligent
life on other worlds. In sum, he is
to refrain from all contact until
Earth specialists can arrive on the
scene. All explorers and colonists
must be immediately restricted in
their movements on the planet in
question, at least until binding
treaties have been signed with the
new life form.”

Air went out of the captain’s
lungs in a hiss. Facial muscles
worked momentarily, until finally
he found words. “However, Doctor,
the Company is in no position to
abide by such rulings due to the
fact that we have no method of
communicating with Earth, both
radio and lifecraft having been
sabotaged. And, since we have
been attacked, we must defend our-
selves.”

His bleak eyes left the committee
member and searched out over the
body of colonists. “This expedition
didn’t expect to conduct military
operations and armaments were
minimized in view of space short-
age. However, there are some one
hundred firearms of various types
aboard the Titov and charges for
them.

“Volunteers will be. granted re-
lease from their contracts with the
Company and bonuses upon the
ending of the emergency.”
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Little Samuelson, once of the
crew but now sitting among the
colonists, shot to his feet belliger-
ently. “Where’s the exchange for
the bonuses coming from, Skipper?
We understand the Company’s
broke. Why don’t you face it? We’'ve
got a fight on our hands and you
people ain’t in no position to handle
it. Turn the blasters over to us, and
everything else. We’ll get to work
and make more weapons. We’'ll
fight these monkeys off until help
comes.”

The captain snapped, “That will
be all, Samuelson. More from you
and you’ll be in the brig on bread
and water.”

“I could use some bread,” Samu-
elson shrilled back at him. “We’re
running out of flour. How’re you
going to feed us, when the hunters
and fishermen’ll be afraid to go into
the woods?”

Ben Ten Eyck came to his feet,
his hand on his holstered blaster.

Samuelson faded back into the
crowd behind him.

The captain looked out over
them again. “Volunteers will get in
touch immediately with Mr. Ten
Eyck.”

Zorilla lumbered to his feet.
“Might I make the suggestion that,
although we have but a hundred
available firearms, there is no rea-
son why the rest can’t be armed
with, say, pikes and possibly some
type of sword. After all, we’re
faced, from what young Webster

said, with opponents not far above
the brute animal stage.”

Leslie Darleen said mildly,
“Brute animals don’t manufacture
blowguns, Curro, old boy. The
Indians are upon us, we can’t let
the Cowboys go out armed with
nothing but pikes.”

Zorilla turned on him. “Leave
fighting to fighting men, Leslie.
There are at least a thousand men
and women in our colony capable
of bearing arms. It'd be better if
they were all equipped with auto-
matic weapons, blasters, nuclear
bombs and what not—but we’re
fresh out. We’re going to have to
fight with what we have and what
we can make.”

Leslie drawled, “My dear Curro,
you can fight with whatever you
want and however long you want.
But you’re not going to get me out
into those woods armed with a pig
sticker, thank you. I’ll stick to the
Titov with a few men with guns
around me.”

Zorilla began to retort but the
captain came in heavily. “Citizens,
some elements of this matter will
have to be discussed in executive
session.”

Cathy Bergman spoke up for the
first time. “Be sure that I am noti-
fied when such board sessions are
called, Captain Gluck.”

The captain glared at her.

Shackleton, who was sitting on
the ground next to Enger Castriota,
grumbled, “What’s going on? I
don’t get half of it.”
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Enger said thoughtfully, “The
captain’s hanging on with the tips
of his fingers. What Dr. Miltiades
said, in effect, was that the Com-
pany was obliged by Earth law, to
get off this planet, now that intelli-
gent life has been found. That
would possibly work out all right
with the colonists. From what
Webster reported, the local intelli-
gent life is so backward that an
Earth colony would be welcome.
We’d show them new techniques,
bring in new plants and animals—
everything. But the old idea the
Company had is out; wholesale
stripping of the planet of its natural
resources.”

One of the other colonists seated
to the front of them looked back
over his shoulder and queried, “I
thought New Arizona was sover-
eign now that the Company’s met
all regulations. I thought the skipper
and that there board made all the
rules now.”

Enger nodded. “That’s the way
it was going to be. But old Matthew
Hunt when he discovered this
planet didn’t report there was in-
telligent life on it. That changes
everything.”

Ted Shackleton said, “You think
old Hunt knew about ’em but just
didn’t report it? From some of the
other things, he pulled—"

Enger said thoughtfully, “I don’t
know. Before he could claim the
planet he had to do a certain
amount of preliminary mapping
and surveying. I read his reports.
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They told about quite a few of the
animal life forms, even some of the
sea life. I don’t see how he could’ve
missed anything that makes as big
a mark as intelligent life. If they’ve
got blowguns and darts, they must
have fire. How can you hide fire?”

He came to his feet along with
the others. The meeting was break-
ing up. Enger wandered over in the
direction of the floater which had
been attacked.

It was under guard and idle
colonists interested in gawking were
being sent on their way. However,
Curro Zorilla, a stogie clenched in
his perfect white teeth, was making
an inspection and when Enger
came up, nodded to him. That was
enough for the guards, who had
at first looked as though they were
going to run the ex-board member
away as well.

Zorilla rumbled around the
cigar, “Some of this doesn’t make
sense.” He handed Enger a very
short, arrowlike missile. “What do
you make of that?”

Enger Castriota was surprised at
the man’s easy acceptance of him.
There seemed to be no change in
attitude whatsoever. If anything, a
certain higher degree of respect.

Enger scowled at the object. It
was heavy, evidently bronze point-
ed, neatly feathered at the end. He
said definitely, “This never came
out of a blowgun. I thought Web-
ster said they used blowguns.”

Zorilla rumbled, “We questioned
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him on the ship, after Doc Milti-
ades tranquilized him a little. Evi-
dently, they’d landed in a small
clearing, only about forty miles
north. They figured on hiking over
to a nearby cliff where Fodor’s
instruments had indicated heavy
iron ore deposits. They’d hardly got
to the edge of the clearing before
the Kogs hit them.”

“The what hit them?”

Zorilla grunted, his eyes still go-
ing about the aircraft, even as he
talked. He poked one of his thick
fingers through a hole that had
been torn in the side. “I don’t know
who started the term, but it’s
already going around.”

“Minimize the enemy by giving
him a contemptuous name,” Enger
murmured.

Zorilla looked at him. “The prac-
tice has been going on for a long
time. The Greeks used to call any-
one but Greeks barbarians, includ-
ing those with higher civilizations.”

Enger Castriota was surprised
that Zorilla knew anything about
the Ancient Greeks, but it was
hardly the time to discuss history.

Zorilla rumbled, prying about
the helicopter again, “Fodor got it
first. A dart in the neck. At first
they thought it was some sort of
insect, or possibly a sliver out of
some bamboolike plant. Their hesi-
tating almost finished them all off.
By just about the time they realized
they were under attack the . . .
Kogs came. dashing out screaming
war cries.”

“War cries?”

“That’s what Webster called it,”
Zorilla said. “They were evidently
carrying knifelike hand weapons,
blowguns, and what we’d call
standards or totems, I suppose.”

Enger was frowning at him.
“Totems!”

Zorilla said, “All this is from
Webster. The others didn’t live long
enough to talk. He said a couple
of them were carrying big metal
emblems that looked something
like swastikas and that sort of
thing. But most carried weapons.”

The younger man was staring
down at the dart in his hand. “Too
small for an ordinary bow,” he
said. “And too clumsy and short to
throw. You know what this is,
Zorilla?”

The swarthy South American
looked at him.

“It’s a crossbow bolt. Webster
might call them monkeys, but
they’ve reached a rather high me-
chanical development.”

Zorilla looked at that point of the
clearing where the . forest came
nearest to Tent City. “They’re only
forty miles north,” he growled.
“We’re going to have to send out
the one-man floaters and talk all the
outbackers into returning to the
community.”

“Outbackers?” Enger said.

Zorilla grunted sour humor at
him. “For somebody who’s now liv-
ing in Tent City, you don’t keep up
very well on developments,” he
said. “Slang develops fast on a new
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frontier. The outbackers are those
colonists who’ve taken off into the
boondocks, some with their wives
and families, some alone, to make
their own way. Some must have left
the first week the Titov landed.
Since then, a day has hardly passed
without at least one leaving. Some-
times two or three families take off
in a group. Most try and convert
whatever tradable possessions they
have into weapons, tools, fishing
equipment and possibly some agri-
cultural necessities, such as seed.”

“But they’re under contract,” En-
ger said.

Zorilla’s expressionless visage
broke into a rare albeit sour smile,
barely discernible. “And how are
you going to enforce them? That’s
one angle Matthew Hunt and the
others didn’t consider. What are
you going to do, send Ben Ten Eyck
and his bullyboys after them? Once
caught, what would the punishment
be? Shoot them, and precipiate an
all-out fight with the other colo-
nists? Or put them in jail—once
we’ve built a jail. Put them in jail
and you have to feed them, and
we're short enough on supplies now.
In the outback, they provide their
own.”

Enger said slowly, “Now that you
mention it, I recall a discussion in
the tent bar the other night. Some-
body mentioned that a colonist had
acquired an auto-plow somewhere
and wanted to trade it for a gun
and other equipment so he could
becomea . . . anoutbacker.”
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“An auto-plow!” Zorilla explod-
ed. “I thought we were missing an
auto-plow. Where’d you hear about
this romp, Castriota?”’ He threw
away his stogie in disgust.

The other had to laugh in depre-
cation. “That’s all I know about it.
Evidently, he didn’t find anyone
who wanted to trade.”

“By Zen, this damn colony will
melt away through pilferage before
we ever get going,” the heavy South
American growled.

In spite of the one-man floaters
which beat the area for a hundred
square miles, only a fraction of the
outbackers who were located actu-
ally returned. A portion, evidently,
believed the story of the Kogs to be
a fabrication in an effort to get
them to return to the jurisdiction of
the Company. Another group mini-
mized the danger of the natives—if
natives they could be called—par-
ticularly those who had firearms.
Still others, and particularly small
communities which had put up log
houses and got in a crop, agonized
over abandoning the products of
their heavy toil. They were prone
to erect stockades around their
houses, hoping either to be ignored
or undiscovered by the Kogs, or of
their superiority being so recog-
nized that the monkey-men would
be afraid of hostilities.

But some returned, a few shame-
faced, and took up their places in
Tent City that they had abandoned.

It was a week after the first at-
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tack on Fodor’s floater that the
stragglers began coming in with re-
ports of Kog attacks and casualties
being taken by isolated outbackers.

It had been a week of consider-
able change in Tent City. Some-
how, the threat of danger had mag-
nified the shortcomings of the com-
munity, rather than strengthening
it. Elements that had in the past at
least played lip service to participa-
tion in necessary labors, now ma-
lingered without bothering with ali-
bis. The dance hall cum bar, that
had surprised Enger Castriota by
its very existence such a short time
before, was augmented with half a
dozen more of the same, varying in
size and the refreshment provided.

And it was at the end of the week
that Enger Castriota was sum-
moned by the colonist committee.
It was meeting now in the Adminis-
tration Hall which had been erected
with the first lumber that had been
produced by the new small sawmill
and drying kiln. The machinery for
this had been improvised largely
through the efforts of Jeff Ferguson,
working in the colony’s new ma-
chine shop, and those of several of
the more enterprising residents of
Tent City who had had past experi-
ence in the field.

There were the three doctors of
the original committee and Cathy
Bergman. The latter was looking
considerably less the carefully
groomed young lady she had dur-
ing the trip on the Titov, and much
more like the overworked colonist
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performing labors others could have
handled had they the desire.

There were also eight others,
four men and four women, elected
from what divisions, Enger Castri-
ota didn’t know, though they
seemed to represent most of the
basic fields of community endeavor.
Ted Shackleton, he noted, evident-
ly spoke for the commissary.

He hadn’t the slightest idea of
why he had been called before this
improvised body which, actually,
held no legal position on New Ari-
zona and was unrecognized by the
Company. So far as he knew, it was
a body with a voice but no powers
to enforce even its most piddling de-
cision.

Hugo Miltiades, whose seniority
in age evidently was deferred to,
acted as spokesman. Like the oth-
ers, his voice denoted his weariness.
Those who carried on the tasks nec-
essary to keep the community of
Tent City a living organism had,
through necessity, assumed the du-
ties of their fellows who had become
parasites. No other way had been
figured out; the work had to be
done, or all went under.

Miltiades said, “Without prelimi-
naries, Citizen Castriota, we would
like you to assume the position of
town police officer. You would
have two assistants.”

Enger, with obvious surprise,
said, “Police officer! How about
Ben Ten Eyck and his men? He
must have at least a hundred armed
police.”
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Somebody grunted scorn, but
Miltiades only shook his head.

“There are police and police,
Citizen. Those under the command
of the Titov’s former chief officer
are instruments of the New Arizona
Company and interested only in
preserving the prerogatives of that
organization.”

Enger said in what he thought
all fairness, “They’re also out there
protecting us all from the Kogs.”

Cathy said, “Isn’t it obvious that
they can’t protect themselves with-
out protecting us as well? The Com-
pany didn’t bring along two thou-
sand colonists because it loved us,
but because it had to. If it could
dispense with us all, it would.”

Miltiades said, “Let’s try to make
this brief. Ten Eyck’s men don’t po-
lice Tent City. In the past week,
we have had four deaths, various
robberies, and several hospital cases
of badly beaten men. We need a
police. You are not under contract,
and hence not forced to participate
in the labor drafts—”"

One of the committee chuckled
without humor. “Even if they
caught him in one of Ten Eyck’s
requisition gangs.”

The doctor went on. “Your physi-
cal abilities have become known.
We can think of no one better to
take over the task.”

Enger hesitated. He knew of the
nightly fist fights, knife fights and
the shootings that had taken place
in the boom town’s bars.

Cathy said quietly, “It’s a job that
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has to be done by someone. And it’s
aman’s job.”

He mused, “I suppose my men
and I would be issued firearms.”

Miltiades shook his head. “The
Company has ordered confiscation
of all such weapons save those in
Ten Eyck’s forces. In the name of
emergency, it has become an of-
fense to have one.”

Ted Shackleton said to him, grin-
ning, “A stute like you doesn’t need
no gun, Enger. Just pop their ears.”

Enger Castriota grunted and
looked at Cathy. She was watching
him, her lips slightly parted.

“All right,” he said. “I’ll take it.”
And then something that meant
nothing to any of them save the
girl. “It’s one thing I have training
in. 'm duty bound to use it.”

He knew he had taken on a task.
The worst elements in the commu-
nity had grown strong in the con-
fusion of the threat of attack. Work
had slowed off on the few serious
projects the colony had thus far
gotten under way. What little direc-
tion had formerly come from the
officers of the Titov and from the
Company board, now all but disap-
peared leaving Tent City and its oc-
cupants on their own. Save for Cur-
ro Zorilla, and his basic interest in
the agricultural development of the
planet, it was seldom that a colonist
even saw their supposed leaders.

It was rapidly becoming a matter
of each man for himself and let the
strong take what he could hold.
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Supplies were running short, ration-
ing was already the order. The col-
ony was largely dependent upon the
skill of the hunters and fishermen
who still daily went into the woods.

For Samuelson had been wrong.
The threat of the Kogs hadn’t kept
the woodsmen from providing meat
and fish for the colony. In fact it
had, if anything, increased their ef-
forts. It was one of the few tasks
that could be carried on profitably
on New Arizona. For the supplying
of meat had ceased to be a commu-
nity affair, once it had become dan-
gerous, and those that now went
into the forests did so with profit in
mind, the bartering of their products
of the chase for superior food,
clothing, tools, geegaws, liquor . . .
and the more available of the wom-
en who hung about the dance halls.

Many of the outbackers, who
had returned to Tent City for its
supposed protection,: had become
hunters having acquired in their
short weeks in the outback a knowl-
edge of the woods and lakes beyond
that of those who had remained
close to the Titov. And many of
these, Enger knew, were the tough-
est elements he was going to have
to contend with.

The first night was going to be
crucial. He would either establish
respect and authority, or it would
be the end of the idea of a town po-
lice force. And there were elements,
he knew, whose long-range plans
had no place for such a police. Such
elements as those who had discov-
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ered a local weed which, when
dried and smoked, resembled Can-
nabis more than it did tobacco.
Their profits were already astro-
nomical, in the barterable effects
that circulated about Tent City.

His two assistants, brothers, and
both husky lads in their mid-twen-
ties, were astonished at his rejec-
tion of their idea that the three of
them patrol, particularly this first
night, in a group. That the three
stick together and take what came.

Enger shook his head. “We’ll get
the committee to assign us a small
tent, in lieu of a jail. You two will
guard it, Jimmy and Ed. I'll patrol.
I'm the one the cloddies want to
prove a funker. We’d only be post-
poning it if tonight we didn’t allow
those that want to make the try to
take me on.”

He had armed himself with an
improvised baton about three feet
in length and cut from what the
community’s lumber workers had
already dubbed an iron tree, the
wood of which was almost the hard-
ness of metal. It was slightly more
than the thickness of his thumb and
there was a small knob on one end.
It looked innocently like a walking
stick.

The most popular hangout of the
evening in Tent City was still the
dance-hall tent which Ferguson had
taken him to the night of the mob
attempt to attack him. Now named
the First Chance. Having got in on
the ground floor, it had an advan-
tage over its competitors. Enger
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chose that as his first destination.

It was as crowded as it had been
on his first visit but he noted vari-
ous changes. The bar, for instance,
was considerably more elaborate
and evidently had a selection of
potables for sale, rather than just
the berry liqueur. The band was
smaller in number, now, only four
pieces. Enger suspected that com-
petitors had lured the other musi-
cians away.

There seemed to be a new sys-
tem of payment, too. At the end of
the bar was a small booth in which
one of the owners sat and issued
credit slips for the objects being
taken in for barter. Slips would be
issued for one, two, or as many as
ten drinks. Evidently, all drinks cost
the same, one slip, and a bartender
issued slips as change when one was
proffered valued at more than a sin-
gle glass.

Enger grunted inner amusement.
A first, simple money was develop-
ing, based on alcohol.

The exchange booth was over-
flowing with the wide variety of ob-
jects brought in to trade for liquor.
Various minor tools, tinned food, a
camera, some books, a painting
which had obviously been done here
on New Arizona, sacks of what was
obviously fresh meat, at least twen-
ty empty bottles; it went on and on.
There were few things brought
over-space that were thrown away
in Tent City. Everything had value,
even empty tin cans, and, evidently,
sooner or later almost anything
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that had exchange value crossed the
barter counter of the First Chance.

Enger Castriota had no intention
of trading away any of his meager
possessions for the sake of a few
swallows of the rot gut passing for
liquor on New Arizona. However,
it wasn’t necessary.

When he had entered the noisy
shelter there had fallen a momen-
tary silence. The word had obvious-
ly gone around of the colony’s new
three-man police force. Then there
had been a whispering buzz for a
few moments, while Enger looked
about, affecting unconcern.

Someone from toward the rear
called out something obviously
meant for him, and others had
laughed nervously at the sally. The
dancing had never stopped and now
the volume of chatter, shouts and
laughter resumed to the point it had
reached before his entry.

Swinging his baton gently, he
moved in the direction of the bar.

He hadn’t noticed Leslie Darleen
until that sardonic one called out,
“Howdy, Sheriff, caught any rus-
tlers?”

Enger came over to him. His de-
sire was to smile ruefully and an-
swer the other in like manner, but
he was too new at his game tonight.
He couldn’t afford to lower dignity.
A colonist, more than usually
ragged and dirty, snarled some-
thing at his approach and scooted
away to make room at the bar.

Leslie, dressed a bit less ostenta-
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tiously than had been his wont on
the Titov, was leaning in noncha-
lance against the bar, sipping from
time to time from an elegant glass
which Enger suspected must have
been brought from the spacecraft
by Darleen himself.

Enger Castriota said, “You’ll
want to watch yourself, Citizen
Darleen. I was mobbed here one
night—in the belief I was a board
member.”

Leslie smiled mockingly at him.
“Probably a difference in our ap-
proach, my dear Enger. First of all,
I periodically buy a round of drinks
for the house. And second”—he
tapped a holster on his hip—"I
carry the ultimate answer to all
argument. I have a blaster, they
haven’t. And, thirdly, there’s always
the realization that if someone
hurts me, he’s in trouble. But if, for
any reason, I hurt someone, the
highest authority on New Arizona
is in my pocket. 'm a member of
the board which governs the plan-
et

He had bought a bar slip from
his pocket. “A drink, Sheriff?
What'll it be?”

Enger shrugged. “Some of that
berry liqueur. You’ve made one
mistake, Leslie. Now that other in-
telligent life has been discovered,
Matthew Hunt and his company no
longer own New Arizona, and by
Earth law no longer governs it.”

Leslie chuckled. “My dear Enger,
you fail to give our diabolically
clever Captain Gluck his due. It’s
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all in the manner in which you in-
terpret the term intelligent. The
captain, lacking experts in the field,
has taken upon himself to rule that
the Kogs are not intelligent. They
are predatory animals which the
New Arizona Company feels it
must be defended against.”

It was a new development and
Enger Castriota scowled as he fol-
lowed out the ramifications. The
bartender came up with a glass,
pushed back the credit slip Leslie
had turned over to him.

“The law’s always on the house,
Citizen Castriota,” he beamed. “My
name’s Lefty. I'm one of the three
owners. You won’t have no trouble
here, Citizen.”

Enger shook his head. “Thanks
just the same, Lefty. No freeload-
ing for me.” He smiled to take the
edge off his words. “It’d put me in
a bad spot the first time I had to
crack down on something you and
your partners were doing.”

Lefty said, hurt, “Zen, we’re not
drivel-happy. We don’t want no
trouble with the committee’s law-
man. All we want is to make a good
profit in this here business.”

Enger nodded understandingly.
“Then I'd take some kind of steps
to stop the smoking of weed on the
premises, Lefty. I can smell it all
over the place. Doc Miltiades and
the committee take a dim view of
the stuff. They’re going to pass
some sort of ordinance, as soon as
they get around to it.”

Leslie pushed his credit slip back
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to Lefty again. “Very sound stand,”
he drawled. “No free drinks, no
ties. But you’ll never get rich that
way, Sheriff.”

The bartender poured the red-
dish drink and ambled off, shrug-
ging, whether or not to do some-
thing about the narcotic, Enger
didn’t know.

The new police officer said, “Get-
ting rich isn’t the big problem on
New Arizona these days. Staying
alive is.”

“Not always mutually exclusive,”
Leslie said, pursing his lips. “I came
here to make my fortune, Enger
old boy. So, probably, did every
other passenger on the Titov.” He
looked from the side of his eyes at
his younger companion. “With the
possible exception of you. I can’t
figure out why you came, you don’t
seem overly ambitious. In fact you
don’t even seem an exponent of
free enterprise. A veritable latter-
day Marxist.”

“What'’s a Marxist?”’ Enger asked.

“Haven’t you ever heard of a
man named Karl Marx?”’

“No.”

“At one time, half the world
thought he was possibly the great-
est genius the race had produced, the
other half thought him the greatest
villian.”

“Well, who was right?”

“Neither, of course,” Leslie said
reasonably. “He was a Nineteenth
Century political economist who
analyzed the socio-economic sys-
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tem and concluded it could prosper
only so long as it could continue to
expand. He had hard luck. In 1848
he wrote his pamphlet the ‘Com-
munist Manifesto’, predicting a col-
lapse. However, next year gold was
discovered in California and the
world economy got a shot in the
arm. So he revised his opinions but
still figured the economic collapse
was in the near future, when capi-
talism could expand no longer. But
by the time things were overextend-
ed again, the First World War
broke out and half of Europe was
blown to smithereens. It took about
twenty years to patch it up, and
then the Second War broke out,
keeping everything working at ca-
pacity again. When that was over,
there was a big arms race between
those who played lip service to the
old boy and his detractors, and that
kept things expanding. By the time
that began to be insufficient to keep
the socio-economic system expand-
ing, we began to explode into space
and now there’s more room for ex-
pansion than ever.” Leslie chuckled
sourly. “So the Marx-foreseen day
when capitalism would reach the
point where it could expand no
longer and would hence begin to
atrophy, never was reached. Free
enterprise is still largely in the sad-
dle. At least it is on Earth and most
of United Planets. There are some
far out exceptions.”

Rog was looking at him skepti-
cally. “Did anybody named Marx
really live?”
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Leslie shrugged. “I don’t know. I
read a brief article about him
once. If he did, what he taught has
been lost in time, translation and
distortion, all of which began before
he was cold in his grave. I have a
theory that the supposed followers
of religious and socio-economic
leaders distort the teachings of their
prophets to a greater extent than
do their enemies. I'd give a pretty
to know what the Buddha really
taught, or Jesus—before their one
hundred and one warring sects got
hold of the spoken word.”

The new police officer sent his
eyes around the tent again. Other
than the smoking, there didn’t seem
to be anything going on that called
for his presence. He might as well
visit some of the other establish-
ments of the evening.

He was premature. Hardly had
he finished his drink and begun to
turn to Leslie Darleen to thank him
and bid him a good evening, than a
bearded colonist who hadn’t both-
ered to change from the clothing he
had obviously worn into the woods
that day, staggered up, a home-
rolled cigarette in his left hand and
narcotic evil in his eye.

He stood off about six feet and
let his eyes go up and down the
length of Enger Castriota. Of a
sudden, there was plenty of elbow
room. The bar, a moment ago so
crowded that a newcomer had to
buy his drink over the shoulders of
earlier comers, was suddenly free
for a good ten feet or more to each
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side of where Enger and Leslie
stood.

“Oh, oh,” Leslie said mildly.
However, to Enger’s surprise the
dapper hedonist made no effort to
move.

The outbacker, or hunter, or
whatever he was, had a blaster
rammed into his belt, but for the
present made no move toward it.

Enger Castriota shifted his grip
on the baton, infinitesimally. He
could feel moisture coming to his
palm.

A hush had fallen over the whole
tent, even the raucous music had
fallen away and the dancers came
to a halt.

Silent, the two watched each
other. Enger leaned on‘the bar with
his left arm, his right holding the
canelike stick nonchalantly. It was
an innocuous looking weapon. It
came back to him that of all the
combat training he had undertaken
as a youth, that with the riot stick
had seemed least useful to him. A
maternal uncle had insisted, it be-
ing his particular hobby. Uncle
Josip had had a multitude of stories
of the British yeoman and his quar-
terstaff, of the ancient Buddhist
monks who had carried the equiva-
lent on their lonely wanderings
through Asia, of mob control po-
lice of the Twentieth Century who
had depended upon it.

The other’s eyes shifted from left
to right, taking in his nearest neigh-
bors. His mouth worked. He was
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getting ready, Enger realized, to
make his play. His motivation?
Who could say? Under the combi-
nation of weed and bootleg drink,
perhaps no motivation was needed.

Leslie said lazily, “Sheriff, I sug-
gest you inform the yoke that he
should get off the pot if—"

The woodsman’s hand snaked for
his belt, and he went into a half
crouch.

Enger moved forward, his right
leg bent at the knee, his right hand
grasping the baton and extending it
as though he were fencing with a
rapier. He made no attempt at hit-
ting the gun, nor any particular
point of wrist or arm. He banged
instead the forearm, at random.

He moved fast now, without
waiting to see if the other was dis-
armed. The woodsman was a good
fifty pounds heavier, and hardly
seemed fat. In fact, the inactivity
of the time on the Titov and even
here in Tent City had left Enger
Castriota flabbier than he had ever
been in his life. The next split sec-
onds were going to be crucial.

He stepped forward with his left
foot, even as he saw the other fum-
bling toward the floor to recover
his gun. He heard Leslie, from be-
hind him, excitement for once in
his voice, call something as though
in warning, but he didn’t make out
the words over the sudden roar of
the crowd, now that the action was
joined.

He stepped forward with his
right leg, reached out quickly and
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grabbed the woodsman by the right
shoulder and pulled him forward
and to the left sharply. The baton
came around, low and as hard as he
could strike, cracking the other in
the big muscle of the calf.

He heard a roar of anguish and
inwardly winced for the other’s
agony. Uncle Josip, in his instruc-
tions, had seldom pulled punches.
Such a blow, Enger knew, led to
immediate leg cramp of the most ex-
cruciating kind.

He stepped back quickly to review
the situation. His man was down,
but he didn’t know what friends the
other might have in the crowd, nor
did he know where the blaster had
landed.

He located it a few feet from the
fallen woodsman and scooped it up.
Cupidity would have motivated him
to stick it in his own belt, it being
the single most precious item on
New Arizona and barterable any-
where, no matter Ben Ten Eyck’s
orders that all firearms must be
turned in.

But long term prudence dictated
otherwise. He shot the clip, emptied
the charges into his hand, banged
the empty magazine back into the
weapon and tossed it down beside
the vanquished.

He turned back to the bar and
said, trying to keep his voice even,
“I’ll have that drink, Lefty.”

Lefty came scurrying up. “Yes,
sir, Sheriff—" The little bartender -
had picked up Leslie Darleen’s title
of derision.
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While the drink was on its way,

Leslie said mildly, “Aren’t you go-

ing to run into difficulties with our
good Ben, if you don’t confiscate
that firearm?”’

Enger said quietly, “If Ben Ten
Eyck wants to confiscate blasters,
that’s his worry. My job is to keep
peace here in Tent City. That man
there probably needs the weapon
for hunting, and Zen knows, we
need good hunters.”

“Amen to that, Sheriff,” Lefty
told him. “That Barney’s one of the
best men we got going into the
woods. Just a little bad when he’s
high on weed, is all.” -

Enger finished his drink and said
calmly, “He won’t be able to walk
for a few hours. Let his friends take
him back to his tent. He’ll be O.K.
in the morning.”

He turned, preparatory to leaving,
and said down to the fallen and
moaning hunter, ‘“Barney, don’t
ever let me see you smoking weed
again, understand?”

Leslie said, “If you don’t mind,
Sheriff, I think I'll follow you along.
On the face of it, the action in town
tonight is going to be in your vicin-
ity.”

“Don’t call me Sheriff,” Enger
growled at him. He was having the
first symptoms of aftermath now,
and wanted to get out of the tent
and the view of Lefty and his cus-
tomers before his hand began to
shake, or he otherwise displayed
actual lacking of the calmness in
combat he had projected.
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X

He might as well have accepted
the label Leslie Darleen had hung
on him with good grace because it
caught on immediately. Few there
were in Tent City who hadn’t
watched historical romances, in-
cluding Westerners, on the Tri-D.
The office had disappeared long
years before, but the term Sheriff
was still in the language, and noth-
ing would do but that Enger Cas-
triota carry the title. If they’d had
a star, they probably would have
insisted on pinning it to his jerkin.

The balance of the evening had
gone considerably easier than he
had at first expected. Perhaps his
initial success set the key. His suc-
cess and the manner in which he
had handled it.

It had been a stroke of luck on
his part, not to have taken Barney
the woodsman’s weapon. It labeled
him, as nothing else could have, an
adherent of the colonists of Tent
City, not a tool of the Company.
Every blaster the colonists still re-
tained was worth more than its
weight in the most precious of
commodities. Not only for the de-
fense, but for sustenance. Already
the word was going round that the
board members and the crew were
cutting down on the supplies being
issued to the tent town, both in
quality and quantity. Those who
based themselves in or about the
Titov still ate adequately. Tent City
was strictly rationed and without the
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help of the hunters, fishermen and
gleaners of such fruits and berries
as the forests offered, would have
been desperate.

Every firearm was needed and
the so-called sheriff had put him-
self on record in leaving Barney
his, in spite of the other’s attack on
his authority.

Evidently, the gossip spreaders
had hurried ahead of Enger Cas-
triota as he made the rounds of
bars, dance halls and gambling
tents, because as Enger and Leslie
entered each in turn they were
received with acclaim. Only once
was he called upon again to exer-
cise violence in defense of his posi-
tion.

A drunk, so far gone as to be on
the verge of passing out, had de-
cided to whip the new police au-
thority. Enger considered briefly
escorting the other down to the im-
provised jail which his assistants,
Jimmy and Ed Brunner, were
guarding. But he decided against
that. It would be a mark in his fa-
vor if he was able to handle this
first night without any arrests
whatsoever. It would at least indi-
cate that he wasn’t a power-happy
flat with delusions of grandeur
about his new appointment.

He compromised by poking his
riot stick sharply into the other’s
stomach, causing that pathetic soul
to double up, his face to go green,
and to be led out quickly by a com-
panion to empty his roiling stom-
ach in the alley back of the bar.

Space Pioneer

In this establishment too, the
house had offered him a drink.

“You take it,” Leslie said sour-
ly, “at your own peril.” Leslie Dar-
leen was evidently an authority on
nightlife in Tent City, such as it
was.

Enger, if for no other reason
than curiosity, took a healthy gulp.
He hesitated a moment, wondering
at the advisability of spitting the
stuff out again. He swallowed in-
stead and looked at the bartender
accusingly. This was the smallest
and newest of the bars, without
music, without dancing, and with-
out the women which teemed in
the other places.

He looked accusingly down into
his glass. “What in Zen do you
make this out of—and why does
anybody drink it?”

The lone bartender was defen-
sive. “Some folks can afford to
trade off all their things for that
expensive guzzle they got at the
First Chance. This place of mine is
the cheapest in town.”

The small crowd of customers
laughingly backed up the new
sheriff in his condemnation of the
quality of the drink.

Enger repeated his question.
“What do you make it out of?”

The other shut his mouth, stub-
bornly.

Leslie Darleen chuckled wryly.
“You know what it tastes like he
makes it out of.”

One of the customers said, “I
know one thing he puts in it, frozen
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grapefruit juice, cause I bartered it
to him.”

“And raisins,” somebody else
said. “Just about anything that’ll
ferment.”

“Known to history,” Leslie
drawled, “as jungle juice. Guaran-
teed to pop the top off your head,
comes morning.”

Enger said coldly, “And guaran-
teed to use up colony supplies.”

The bartender whined, “Aw, no-
body wants the stuff I put into my
vat. Who drinks grapefruit juice?”

“Kids do,” Enger told him cold-
ly. “Youngsters with certain vita-
min needs we haven’t figured out
how to meet on this planet as yet.
Look here, I've been appointed to
keep the peace, not to crack down
on new business ventures. Howev-
er, I suggest starting tomorrow you
find some other something to make
your jungle juice from, something
native to New  Arizona. If you
don’t, 'm going to be keeping an
awful lot of peace around this tent.
Understand?”

“There ain’t nothing else to use,”
the other said stubbornly.

“The First Chance figured out
using berries,” Enger said.

“Yeah, berries. But I don’t have
nobody on the Titov to go steal a
deepfreeze for me, like that Fer-
guson guy.”

“Don’t tell me your troubles,”
Enger told him definitely. “I’ve got
my own.”

When they left the tent, Leslie
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Darleen looked at him in amuse-
ment. “Sheriff, you were made for
this job. You’ve been keeping your
light under a bushel, or however
the expression goes.”

Enger grunted, then turned on
the other, looking at him. “Isn’t
there anybody at all in the whole
colony that’s out for the commu-
nity as a unit, except Cathy and
possibly the doctors?”

“Oh, don’t get the wrong idea
about the doctors,” Leslie told him,
twisting his mouth. “What do you
think they came to New Arizona
for? Given a successful colony here
and they’ll have it made beyond the
point of the legendary Mayo Broth-
ers. By the time any other doctors
come out here—if they ever do—
Miltiades, Kelly and Flo James will
already have such a monopoly that
they’ll take on the newcomers as
interns in their private hospitals.”

Enger was scowling at him, even
as they walked toward the tent
where he had left his two assistants.
“What do you mean, if they ever
do? Of course more doctors will
come out.”

Leslie Darleen’s voice left some
of its humor behind. “Don’t be a
flat, Sheriff. The chances of New
Arizona being anything except a
desert five years from now are re-
mote. The board’s original plan
might have been to sell a few con-
cessions for enough to finance thor-
oughly exploring the planet’s re-
maining exploitable natural prod-
ucts and then to sell these more
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selectively. Such a thorough ex-
ploration would have taken time
and involved a number of engi-
neers and technicians. But the way
things are developing, the skipper
is getting his wind up. My guess is
when he figures out a way of com-
municating with Earth, he’s going
to try and peddle the whole planet,
lock, stock and barrel in a lump.
The sum involved will be a fraction
of its worth, but it’ll still mean a
fabulous profit to we on the board.”

Enger said in objection. “The
colonists aren’t going to stand for
that.”

Leslie chuckled tauntingly. “And
what are they going to do about it?
Send their new sheriff to give the
skipper a bad time? Begin to think
of yourself, Enger. The board con-
trols the ship and all the supplies on
New Arizona; it controls practical-
ly all the firearms; and above all,
it controls a small army of some
one hundred men, the former crew
and various heavies recruited from
the colonists themselves. That
army has been promised a slice of
the cake. Perhaps a small one, but
still a slice that will make every
one of them wealthier than he’d
ever dreamed. You could climb on
that bandwagon, too. I'm sure Ben
Ten Eyck would find you a job
equivalent to an officer’s rating.”

“I've got a job,” Enger Castri-
ota muttered.

Leslie Darleen laughed at him.'

“You prefer the colonists, eh? With
what coin does she pay off?”
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“What’re you talking about?”
“Why, our dark beauty, Cathy,

_of course. But then, as a gentleman

I suppose I should keep the rumor
I’ve heard to myself.”

Enger stopped, scowling, and
turned to face the other. “What
are you talking about?”

Leslie chuckled slyly, and there
was an amused quiver of his soft,
full lips. “Don’t be coy, my dear
Enger. It’s gone around that you
sometimes share a tent.”

Without thought, Enger Castri-
ota’s hand lashed out and slapped
the other stingingly.

The raid came a few days later
and its initial fury was such that it
carried everything before it.

It was noon and Enger Castriota
was making his first patrol of the
day. Cathy Bergman, for once
having found a few hours of rest,
was strolling along with him.

The greater part of his duties
were at night, but he and the Brun-
ner brothers had adopted a policy
of letting themselves be seen dur-
ing the day hours as well. The
amount of pilfering and most cer-
tainly more serious robberies had
fallen off drastically. Before their
appointment as police officers,
crime had become so prevalent
that the only law was that of the
jungle. The strong took what they
would from the weak and there
were none to say them nay.

Refining of law on New Arizona
was going to have to await such

111



institutions as judges and court—
and a jail that provided a bit more
strength than cloth walls. Mean-
while, Enger and his assistants im-
provised. Their lockup being
meaningless, punishment took the
form of an immediate physical
thing, which had set habitual petty
criminals back on their heels, since
such crime as there was had no or-
ganization. Enger, Jimmy and Ed
worked singly or together to physi-
cally conquer their malefactors, or,
if outnumbered, called upon near-
by colonists to give them a hand.

It was, Enger Castriota realized,
little more than lynch law. The
baton-armed police officers were
judge, jury and corporal punishers.
And it bothered him. He could on-
ly tell himself that this was the
frontier of which he had always
dreamed—somewhat inaccurately.
That the nearest thing to a demo-
cratic government was the commit-
tee and that committee had ap-
pointed him and the Brunners to
keep the peace.

And then, deep within, reason
told him that the committee had
no real position whatsoever on
New Arizona. That the New Ari-
zona Company embodied the law,
and he had no recognition from
the Company. When he broke the
jaw of some poor belligerent drunk
with his baton, no real authority
gave him the right to do so.

The justification of his position
went round and round in his head,
every time he tried to think it
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through. But he continued at the
job, and if there is anything at all
in the contention that the ends jus-
tify the means, petty crime, at
least, all but disappeared.

Cathy was pointing out new de-
velopments. At this stage of the
game, no matter what the conflicts
between colonists and Company,
and between humans and so-called
monkey-men, Tent City was alter-
ing its face all but daily. Indeed, its
name, before too very long was go-
ing to need change. Wood was re-
placing cloth textile in its material,
and even stone and concrete were
beginning to make themselves evi-
dent—Fodor having discovered
some accessible limestone-like de-
posits before his demise. Beyond
the reaches of the original hurried
settlement were going up a score of
buildings, farm, residential and
community. Things might have
slowed since the danger of attack,
but they certainly hadn’t stopped.

Cathy pointed out a new struc-
ture that Enger Castriota hadn’t
noticed before.

She laughed quietly. “That Jeff
Ferguson is incorrigible. I some-
times think that half the progress
made in this colony is due to his
drinking.”

He had to laugh in return at
that. “What are you talking about
now?”’

“That building there. It’s to be a
windmill. Have you noticed that
constant wind from the south?
Jeff is harnessing it.”
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“What’s that got to do with his
drinking?”

“The power pack for the deep
freeze which makes his favorite
drink has about worn out. The cap-
tain won’t release further power
packs for the colony, so our stute
Citizen Ferguson is rigging up a
generator in the town’s machine
shop. Happily for we colonists, he’s
the only real engineer aboard that
is truly familiar with the Titov and
all its equipment. He has the use of
the tools, and evidently pilfers
whatever else He needs to accom-
plish his ends.”

“The Third Engineer, Ed Mur-
ano, is supposed to be a good
man,” Enger said.

“But he’s completely tied up
with Ben Ten Eyck’s security
force,” Cathy nodded. “He had no
interest in Tent City and its work-
ings.”

They had come to a halt beyond
the reaches of the town proper and
looked out over the fields.

He was fully conscious of her
nearness, and the realization that
they were beyond the earshot of
anyone who might have listened to
their conversation as they walked
through town.

He cleared his throat and began
to say one thing, but another came
out. Enger Castriota wasn’t as ex-
perienced with women as all that.

He said, “What’re those wooden
buildings, ther&?” And the moment
after realized that he knew the an-
swer, and that she knew he did,
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since they had been discussing
Curro Zorilla’s projects only the
day before.

She looked at him, and the left
side of her mouth quirked. “Why
those are Curro’s animal pens. One
of his porker sows—if you can call
them that—had a litter this morn-
ing. Zen! sixteen of them. Real pigs
don’t have that many, do they?”

“l don’t know,” Enger said.
“How’s his milk goat going?”

She knew he was making con-
versation, desperately, and the idea
seemed to please the perverse in
her.

“The little goatlike thing? Curro
says it will take quite a few genera-
tions to even know whether or not
it will work out. He’s in favor of
importing Earth-side cows.”

Enger said thoughtfully, “He
doesn’t seem to be working on the
theory that New Arizona will be a
desert in five years.”

She looked at him. “Curro? He
never did. Curro came here to
found a family and a home for the
generations to follow.”

A horrible thought came to him
and his voice tightened. “Curro?”
he said. “You seem to be awfully
friendly with him all of a sudden.”

“Oh, it’s not all of a sudden, En-
ger. We've had mutual ideas from
the beginning. He’s the only one on
the board who almost consistently
votes the way I do.”

He swallowed and tried to keep
his voice even, but the words were
bitter. “And you say he’s looking
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for a . . . well, for a wife, I sup-
pose, if he’s going to raise a family
here.”

She looked out over the fields
and smiled sweetly. “Oh, no, he’s
not looking for a wife. He’s found
her.” She didn’t go further.

He looked at her, finding mean-
ing in the words.

She added nonchalantly, in mer-
cy, “In fact, I'm to be her brides-
maid at the wedding, as soon as
Pater William’s temple is finished.”
But after dropping that relieving
bomb she frowned and said,
“What’s that going on there? Over
at the woods.”

He had to tear his eyes away
from her to where she pointed.

Half a dozen men streamed out
of the forest. From this distance,
he couldn’t be sure, but they looked
like hunters. They must be hunters,
two carried what looked like blast-
er rifles, one a bow and quiver of
arrows. Some of the men who had-
n’'t firearms had been experiment-
ing with archery lately, not too
successfully thus far.

They were turning their heads
to look behind them, periodically,
even as they ran. And finally one
stopped, turned, leveled his blaster
and fired back into the woods,
turned again and continued his
flight.

Three more men debouched
from the woods, two carrying the
third. At a point a quarter of a
mile to the left, two more men
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darted from the trees and, crouch-
ing low, sped in the direction of
Tent City.

Enger Castriota spun around,
cupped his hands to his mouth and
shouted at full volume, “Raid!
Raid! The Kogs!”

He snapped to Cathy, urgently,
“Get to the fire siren in the Ad-
ministration Building. Quick! May-
be nobody else will think of it. We
should have planned for this a long
time ago!”

More of the former outbackers
and huntsmen streamed from the
woods, some of them obviously
fighting a rear guard action. Stop-
ping, turning, firing back the way
they had come. Some limped, obvi-
ously wounded. Some, like the trio
earlier, were helping others. There
were two or three women, one
half dragging, half carrying a six-
year-old. One unarmed woodsman
ran twenty or thirty feet from the
shelter of the trees, pitched and
fell on his face and made no effort
to move further.

Enger Castriota began running
in the direction of the developing
fight.

“Where are you going?” Cathy
called after him.

“I don’t know,” he shouted back.
“Get to the siren.”

Even as he ran, he could see that
possibly twenty of the colony’s
woodsmen had emerged from the
forest in all. They were still retreat-
ing fast, but now out of the trees
they seemed to work more in con-
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junction, co-operating in making
the retreat more orderly. Those
who were wounded, or supporting
wounded comrades, continued on
toward Tent City. The dozen or so
remaining, covered by six running
a hundred feet or so, turning and
flopping to the ground to fire into
the woods. While they fired, the
other half dozen would scramble
erect, run, and then turn and flop
down in their turn.

From the side of his eyes, even
as he ran, Enger could see others
coming up. A dozen of Ben Ten
Eyck’s security men, running at the
double. Another group, all carry-
ing farm implements of the pitch-
fork, hoe and ax variety, erupted
from the wooden shacks that com-
posed the animal-breeding build-
ings and dashed toward the devel-
oping fray. He could make out
Curro Zorilla, what looked like a
sporting shotgun in his hands, lead-

ing.

Enger Castriota came up on the
trio, two of whom were carrying
the third.

“What happened?” he demanded.

The wounded man was the one
they had called Barney. The black-
bearded hunter whose blaster En-
ger had refused to appropriate the
night the man had attacked him in
the First Chance.

“The Kogs jumped us,” one of
the others told him. “Hundreds of
them.”

“Thousands of them,

i1

Barney
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grunted, twisting his face in pain.
A crossbow bolt was still stuck in
his leg. “They’ve burnt every out-
backer’s place for twenty miles out,
at least. Killed everybody.”

Enger looked up toward the for-
est, four or five more colonists had
come stumbling out of the trees,
running desperately, making no at-
tempt to return fire. And even as he
looked, the first of the Kogs ap-
peared; screaming, darting little
figures, wearing only semblances
of clothing. Largely, they carried
six-foot long blowguns, but he
could make out what must be
crossbows, as well. They emerged
from the woods in several groups,
each of about one hundred and un-
der little discipline, if any.

Enger snapped, “Leave Barney
here. You two get back into the
line. Give me your blaster, Barney,
and what ammo you have left.”

One of the men growled, “Bar-
ney ain’t giving his blaster to no-
body. A blaster on this planet’s the
difference between—"

And the other was saying, “We-
’re taking him back to the hospital.
He saved my life.”

Enger snapped, over their pro-
tests, “Every firearm’s needed, and
every man that can fire one. Leave
Barney here. There’ll be unarmed
people coming up shortly. They’ll
take care of him.”

Barney bit out, in pain, “Give
him the blaster. He’ll give it back.”
He grimaced and muttered, “He
give it back once before.”
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Enger snatched up the hand
weapon and without waiting to see
if the others were accompanying
him, started for the fray again. His
eyes went to the nearest pillbox, at
least two miles toward the lake. It
was far from the scene of immedi-
ate action, and still not quite fin-
ished. Even as he watched, two or
three more of the hundred-groups
Kogs emerged from the forest near-
est that strong point and washed
toward it.

They’d be getting no support
from Ten Eyck’s men based there.

He could hear the woodsmen
who had been carrying Barney
pounding along behind him. They
came up to the stone work of a well
that some of Zorilla’s farmers had
sunk, for what purpose, Enger
wasn’t sure.

He halted, though they were
still half a mile from the front line
of skirmishers, and said, “You two
stop here. Dig yourselves in.”

“The fight’s up there!” the argu-
mentative one growled.

“It'll be here before you know
it,” Enger snapped back at him.
“You're tired. Catch your breath,
so you can fire accurately. Dig in
and this’ll be a strong point by time
the fight gets back here. You’ve got
rifles and can knock them off at a
good range. This hand blaster of
mine has to be closer.” Once again,
before waiting to find if he was
being obeyed, he ran forward.

Still more of the caricatures of
men were pouring from the forest
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in their mobs of a hundred or so,
but the retreat of the colonists was
not so precipitate. The siren was
screaming back in Tent City and
a squad of Ten Eyck’s security
police was coming up fast from the
right where they had been sta-
tioned in the vicinity of the resi-
dences being built for board mem-
bers and the officers of the Titov.

The sounds of firing were dis-
tinct now and the shouts of the
Kogs. The monkey-men, who had
a respect evidently for the firearms
but not a complete fear of them,
were slowing down a bit in their
rush. Their crossbowmen pressed to
the fore, having a greater range
than their blowgun bearing fellows.

As Enger got nearer, he could
make out what Webster, the pilot
of the floater in which Fodor and
MacDonald were killed, had called
the Kogs’ totems. Every group car-
ried at least one and they consisted
usually of either a swastika or a
monad emblem; beaten out, from
the looks of them, from either gold
or highly burnished copper.

And further back, not far from
the woods, was a platform borne
by four of the small figures and
supporting what seemed a phallic
symbol. Enger Castriota’s face
worked in surprise when he saw it,
but, running doubled up now, as
men run when in fear of being hit
by missiles be they arrows or bul-
lets, bolts or shrapnel fragments,
he approached the ragged scatter-
ing of colonists and crewmen who
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were still in full retreat but begin-
ning to form a more disciplined
line.

He flopped down next to Curro
Zorilla, behind a slight rise. The
South American’s face, for once,
carried expression. It was fury.

He shot a look sideways to see
who it was, took in Enger and the
handblaster he carried. “They’re
trampling down the maize,” he
rumbled furiously.

Enger could have laughed hadn’t
he, at the same time, seen the
hordes of brown Kogs flow over a
small group of wounded colonists
who had evidently come to a halt
in despair and turned to fight it out,
too exhausted with their wounds to
go farther. There was a hacking of
machetelike  knife-swords  and
screams of triumph, and then they
were coming on again.

Zorilla looked at Enger’s blaster.
“Can you use that?”

S Yes >

“If you can’t, get it to somebody
else. Every firearm’s needed.”

“I was top marksman at the uni-
versity,” Enger said, without look-
ing at the other. “They had a club
that made a hobby of firing just
about every weapon man’s used
down through the ages.”

Zorilla grunted, as though in
contempt, but he said, “Come on,
let’s get closer. This sporting shot-
gun of mine won’t reach any far-
ther than your hand blaster. The
boys with rifles can afford to be far-
ther back.” He came to his feet and,
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running as Castriota had a few min-
utes earlier, hurried toward the
hottest action. Enger followed, his
throat tight now. They were com-
ing up on what must number at
least a thousand of the kogs, and
more emerging from the woods
by the minute.

Opposed to the natives were, by
this time, possibly a hundred colo-
nists and crewmen, but more were
streaming up from Tent City, sin-
gly and in twos, threes and fours.
No attempt was being made at dis-
cipline or co-operation in action,
until the fighting front was reached.
Even then, no orders seemed to be
given or taken in an over-all sense.
Nobody was in command. Other
than the comparatively well dis-
ciplined security men, fighting under
officers and noncoms from the Titov,
it was each man for himself.

And yet, they instinctively co-
operated. Their line was fairly
straight, and the shouts of the
Space Forces trained ship’s officers
for them to spread out so as not
to present a bunched target, were
surprisingly well obeyed.

Even as he and Zorilla passed
the line proper and pressed nearer
to get their short-ranged weapons
into action, Enger realized why
colonists and crew were instinc-
tively fighting so well. In the
knowledge of all, it must have been
clear that this was it, that they

.were in the clutch. That all bets

were down. The Kogs were in
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overwhelming number and the
Earthlings had brought naught but
sporting arms from the home
world. They could never stand the
onslaught.

Half a dozen modern combat
weapons of even the simpler sort,
and the trained Space Forces vet-
erans could have swept the field
clean. But there weren’t half a
dozen modern weapons, nor even
one. The blasters they bore were
meant for animals seldom larger
than mule deer, nor were they even
fast firing. The hunter doesn’t waste
ammo or meat on automatic weap-
ons.

Curro Zorilla sat down sudden-
ly and rested his elbows on his
knees to steady his shotgun. Enger
plopped down beside him, took a
similar position, and held the pistol
double handed. He had never fired
this particular blaster before, but
its workings were obvious. He
aimed indiscriminately at the close
packed enemy and pressed the trig-
ger until the clip was empty.

He had taken two extra clips
from the wounded Barney. Now he
shot the empty clip from the gun’s
butt, let it drop to the ground and
banged one of the fresh ones into
place. Beside him, Zorilla was re-
loading his shotgun.

“Bird shot,” he complained in
agony. “Back on the Titov I've got
one of the best big game blasters
ever made and here I am with a
gun I brought out today with the
local equivalent of duck in mind.”
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The screaming mob of little
brown Kogs was within fifty feet
now, and there was the rushing of
air above them that denoted the
passing of crossbow bolts and the
hissing of what must have been
blowgun darts.

“Let’s get out of here,” Enger
rasped.

They jumped to their feet and
running bent double again, beat for
the rear. Enger felt his jerkin rip as
a bolt missed his flesh by millime-
ters. Fifty feet back, and they
plopped to the ground once more.
For the moment they held their fire,
both to catch their breaths and to
allow the Kogs to get within closer
range.

Zorilla, without looking at him,
rumbled, “Look, Castriota, it’s
doubtful either of us will get out of
this. I just wanted to say, I sized
you up wrong on the Titov. I
thought you were some criminal
stute pulling a romp, which includ-
ed knocking off the real Roger
Bock. At any rate, I'm sorry I
roughed you up those two times.”

It was hardly a time to start a
mutual admiration society, but En-
ger growled. “I got the wrong idea
about you, too, Curro. Sorry.”

As they ran, Enger noted that
still more colonists were pouring
out of Tent City now. Those who
didn’t have firearms were forming
a line not fifty feet before the first
tents. They bore farm implements,
axes, pieces of pipe, clubs and other
improvised weapons. Their line
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wouldn’t have held five minutes be-
fore the numbers and weapons of
the Kogs, but they were there.
Forward, too, were running a
dozen figures bearing stretchers and
supervised by the nurses of the Tent
City hospital. Frank Kelly had evi-
dently set up a field hospital near
the edge of town and was working
on some of the wounded there,
while dispatching more serious
cases back to the hospital proper,
where, evidently, Doctors James
and Miltiades were holding sway.
In the distance, Enger could see
Captain Gluck and members of the
Titov’s steward department, com-
ing up. Gluck, at least, bore a rifle.
Steadying his weapon with both
hands again, he emptied it into the
onrushing ranks of the Kogs,
jumped to his feet once more and
ran for the rear, even as he banged
a new clip, his last, into the blaster.
As he ran, he nearly stumbled
over the fallen body of little Lefty,
bartender at the First Chance.
There were three bolts in his back
in a neat pattern. Beside him was a
revolver of the type long ago called
a bureau drawer special—an ineffi-
cient, inaccurate, small calibered
weapon meant for home use.
There was no time for such
thoughts but it came to Enger Cas-
triota that there must have been a
good many more firearms in Tent
City than Captain Gluck had ever
dreamed. Probably the majority of
the passengers of the Titov had
smuggled aboard such a weapon as
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Lefty had carried. A bullet-propell-
ing gun never expected to be used
in serious combat, but the type of
weapon to be found in a hundred
thousand collections the Earth over.

But though hundreds of colonists
might romantically have come to
their new world, so armed, Enger
Castriota doubted that many of
them had thought to bring an ade-
quate supply of the shells the guns
depended upon. Probably the ma-
jority had no more than the gun
would hold in one loading, six shots,
or at most ten if it were an auto-
matic.

They were less than a quarter of
a mile from Tent City now, and
though the advance of the Kogs
had slowed down under the high
rate of casualties they had taken
from the firearms of the humans,
still more of their hundred-groups
were streaming from the forest. At
the lowest estimate, Enger ago-
nized, there must already be five
thousand of them, and more com-
ing.

He attempted to save some of his
last rounds, for once his blaster was
empty, he was weaponless. He kept
his eyes open for a fallen compa-
triot who had dropped a firearm
that might still be loaded, but he
was not alone in this. Fully a quar-
ter of his fellow colonists, their
ammo expended, were streaming
back in the direction of Tent City,
anguish on their faces but helpless
without usable weapons.
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Zorilla had disappeared some-
where along the line. Perhaps he
had been killed, Enger didn’t know
and had no time to care. The battle
was going on along a line possibly
half a mile in length, and he had no
way of following developments,
other than in his immediate sector,
and little time for even that.

A score of colonists and crew-
men he had known by name he had
seen fall. Nor could any, once
down, be expected to survive, since
the Kogs immediately beheaded any
wounded they overran.

Samuelson, the belligerent crew-
man who had refused to join Ten
Eyck’s police force, had died a
hero. Unequipped with a firearm,
he had made his own countercharge
into the ranks of the dancing,
screaming Kogs, armed with an ax.
Little taller than the diminutive
enemy, he had beaten his way into
their pack and to its center, chop-
ping and hacking in a red rage until
finally he had made it to the un-
armed, wide-eyed Kog who bore
aloft the swastika emblem this
group of one hundred centered
about. With a yell of rage, he
chopped, once, twice, and the bear-
er went down, bearing his symbol
with him.

A screaming which tapered off
into a groan emanated from the
throats of the rest and they leaped
to the attack, ignoring now the ax
from which a moment ago they had
flinched. Samuelson was borne
down in the rush, never to rise
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again. However, he had accom-
plished more than he might have
with a blaster, for the group had
evidently been demoralized. Wheth-
er through the single-man attack or
the fall of their swastika couldn’t be
known, but they dropped behind in
the fray.

It came to Enger Castriota, even
as he ran in one of his periodic re-
treats, that he still carried in his
jerkin pocket the charges he had
taken from Barney’s weapon the
other night when he had disarmed
the man. The only clip he had left
was in the gun. He spun, emptied
the weapon into the nearest mob of
Kogs, and turned again and ran,
fishing the charges from his pocket,
dumping the clip from the blaster
and reloading it.

He couldn’t do it while running,
without risking dropping some of
the precious charges. He came to a
halt and deliberately fed them, one
by one, into the clip.

Looking up, he realized that he
was almost to the outskirts of Tent
City. Frank Kelly’s improvised field
hospital was being picked up and
taken to the rear. The Kogs would
overrun it in minutes.

He looked back over the way
they had come. At least a hundred
colonists wallowed on the ground,
or were still. The fire of those re-
maining had fallen off in volume
considerably, partially due, without
doubt, to the casualties taken but
also to the fact that ammo was be-
coming scarce. Few there were who
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could be in much better supply than
Enger, and he now had but half a
dozen shots remaining.

And still the Kogs came on,
screaming their hate, in their half
dance, half run. At least, no more
seemed to be emerging from the
trees from which they had first
erupted, but no more were needed.

Enger Castriota darted his eyes
left and right. The colonist line was
crumbling. In minutes, the enemy
would be among the tents. He had
no way of knowing whether or not
the noncombatants there had fled
out the other side of the improvised
town. That is, such noncombatants
as there might be. From all Enger
could see, the whole community
had come forth to offer defense,
save only children not yet in their
teens.

Above the roar of the conflict he
could now hear Ben Ten Eyck’s
rasping voice. “Fall back on the
ship! Fall back on the Titov! Secu-
rity police and those with guns hold
the line. Everyone else fall back!
Abandon the settlement!”

Ai! Fall back on the Titov. There
was no place else to go. But what
did the Titov offer? There would be
insufficient food and water aboard
for more than a day or two, and in-
sufficient fuel to burn off. Insuffi-
cient medical supplies for the
wounded, since the medical sup-
plies and equipment would largely
be left in the abandoned commu-
nity, with almost every other need
the colony had.
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In surprise, Enger noted the cap-
tain next to him, glaring, as always,
his indignation. But ‘at least, now,
not at a fellow Earthling. At his
feet sprawled Chief Steward Peter
Zogbaum, a blowgun dart in his
throat, two bolts in his chest. He
had borne nothing more than a
meat cleaver in way of a weapon.

The captain, evidently with no
intention of retreating farther, no
matter what Ten Eyck’s shouted
orders, was firing calmly into the
ranks of the prancing, charging na-
tives, each shot of the old-fashioned,
telescopic sighted high velocity
sporting rifle bringing down at least
two of the creatures.

Enger Castriota snapped sudden-
ly, “Are you particularly good with
that gun?”

The captain paused not at all in
his shooting. He growled, “I don’t
have to be, with them packed solid
like that.”

Enger licked combat-dry lips.
“Give it to me!” he snapped.

The captain was surprised enough
to stop shooting and stare. “Have
you gone drivel-happy?”

He didn’t have time to argue.
Enger brought up his blaster and
leveled it at the other’s belly. “Give
it to me, or I'll take it. You can
have this one.”

The captain’s gray eyes bugged.
He looked down at the heavy hand
blaster which threatened him. His
eyes darted around for assistance
against this madman, but there was
no assistance.
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Enger reached out and grabbed
the rifle suddenly, so suddenly that
the other couldn’t retain it. He
tossed the blaster to Gluck and
whirled, throwing the rifle’s bolt
and applying his right eye to the
telescope.

The captain stood blankly, Bar-
ney’s blaster in his hand. For the
moment, he looked as though he
were going to use it on his seeming-
ly mad fellow Earthman.

Enger sought desperately and fi-
nally located his target. Possibly
two hundred yards to the right, the
group of natives surrounding the
platform which held the phallic
symbol, were pressing toward Tent
City, now within easy crossbow
range.

The crosshairs found their objec-
tive. He gently squeezed the trigger,
shifted quickly and squeezed again.

The platform, unsupported on
two sides, toppled slowly and the
six-foot high symbol it carried
crashed to the ground.

XI

The meeting which was held later
in the lounge of officers’ country on
the Titov was attended not only by
Company board members including
the ship’s officers, but by the full
committee of the Tent City colo-
nists as well. For some reason un-
known to him, Enger Castriota had
been invited to sit in, possibly, he
thought due to his office as town
police officer.
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The lounge was never meant for
this number of persons, and some
had to stand. There were chairs for
the captain and his men and for the
board members, though Cathy, as
usual these days, preferred to take
her position with the colonists.

The captain, ignoring Pater Wil-
liam for once, had opened the
meeting with uncharacteristic unc-
tion and a suggestion that a vote of
thanks be given Citizen Enger Cas-
triota for his action which caused
the collapse of the Kog attack. The
applause was sustained. Even Leslie
Darleen, his face for once free of
cynicism, joined in, the matter of
the slapped face evidently forgot-
ten. The look on Cathy’s face would
have been enough, however, so far
as a flushing Enger was concerned.

The skipper looked at him quizzi-
cally. “I still haven’t figured it out.
How did you know what to do?”

Enger shrugged. He suspected
that before this meeting was over
fur was going to fly, and the present
atmosphere be one with the snows
of yesteryear.

He said, “It became obvious that
they were fighting in clans, each
clan carrying its . . . I suppose
totem is as good a word as any.
But they were also united, fighting
under the superior totem of the
whole tribe, that object being car-
ried on the platform. It was obvi-
ously their holiest of holies. When
Samuelson rushed one of the groups
with his ax and brought down its
swastika emblem that clan was de-
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moralized and dropped out of the
fight. I should have realized then,
but wasn’t thinking in the heat of
the fight. Later, when I saw the
captain, here, with his telescopic
sighted rifle, it suddenly came to
me. I”—Enger cleared his throat—
“exchanged guns with him and
brought their supreme totem crash-
ing down, by shooting two of its
bearers. It proved even more effec-
tive than I had hoped.”

A deep, sighing breath went
through the group.

Ben Ten Eyck, a bandage cover-
ing one side of his face, said wor-
riedly, “It doesn’t mean they won’t
be back and half the weapons we’ve
got are out of ammo.”

Curro Zorilla rumbled, “We can
issue more from the ship’s stores.”
He had an arm in a bloody sling.

Ten Eyck was shaking his head.
“That’s not what I meant. Half the
guns are of old, odd models, and of
odd calibers. Most of the hand
weapons and even sporting arms in
Tent City were antiques brought by
individual colonists. We still have
ammo for my men who carry stand-
ard blasters, but there’s hardly a
round left for those off-beat deals.”

The captain rapped, strangely
optimistic in view of what had just
been revealed, “This brings us to
the crux. As you know, we captured
three of the Kogs, two wounded, but
one who had merely been stunned.”

“I say slit their throats,” Ted
Shackleton of the colonist commit-
tee growled.
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“My son,” Pater William said
chidingly. “They are the Great
Power’s children, even as you and 1.
And, I must say, even humanoid in
appearance.”

“Humanoid is correct,” the cap-
tain said. “So much so, that Dr.
Francis Kelly informs me that it is
his belief that the Kogs would be
susceptible to various Earth dis-
eases.”

A silence fell.

The captain said, “There is an-
other element that fits into the situa-
tion. Perhaps you have noticed that
since the first discovery of the Kogs
by Richard Fodor, our two larger
floaters have spent practically all of
their time out scouting.”

Enger had noticed that. The
larger and faster one, in particular,
had been gone for days at a time.

Captain Gluck had gained the
undivided attention he was obvious-
ly working for. He said now, “Their
discovery is that the Kogs have evi-
dently evolved only on this conti-
nent—or, rather, island, since it is
hardly large enough to deserve the
former name.”

There was immediately an unbe-
lieving buzz of excitement from all
except the ship’s officers who were
evidently privy to the captain’s in-
formation.

“Impossible!” Leslie Darleen
ejaculated. Of all present, he alone
had evidently missed the day’s ac-
tion, or so at least his state of fop-
pish dress would indicate.

The captain turned on him. “But
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true. The scouting has been most
thorough. None of the other conti-
nents or major islands of New Ari-
zona support Kogs.”

“It's not as unbelievable as all
that,” Hugo Miltiades put in
thoughtfully. “Evolution can go
along one path here, along another
there. Remember such animals as
the kangaroo, on Australia? It
evolved nowhere else. Australia had
been cut off from other bodies of
land so long that evolution took its
own paths there.” ;

The captain nodded. “Possibly
there has been less shifting of the
continents on New Arizona than on
our own world, and this island has
been cut off from contact with the
rest of the planet long enough for
the Kogs to have evolved from
lower life forms. And they haven’t
got far enough to build boats capa-
ble of taking them to the next land
body.”

“Which is one way of explaining
it,” Enger said under his breath.
Cathy, who was standing next to
him, frowned her puzzlement, but
he said nothing further.

The captain slapped his hand
lightly on the table, as though sig-
nifying that enough had been said
on those aspects. His bleak eye
went around the group.

“We now come to the point. Dr.
Kelly believes that, with a very
small amount of laboratory work,
he would be able to inoculate our
three prisoners with such Earth
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type diseases as measles and small
pox.”

Leslie Darleen murmured, “His-
tory repeats itself. The explorers,
missionaries and pioneers bringing
the blessings of civilization to the
natives.”

Ten Eyck rasped nastily, “The
parallel isn’t exactly correct, Citi-
zen. It’s life and death. It’s either
all of us, or all of them.”

Enger looked at him thought-
fully, but held his peace.

The captain, irritated by the in-
terruptions, went on. “There has
been some mention of the fact that
the Kogs were intelligent, though
my interpretation is that they hard-
ly can claim this classification, be-
ing little, if any, more advanced
than anthropoid apes back on
Earth.”

Leslie Darleen’s eyebrows went
up and Enger Castriota’s face went
flat.

“However,” Gluck said sourly,
“perhaps an enemy of the Company
might make an issue of this back on
Earth and even gain a hearing, es-
pecially among those powerful ele-
ments who would prefer New Ari-
zona became an Earth colony,
rather than continue as the private
possession of the Company.”

Dr. Miltiades said, “If the Kogs
are intelligent, Captain, then the
New Arizona Company folds up.”

The captain nodded. “Yes, and
possibly all of us will be shipped
back to Earth while Earth authori-
ties open communication with the
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Kogs; these subhuman animals
who, without provocation, have at-
tacked and butchered at least a
couple of hundred of our bravest
colonists.”

“So you suggest—7?"

“Compromise between Company
and colonists which none, except we
here, will know about, and for
which we will all be equally respon-
sible. If Dr. Kelly will prepare his
germ warfare weapons, the board
will tear up the second contracts
signed by each colonist. This will
allow each to share in the Company
profits since they own one share in
New Arizona through Citizen Berg-
man. We have begun repairs on one
of the lifecraft. When they are com-
pleted we will send it to the nearest
Space Forces base where contact
will be re-established with Earth
and some basic concessions sold.
By that time, there will be no Kogs
left, since they will have been some-
what mysteriously wiped out by dis-
ease. The question of their intelli-
gence will never arise, since it will
be beside the point.”

Cathy said, “Actually, all you’re
promising us is what is already ours,
one seat on the board and its prof-
its.”

The captain’s eyes was flinty. “I
am also showing you a manner in
which our lives will be saved and
we will not have to leave this planet
penniless.”

Pater William said thoughtfully,
“After all, they are nothing more
than animals.”
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Zorilla rumbled, “If word got out
that we had deliberately spread dis-
ease amongst the Kogs, our names
would be mud.”

Ben Ten Eyck broke in, raising
his voice momentarily, but then let-
ting it sink back to normal. “The
word wouldn’t get out. Nobody but
we here would know about it.” He
seemed quickly to come to anger.
“What are we arguing about? It’s
our lives against theirs!”

“And besides,” Enger Castriota
put in coldly, “there’s a sizable
profit involved. That is, if we finish
them all off. And no profit at all, if
we don’t.”

Jeff Ferguson said gruffly,
“What’s the alternative, Sheriff?”

“There is no alternative! We’ve
got to wipe them out,” Ten Eyck
all but shouted.

Enger looked at him curiously.
“I can think of two alternatives to
this germ warfare, right off the bat.
We can retreat back into the ship,
reloading our supplies, until Jeff
here, and the other engineers and
mechanics can turn out some more
effective weapons. We have the
know-how; in a week or so we’d be
able to defend ourselves adequately
and emerge again. But there’s a bet-
ter alternative. The captain says
there are no Kogs over on the
mainland. Fine, we can move our-
selves over with our floaters.”

Ferguson grumbled, “We could-
n’t move our heavier equipment by
nardy floater, laddy. They’re not
large enough.”
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Zorilla said thoughtfully, “Per-
haps we could build barges and
boats large enough to transport ev-
erything across.”

“That would take too long,” the
captain rasped. “There’s only one
answer, finish these animals off,
once and for all. Then New Ari-
zona’s ours!”

Enger Castriota came to his feet
and swept the whole group with one
glance.

“The captain continues to miss
one vital point. And that is that ani-
mals don’t mine metals and they
don’t work bronze and manufac-
ture crossbows. Nor do they have a
spoken language—nor a religion.”

He had left before the others. His
words had brought forth such a
storm of argument that he could see
little reason to participate until tem-
pers had died down and everyone
involved had had time to think
things over. Not that he could see an
end to argument, anyway.

Even Cathy had seemed con-
fused. But why did he think in
terms of even Cathy? The captain’s
scheme gave her an answer to prob-
lems she hadn'’t earlier been able to
solve. Her colonists would become
enriched, even with but one share
of the New Arizona company to
split among themselves.

He had walked from the Titov
back to Tent City and the combina-
tion living quarters and jail he shared
with the Brunner brothers. He had
entered, half expecting to greet his
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two assistants before remembering
that Jimmy had gone down under
the machetes of the Kogs and that
Ed was in the overflowing hospital
with an amputated leg. The darts of
the Kog blowguns were highly poi-
soned.

For at least an hour, he stretched
out on the army cot which was his
bed and stared up at the tent’s ceil-
ing. Matters were coming fast to a
head. Ten Eyck had been right. The
Kogs would come again. There was
something in them that was propel-
ling them into action beyond ordi-
nary reason.

But, of course, they might not
attack immediately. They had taken
heavy losses, been sent reeling back,
their supreme totem destroyed.

How long did it take smallpox—
or measles—to go through a race of
people who hadn’t been exposed to
it? He knew little about the subject,
but he seemed to recall that it could
be a very short time. There were
other contagious diseases too, chol-
era, plague. But possibly Doc Kelly
was in no position to develop a
strain of these.

He wondered, vaguely, now that
he was here, why he hadn’t brought
up his main point of argument
against Gluck and those who sup-
ported him. He shrugged. He had no
proof.

There was a cough at the tent
entry.

Enger swung his feet around and
came erect. “Come in.”

It was Pater William, anxious of
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moon face. He patted his tummy
through his brown monk’s robes. “I
am sent as a messenger, my son.”

“Oh?” Enger looked at him.
“Well, sit down, Pater William. A
messenger from whom?”’

The Temple monk looked about
this room of the tent, spotting noth-
ing in the way of seating arrange-
ment save the bed and two folding
chairs. He sighed and chose the bed.
Enger seated himself across from
the other.

The Temple monk pursed his lips
and said, “The first of two messen-
gers, perhaps I should say. If I fail
in my mission, I understand that
Ben Ten Eyck and a squad of his
men will come next.”

Enger chuckled sourly. “Threats
don’t go with your calling, do they
Pater William?”

The other cleared his throat,
looked chidingly at his host. “My
son, Captain Gluck has been recon-
sidering a hasty decision he made
the other day. He has come to the
belief that he acted precipitately.
Now, particularly after your gal-
lant action of this afternoon, he
wishes to make amends.”

Enger looked at him blankly.

Pater William nodded. “He real-
izes now that you are, in truth,
Roger Bock, a member of the board
of the Company and consequently
a one-tenth owner.”

Enger Castriota gaped.

The Temple monk patted his
tummy, with both hands this time,
but said nothing for the moment.
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Finally Enger managed, “This is
fascinating. But suppose I do return
to my former quarters on the Titov
and resume my . . . uh, duties as
a board member. What happens,
eventually, if someone else claim-
ing to be Roger Bock turns up and
wants the seat?”

Pater William nodded and con-
tinued the pretense. “The captain
wishes to make it clear to you that
whatever steps might be taken in
the future to attack your rightful
position on the board, it is guaran-
teed that you will have a seat. In
fact”—the Temple monk beamed
here—*"it was put to a vote and the
majority of the board so voted.”

Enger Castriota said, without
warmth, “You mean the board has
voted me a full seat in the Com-
pany whether or not I am really
Roger Bock?”

“Well, that would be one way of
putting it.”

“By unanimous vote?”

“Well, not exactly. First Engineer
Jefferson Ferguson and Citizen Zo-
rilla seemed disinclined. The rest of
us, of course, overruled them.”

“I see,” Enger said.

They remained silent for a time
while he thought about it. This de-
velopment was completely unex-
pected.

He looked up and said, “You
mentioned being the first of two
messengers. What . . . uh, mes-
sage will Ben Ten Eyck be carry-
ing?”
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“If my mission fails, he is to take
you into custody and return with
you to the Titov so that you will be
unable to spread malicious rumors
through the colony.”

“I see. And even . . . Citizeness
Bergman and the colonist commit-
tee agreed to all this?”

“I do not known how Catherine
herself voted, my son. The commit-

tee withdrew to a separate room, :

came to agreement within itself and
when it returned, Catherine so
voted.”

Enger Castriota grunted bitterly
and came to his feet. “How soon
does he turn up? Bén, I mean.”

“Why, he and his men are but a
few yards down the street, ah . . .
Roger, my son.” His voice as al-
ways was kindly. “He will conduct
us back to the Titov whatever your
decision.”

So, they had no intention of hav-
ing him blabbering around.

Enger said, “I see. Pater, I'm go-
ing to have to leave. You stay here
for the time.”

The Temple monk frowned wor-
riedly. “But, my son, Ben Ten Eyck
and his men are right outside. If
they see you emerge, it will be as-
sumed that you are going to . . .
well—”

“Spread malicious rumors?”

“Well . . . perhaps—"

“Fine. Then what I'll do is go
under the back flap here, and he
won’t see me, will he?” Enger Cas-
triota picked up his baton.

“But, my son, ah, Roger. I—”
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It was at that moment that some-
thing clicked in the mind of Enger
Castriota. He said, very slowly, “It
occurs to me, Pater William that
that is the only name by which I've
ever called you. What is your last
name?”

“Well, as you know . . . Roger,
the Temple monk gives up his pat-
ronymic name at the same time he
swears the celibate’s oath.”
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“But it was—"

“Peshkopi. A very old Albanian
name, so I understand.”

Enger Castriota looked at the
other for a long moment.

He said finally, wearily, “My own
last name is Albanian. You have
never heard it before?”

“Bock?”

“Castriota.”

The Temple monk shook his
head, his plump jowls quivering.
“No, I don’t believe so. I have never
been to the old country.”

Enger stared at him for a mo-
ment longer, then shook his own
head as though impatiently. He
reached down under the cot and
brought forth one of Rog Bock’s
bags. Squatting on the floor, he
opened it, shuffled through it for
what he wanted.

He came erect again, said curtly,
“I'll see you,” and headed for the
rear flap of the tent.

His goal was a more than aver-
agely large tent located not far
from the Administration Building.
There was a light burning, which
was a relief.

He pushed through the entry
without notice and found Jeff Fer-
guson working over a tool-strewn
bench.

Enger said, “I thought you’d be
back on the Titov. Still arguing.”

Jeff Ferguson hardly looked up.
“Lot of jetsam and curd being
thrown back and forth there,” he
groused. He was soldering some-
thing.
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Enger nodded at the gadget the
other was working on. “What’re
you making, some sort of death ray
to do in the Kogs?”

Ferguson  grumbled sourly,
“Something like that. I haven’t got
a blaster.”

“Is it going to work?”

“No,” the other grunted. “What
do you think I am, a mad scien-
tist?”

Enger said, “Listen. I’'m rapidly
coming to the conclusion that
you’re probably one of the only two
or three people that feel the same
way I do about this colony. Do you
want to do something about it?”

“Do what?” the other grumbled
suspiciously.

Enger told him. It took a full ten
minutes, including the other’s argu-
ments that had to be rebutted.

Jeff made an ugly face. “We
couldn’t pull it off. I haven’t even
got a gun.”

“I’ll take care of that. Can you
get the miniature transmitter?”

“Already got it. Zorilla wanted a
few the other day. He had the idea
of trapping a couple nardy animals,
putting a bug on each of them and
then being able to trace down
where they go, where they water,
by training them with a direction
finder. Me and Sparks did them

up.”
“All right. Where are they keep-
ing the Kogs?”
“In the Administration Building.”
“Meet me there in half an hour,

Jeft.”
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Enger Castriota left the engi-
neer’s tent and made his way with
care to the larger of the gambling
tents. He assumed that Ten Eyck
was already looking for him, and
didn’t want to be bothered with
pursuit at this stage.

This was crucial now. If the town
had given up gambling and drink-
ing tonight, following the all-out
combat which had taken place in
the afternoon, he was stymied.

But they hadn’t. In fact, there
seemed an added stimulation in the
air, a heady something that affected
all, as he pushed his way into the
improvised gambling hall. He went
directly to the craps table.

The croupier, a bandage on his
head, looked up. “Hi, Sheriff,
mighty fancy shooting there this
afternoon.” In general, his appear-
ance was well received, most didn’t
know quite what he had done, but
somehow the sheriff had saved the
day.

He picked up the dice. “This is
my lucky night,” he announced. He
tossed the blaster he had fought
with against the Kogs to the table.
“I don’t want to exchange this for
chips. I want somebody to fade me
with another gun.”

The croupier scowled. There
would be no percentage for the
house in that. He shrugged. The
sheriff was the sheriff, and tonight
the hero of Tent City.

Somebody said lowly, “That’s
Barney’s blaster.”

Enger Castriota turned an icy eye
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on the speaker. It was one of the
two outbackers who had helped the
wounded Barney back to safety.
Enger said with a killer’s cold, “It’s
my blaster and I'll smash the man
who says otherwise.”

Somebody else said, “I don’t
care whose it is. It's worth its
weight in gold ten times. Here.” He
unstrapped his own holstered side-
arm and tossed it to the table.

All eyes went to the two weap-
ons, most of them agleam. There
were few weapons remaining in
Tent City complete with ammo to
fit them as Ben Ten Eyck had
pointed out earlier.

While attention was diverted,
Enger Castriota had switched the
house dice for those he had
brought from Roger Bock’s suit-
case. He had noted idly several
days earlier that they were similar
in color and of gambling house
standard.

He shook them briefly, bounced
them against the table side.

Seven.

He said, “Both handguns against
arifle.”

“I’ll take that.” A blaster rifle
was shoved onto the table.

This time he flicked his hand
slightly, in the manner he had prac-
ticed on the Titov when he had
first found the dice, seemingly so
long ago. It came up a nine. He
continued to roll in the manner
which he knew made it impossible
to crap out. Another nine eventu-
ally showed up.
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“Let the rifle ride,” he snapped,
picking up the two hand weapons.

Eventually the bet was covered.
He rolled.

Seven.

He belted on the two hand
weapons, picked up the two rifles.

The croupier said coldly, “Let
me see those dice . . . Sheriff.”

The handgun he had won was
an old-fashioned revolver. Enger
Castriota, looking into the stick-
man’s eyes, flicked the chamber
out as though to check to see if the
gun was loaded. It was, as all were
aware. His eyes were infinitely icy,
black death behind them.

“I don’t like your implication,
you cloddy.”

The houseman’s eyes flicked
right and left. There were two
muscular house guards supposedly
at call. They made no movement.

Enger grunted and dropped the
dice into his pocket. He turned and
without another word, left the tent,
not hurrying.

Once outside he increased his
pace, and there were blisters of
cold sweat on his forehead. He had
to move fast now. The croupier
would be talking. In his business,
he had undoubtedly seen similar
dice more than once. Probably on-
ly the shock of seeing them manip-
ulated in the popular hand of Enger
Castriota had kept him from speak-
ing up earlier.

He cut through some back ways,
on the off chance that already
there might be pursuit, or that Ten
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Eyck was searching the town for
him. He made it to the side of the
jittering Jeff Ferguson almost ex-
actly on the half hour he had speci-
fied.

The engineer demanded anx-
iously. “Where’ve you been?” And
then, “Zen! Where’d you pick up
that nardy arsenal?”

“I'll tell you later. You've got
the mini-transmitter?”

“Sure. I said I'd have it, didn’t
122

Always belligerent. Well, they
were probably going to need some
belligerence. “Come on,” Enger
said. “Let’s get the Kog.”

That part of it was easy. They
simply entered the Administration.
Building, armed as they were to
the teeth, and Enger said to one of
the four guards, placed over the
three little brown men. “We're to
take the one that isn’t wounded.”

The guard shrugged. ‘“Sure,
Sheriff. But keep your eye on him.
These little monkeys are tricky and
that’s no jetsam.”

Up close to the brown man who
was ushered forth, it was ever more
obvious to Enger Castriota that to
brand the other an animal was
ludicrous. In fact, there was a defi-
nite handsomeness to the Kog.

The Kog’s hands were tied be-
hind him with rope. The guards
checked the knots, while Enger
and Jeff agonized. However, they
couldn’t show impatience without
possibly causing suspicion. What
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was there to be in a hurry about?

They left the Administration
Building and headed directly for the
landing field.

“You’re sure,” Enger said, “you
can pilot the four-seater?”

“I can pilot ’em all, laddy,” Jeff
said indignantly. “They’re fool
proof. Anybody can pilot a nardy
floater.”
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“All right, all right,” Enger said.
“Let’s hurry. If Ben Ten Eyck
spots us, we’re in the soup.”

Which was exactly when the
shout came from behind them.

“Hurry him along!” Enger
snapped. “I'll cover. Get to the
floater.”

Jeff disappeared into the dark,
pushing the little brown man ahead
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of him and swearing bitterly as he
went.

Enger pulled his blaster, aimed
it in the direction of the shout, but
slightly up into the air, and fired
three quick blasts. He leaped as far
to his right as he could, and then
shuffled three or four more quick
sidesteps.

And only in time. A volley of
fire from at least four weapons an-
swered him, blasting the area from
which his flash had come only split
seconds before.

He turned and ran in the direc-
tion in which Jeff had disappeared
with their prisoner. Fifty feet far-
ther on, he turned and, slipping the
rifle from its sling over his shoulder,
let loose four or five shots as quick
as he could pull the trigger. He
dropped to the ground and rolled
desperately, avoiding the return
fire.

They were still coming, but not
so anxiously.

He came to his feet again and
dashed at top speed for the landing
field. At least, his pursuers would
have no idea as to his destination.
Not quite yet, at least.

They must have caught on
quickly, though, when the roar of
the engines warming up blasted the
night air. There was a shouting and
a pounding of feet.

Enger Castriota grinned wolf-
ishly, and sprinted for the floater.

Jeff had the door open for him.
He scrambled in, but didn’t close
it. Instead, he leaned out and fired
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his handgun until it was empty,
still slightly up into the air, but the
foe wouldn’t know that.

The craft jumped forward, up-
ward, hesitated a moment, as a
horse hesitates and rears to its
back feet before taking off in a
mad gallop. Then it shot forward
into the night, disappearing from
the sight of those who followed
shaking fists and guns meaningless-
ly.
“Ten Eyck,” Enger growled.
“He’s already on the trail and will-
ing to shoot.”

“Wouldn’t blame him,” Fer-
guson grumbled. “How’s our nardy
prisoner?”

Enger Castriota was sitting in
one of the two front seats, beside
his companion. The Kog was in
the rear. He turned to check the
little brown man, and just in time.
The other was coming toward
them, his wiry hands like claws.

“Zen!” he complained, as he
slugged the other with the side of
his right hand. “That guard was
right. They’re tricky.”

“Where do you want to put him
down?”

“I’d say head over in the direc-
tion of the clearing where the Kogs
first jumped Fodor. Halfway there,
we’ll drop him some place. We have
no guarantee, but it should be
nearer than if we ditched him here
and. time’s going to be precious. I
was hoping we’d have time to
sabotage the other machines.”

Jeff grunted gruffly. “We hardly
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had time to burn off in this one.
We'’re lucky we aren’t all three
crisp.”

“You had time to plant that
mini-transmitter on him?”’

#No:2

“Better do it now, while he’s
out.”

“Take the sticks, laddy.”

“I don’t know how to fly these
things.”

“It flies itself, don’t be a nardy
funker.”

Enger Castriota sighed and took
the floater’s controls gingerly.

In about half an hour they lo-
cated a clearing below them and
dropped to it.

Enger hopped out and motioned
to the Kog, whose hands were tied
again. The little brown fellow had
obviously been frightened by their
noisy progress through the air, but
not terrified. He climbed clumsily
from the floater and stared defiantly
at the white man who hulked above
him.

Enger wished there was some
way to communicate but there
obviously wasn’t. Some gesture of
friendship might have paid divi-
dends later. He shook his head,
turned the Kog around and undid
his bonds.

He gestured toward the trees.

The other stared at him in sur-
prise. He had evidently expected
to be killed. He turned quickly and
trotted away, disappearing without
looking back. His route had been
north and east.
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“What do we do now?” Jeff
grumbled.

“Nothing, I guess. Not for a
while. At night in these woods I
doubt if he makes three miles an
hour. Can you pick him up on
your zeroer?”

“Nardy well right. I put two bugs
on him, just in case.”

A dark shape swooshed over
them, not fifty feet above, and fire
blasted from its belly.

“Let’s get out of here!” Ferguson
yelped. “It’s that curd, Ten Eyck.”

XII

Their attacker had overshot the
small clearing in which Enger and
Jeff had set down to release the
prisoner. Overshot it, but from the
drumming sound it was coming
around again for a second pass.

Their engines had never been
turned off. The engineer slapped
controls and they bounded skyward
again. Enger fumbled around the
control board, turning off even the
dimmer lights.

“That one’s faster than we are,”
Jeff complained gruffly.

“But in the night . . .
demanded.

He could see the other scowling
puzzlement, even as he worked con-
tinually, reaching for altitude, dodg-
ing the efforts of the other floater
to get into position to fire on them
again.

“Zen, yes! How could they have
nardy well found us at all?”’

7’ Enger
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“It wasn’t minutes after we land-
ed before they came sliding up!”

Jeff Ferguson ran a disgusted
hand over his mouth. “What a
nardy cloddy I am! I installed the
nardy thing myself. Here, take the
controls.”

“I told you I can’t fly—"

“Shut up, laddy, it’s all yours.”

The engineer sank down onto the
floor and fiddled beneath the con-
trol board.

“What kind of jetsam goes on
here?” Enger demanded. “Take
these controls! That other pilot can
fly circles around me.”

“Here it is,” Jeff grumbled in dis-
gust, ignoring him. He came forth
with a small gismo which trailed a
couple of wires. He tossed it out
his window and it fell to the forest
beneath. Almost immediately, En-
ger spotted the dark shape of the
other craft go whooshing down in a
fast dive.

Jeff grunted. “While we were get-
ting ready to follow our Kog with a
zeroer, Ten Eyck and his boys were
already following us with one. Each
of these hovercraft had a mini-trans-
mitter in it so if there was a crack-
up the other could find it.”

Enger shook his head in relief.
“We ought to be able to duck them
in the dark then, eh? As soon as
you’ve done that, let’s set down
again and get a fix on our friend.”

Jeff grunted. “You know, there’s
one possible hole in your basic idea,
laddy.”

“How do you mean?”
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Jeff Ferguson flew quietly, with-
out looking at the man next to him.
“The boys who scouted out the
nardy island this past week in these
floaters spotted Kogs dozens of
times. But they were all in small
groups. Sometimes nardy hunting
parties, sometimes fishermen out in
kind of dugout canoes, sometimes
little settlements of houses up on
nardy stilts and made out of a kind
of bamboo. But there wasn’t any
town.”

Enger wet dry lips. “That fits in
with the way they fought. They
live in clans, a few hundred of them
together, at most, including women
and children.”

“Yeah. What I mean is, there
isn’t going to be any main city our
boy is heading for.” Jeff began
peering below to make out a clear-
ing suitable for landing. “He’ll just
be heading on home. So what good
will that do us, laddy? He’ll lead
us to some nardy bamboo hut.”

“That’s the gamble,” Enger ad-
mitted worriedly. “But I saw some-
thing in the fight yesterday that no-
body else seemed to notice. I think
they’ve got a central, well, head-
quarters, temple, shrine, call it what
you will. And I’'m hoping our Kog
will head for it to report.”

Jeff grunted skepticism, and his
eye took in the zeroer-finder needle.
“He’s heading that way. I'll set
down somewhere and maybe we
can take a nardy nap while he gets
some mileage performed. We've
shook old Ten Eyck.”
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The chase continued through the
night. Periodically, they would lift,
advance a few miles, set down
again. They didn’t want to get too
close to him, for fear he would
realize they were following and, not
wishing to lead them to his destina-
tion, take off in another direction.

He made better time than Enger
Castriota had expected. Evidently,
running along forest trails at night
had no fears and few obstacles to a
Kog.

Once, at a distance, they made
out Ben Ten Eyck’s floater obvi-
ously still searching for them, al-
though the micro-transmitter they
had carried before was no longer
aboard. They settled into a tiny
clearing, to hide. Ten Eyck’s
chances of locating ti:em again
were infinitesimal.

With dawn they dropped farther
behind their quarry, and remained
closer to the tree tops, not only to
remain hidden from the fleciag
Kog, but to lower, still further, the
chances that Ten Eyck might in a
one chance in a thousand piece of
luck spot them. If he did, in day-
light, they’d have their work cut
out escaping.

It was toward noon that Jeff
brought Enger out of his doze by
grumbling, “He’s stopped.”

“What?” Enger shook his head
for clarity and stared blearily at
the zeroer’s needle.

“He’s stopped. Probably taken
time off for a sleep. Zen! he must
nardy well need it by now.”

136

Enger, fully awake, was shaking
his head again, in negation now.
“No, if he were going to sleep, he
would have done it during the
night. He figured he was close
enough to wherever he’s been head-
ing to make it without rest. Slow
down, Jeff but keep coming up on
him:%izs

“You’re not afraid he’ll spot us?”

“l don’t care now. But you’d
better take more altitude. A cross-
bow bolt could reach us at this
height.”

Jeff peered down at the forest
beneath them, shaking his head dis-
couragedly. “There’s nothing down
there. And we’re almost up to him,
wherever . . . Hey!”

Enger Castriota’s eyes were as
wide as those of the engineer.

“That’s it,” he breathed.

Jeff finally tore his eyes away
from the ruin below them and
looked at his companion as though
accusingly. “You nardy well knew
it was going to be there.”

Enger grunted. “Remember the
platform those four Kogs were
carrying, with their holiest of holies
on top?”

“The phallic symbol?”

“That’s it. Nobody looked at it
as carefully as they might have. I
suppose there was too much excite-
ment. And then, later, the Kogs
made off with the remains. But
anyway, it wasn’t a phallic symbol.
It was the replica of a spaceship.
And down there’s the original.”

Jeff goggled, letting comprehen-
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sion flood over him. “It’s all but
swallowed up in that nardy jungle.
But . . . Zen, that means—"

Enger’s mouth twisted. “It means
the Kogs aren’t humanoids—they’re
humans. Jeff, get down lower. It
doesn’t look as though there’s a
settlement around. It must be some
sort of . . . well, shrine.”

Jeff grumbled, “I could land
right on top, beside that port. It
looks open. As though it was
sprung open when they crashed.”

“Take it very easy.”

Enger pulled his blaster and
examined it. But Barney’s weapon
was now empty. He grunted, real-
izing that he should have gambled
or traded, there at the games tent,
for some extra ammo. for the
arsenal he and Sparks bore. He
tossed the blaster to the back.

The other weapons he went over
thoroughly, Jeff’'s as well as his
own. They had no way of knowing
what was below.

Jeff said, “There’re rope ladders
down over the nardy side. They
must use that port for an entry.
They climb up the ladders from the
jungle down below and go in there.”

“There’s no point putting it off,”
Enger said. “We’ve got to go back
with some definite proof. Unless
they’ve stripped the interior, and I
doubt that, we should be able to
find a ship’s log, or something.”

They settled gently to the fallen
spaceship, stretched out on its side
for thousands of feet.

Space Pioneer

“It’s an old Kondor,” Jeff grum-
bled. “They’ve been out of com-
mission for a long time.”

“This one’s been here for a long
time,” Enger muttered. “Cover me,
Jeff. 'm going on over to that
port.”

“Cover yourself,” Jeff told him
sourly. “I'm coming, too. I would-
n’t miss this for a bevy of breweries.
Give me those guns back.”

They left the protection of .the
floater and started for the entry to
the battered wreckage of the old
spaceship.

Then, as they stared, four robed
brown men filed from the portal,
as though conducting a ceremony,
chanting something meaningless to
the newcomers. Their robes were
bright orange and their heads had
been shaven clean.

The four, still chanting, and from
time to time bobbing their heads in
unison, formed a straight line.
Then, as though nothing was more
obvious, brought from beneath
their robes four heavy blasters and
pointed them.

“Hey!” Jeff yelled, and started
for his own holstered weapon.

“Hold it!” Enger grated, grasp-
ing the chunky engineer’s arm.
“We’re covered. They’d blow us to
smithereens. Try to look friendly.”

“Look friendly!” Jeff groaned.

The chant had ended. Slowly, as
though still ceremonially, the four
brought up their blasters and aimed
them with care, their fingers tight-
ening.
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This then, was it, Enger ago-
nized. He should have let his com-
panion make his play. At least
there might have been some small
chance.

The four orange-robed figures,
their eyes solemn, chanted in uni-
son, “Bang, bang, bang!” Then
lowered the weapons again and
stared. Stared in disbelief at the two
white men, as though having fully
expected them to disappear.

Enger Castriota closed his eyes
in quick relief.

“Holy nardy Zen?” Jeff blurted.
“They’re empty.”

“And by the looks of them, they-
’ve been empty a century or so,”
Enger said.

Another figure, considerably
older than the first four, had
emerged from the port, blinking in
the light of the noonday sun. He
was as bald as the others, but had
a wisp of white beard at his chin
and stooped in his age. Otherwise he
was almost identical to the others,
save that around his neck hung a
replica of a spaceship, beaten from
what Enger assumed was gold.
Now that he noticed, the four
younger ones had similar symbols,
though smaller and evidently of
bronze.

The old man returned their stare.

Finally he wheezed, “But you
speak the holy language.”

Enger and Jeff gaped at him.

Enger shook his head and said,
“We speak Earth Basic. We're
Earthlings.”
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“But the warriors reported you
were white devils, keeping us from
the Heavenship which at long last
has come, as in prophecy has been
promised us.”

Enger had enough presence of
mind to shake his head negatively.
“We are not devils, but fellow
Earthlings, come to help you, either
to return to Earth, or remain here
on New Arizona and enjoy the
fruits of our technology, our .
uh, magic devices which make life
easier.”

“New Arizona?” the old man
said waveringly. And then, nodding
in understanding. “Ah, but we have
called it New Bali, this world. I do
not know why, the reason is lost in
the past—with so many things.”

The four younger robed men
were staring disbelief at all this.
One of them said, his voice less sure
of the language he used than his
elder, “But . . . then . . . the
crusade. It has all been a great mis-
take.”

Jeff grumbled bitterly. “A mis-
take that killed two or three hun-
dred people, laddy. Not counting
your own folks.”

They were met by an escort a
good ten miles from Tent City. An
escort consisting of the two one-
man floaters. They were followed
in, obviously under cover of blasters
in the small, speedy craft.

The scouts must have signaled
ahead, since by the time they ar-
rived at the landing field, there was
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already a goodly crowd, and more
streaming up by the minute, both
from the direction of Tent City and
from the Titov.

Enger wondered briefly what sort
of a story the captain and Ten Eyck
had spread around. The fact that
he and Ferguson had taken off with
four precious weapons and one of
the colony’s floaters, must have
made the tale more palatable.

The floater Ten Eyck had used
the night before, was already on the
field, and even as they swooped in
for a landing, Enger Castriota
could see the chief officer hustling
up from the direction of the Titov,
still buckling on his holster harness.
He had a squad of four of his se-
curity men along.

Jeff made a point of setting down
where the crowd was thickest. The
craft floated in to a halt and they
opened its entry panel and emerged,
Enger first, Jeff next, the High
Priest last of all.

Ten Eyck was barking, “You are
both under arrest—" Then his eyes
popped at the stooped little man,
his wisp of chin whiskers, his golden
spaceship symbol, his bright orange
robes.

Enger barked back, “Under
whose authority are we arrested?”
He could recognize the captain,
Zorilla, Pater William, Cathy, all
coming up hurriedly. Yes, and over
there, Leslie Darleen. The whole
colony would be present in mo-
ments.

“Under the -authority of the
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board of the New Arizona Com-
pany!” Ten Eyck rasped, wrenching
his eyes from the High Priest and
directing them back at Enger. “Put
up your hands while we take those
weapons.”

“There is no New Arizona Com-
pany!” Enger said, his voice loud,
to carry.

“Nardy well right,” Jeff groused.
“There isn’t even a New Arizona.
It seems the name of the nardy
place is New Bali.”

Enger ignored the enraged Ten
Eyck and turned to the captain, at
last on the scene. “Sir, may I intro-
duce Gadjah Mada, Head Priest of
the Balis—they call themselves
Balis, not Kogs.”

The captain’s mouth was work-
ing like a half starved carp’s. His
eyes went desperately to Ten Eyck
and his armed men, back to Enger
and back again to Gadjah Mada.”

“What does this mean! Seize—"

In his infinite dignity, the little
brown man said, “The pleasure is
mine, captain. Do you, then, com-

‘'mand the Heavenship?”

Captain Gluck led all the others
in the community gape.

“I suggest,” Enger said dryly,
“that we hold another all-colony
conference.”

Although relations were chang-
ing by the minute, largely the
gathering assumed the lines it had
on former occasions. The captain
and members of the board sat at
a table facing the colonists as a
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whole. To one side, this time, sat
the colonist committee of twelve,
and Cathy with them. To the other
side stood the former crew and
those elements from amongst the
colonists that Ben Ten Eyck had
formed into his security police.

To the extent possible, all colo-
nists were present. Even those
from the outer pillboxes, even the
floater pilots who had watched for
a surprise attack, the last time.
Even such hospital patients as were
ambulatory, or whose cots could be
moved without distress.

For all practical purposes, all
were here.

And all eyes were on Enger
Castriota and the little brown man
beside him.

It was the first time in his life
he had been called upon to give a
speech to a large audience, but he
knew that immediate confusion on
New Arizona—or New Bali, if you
will—and possibly further blood-
shed, were dependent upon what he
now said.

His eyes went to Cathy Bergman
and gained strength. And then, as
though magnet drawn, to Pater
William Peshkopi and found he
knew not what.

The captain rapped, “Well, Citi-
zen! Let us hear your nonsense.”

Enger looked at him, finally,
and spoke as though to him, but
loud enough for all to follow.

“Two or three years ago, Mat-
thew Hunt discovered this planet
and laid claim to it under Earth
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colonization laws. To raise capital,
he formed the New Arizona Com-
pany, but even then had insufficient
capital to do the job right.”

“We’ll make out, as soon as we’ve
sold a few mineral concessions,” the
captain rapped, holding on to the
bitter end.

Enger shook his head. “You al-
ready know better. I used the wrong
word, back there. Hunt didn’t dis-
cover New Arizona. It had already
been discovered, once again
through accident, by the s/s God-
dard which managed to crack up
in landing. Like ourselves, its elec-
tronic equipment was so disrupted
that it was unable to communicate
with the Space Forces or some
other body capable of rescue oper-
ations.”

He held up a hand to quiet the
captain’s retort, and now he was
talking directly to the colonists.
“We don’t know the complete
story, thus far. We don’t even know
how far back it happened. We'll
probably learn when we find time to
go through the surviving papers on
the s/s Goddard which lies about
fifty miles northwest of here.

“However, it would seem that
the Goddard was transporting either
colonists or laborers to some planet
amongst United Planets which has
a high temperature and probably a
junglelike flora. Possibly shortness
of stature was another advantage
for humans on this unknown world.
I don’t know. At any rate, some-
thing went wrong and it became
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necessary to set down here. Possibly
the captain of the s/s Goddard
circled the planet several times to
find the most suitable seeming
location. If so, he came to the same
conclusions as our own officers and
attempted to land the Goddard on
this island. He crashed.”

Enger took a deep breath and
looked at Gadjah Mada, who was
hunkered down on the ground in
the squat common to the natives of
southern lands for millennia.

“Evidently, things went quickly
to pot. I imagine that the officers
and crew of the spaceship were
largely of other race than Malay,
probably most of them were Cau-
casians which would account for
the present legends and traditions
about white devils. It is to be as-
sumed that the officers and crew of
the Goddard, or at least the ma-
jority of them, tried to retain for
themselves the supplies and equip-
ment the spaceship had carried. We
can assume that there was conflict
and that the Malay elements even-
tually won.”

The silence was heavy now. No
more protests, no more muttering
of disbelief. It was all too obvious.

“When the original supplies gave
out, when equipment fell apart, the
colonists of the Goddard went back
to nature, and their memories of
the world of their origin slowly
faded, until eventually they became
a religion. It was a religion that
taught that one day a Heavenship
would come and return them to a
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. a promised land, I suppose
you’d call it.

“There had been both men and
women aboard the Goddard and
this planet is a hospitable one. The
castaways prospered. They spread
out over the island and the Goddard
wreckage became a shrine only, a
center for the priesthood, a mon-
astery for neophytes. And then, of
course, the Heavenship finally ar-
rived—the s/s Titov. But to the
amazement of Gadjah Mada and
his people, it brought along a large
number of what could only be
recognized as the white devils of
legend. Debate was held among the
headmen and it was decided that
nothing remained but to attack and
rescue the Heavenship from the
desecrators.”

Enger Castriota shrugged, sud-
denly tired of talking. “I suppose
that’s the meat of the story. You
can figure the rest of it out your-
selves.”

Ten Eyck was possibly quicker
than any of the others in grasping
the full significance of the words
spoken.

His hand on his holstered weap-
on, he scanned his armed troops
quickly, then brought his eyes back
to the center table, to the captain
and the Company officials. “So our
do-gooder, Enger Castriota, admits
we were attacked without provoca-
tion. That the New Arizona Colony
only protected itself, legally and
morally. And now its rights include
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continuing such defense, even to
the point of completely finishing off
its aggressor foe.”

Curro Zorilla lumbered to his
feet, shaking his massive head.

“It won’t wash, Ben. I'm way
ahead of you. It won’t wash.
There’s no way to hide the fact
that these Balis, as they call them-
selves, discovered this planet long
before Matthew Hunt ever came
on the scene. He had no standing,
unbeknownst to himself, when he
claimed sovereignty. His landings
must have been made on other parts
of the planet; he didn’t know the
Balis existed. The New Arizona
Company has no standing whatso-
ever. In fact, like Enger says, it no
longer exists. The planet is now an
Earth colony, and, undoubtedly,
the authorities in Greater Wash-
ington will be sending out the usual
conglomeration of officials, scien-
tists and technicians in a hundred
categories, to take over its proper
colonization.” He sat down abruptly.

Ten Eyck began heatedly,
“But_’,
“Shut up, Ben,” the captain
rapped.

Ted Shackleton, from the ranks
of the colonist committee, suddenly
chuckled laughter. “Why then, any-
body on this planet is just as good
as anybody else, and no better.
I’'ve got as big a right to whatever
I can make here, as anybody. It’s
really -a colony. Each man for him-
self and the devil take the hind-
most.”
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Leslie Darleen spoke up for the
first time. A dozen changes in mien
had chased themselves across his
face, as Enger’s talk had pro-
gressed. But now he seemed to have
regained a certain confidence.

“Really now, old fella,” he said
mildly. “You're a bit previous, you
know.” He looked at the captain,
Pater William and the ship’s offi-
cers, including Ten Eyck. “And you
chaps shouldn’t get your wind up.
Let’s accept the fact that Matthew
Hunt’s claim for sovereignty is
invalid. However, there is still a
New Arizona Company. The only
difference is, it no longer owns New
Arizona.”

Largely, there were scowls di-
rected at him, scowls of puzzle-
ment.

“It does own practically every-
thing presently worth owning on
this planet. The Titov and its ma-
chine shops, supplies and equip-
ment, most of the weapons, even
those tents you colonists are pres-
ently living in, all belong to the
Company. I might add that you
are all under contract to the Com-
pany, although, admittedly, the
second contract signed will hardly
stand up under Earth law. How-
ever, the first maintains.”

He looked triumphantly at the
captain and the members of the
board. “For all practical purposes,
this planet is still ours.”

Dr. Hugo Miltiades was now
standing, too, his face going red in
high anger. “You mean you still
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expect to exploit this new world
for the exclusive benefit of your
small clique?”

Leslie Darleen looked at him
mockingly, without bothering to
answer.

The captain pursed his lips.
“We’ll have to have an executive
meeting to discuss new ramifica-
tions,” he said thoughtfully. “Actu-
ally, of course, it will be a long
time before any representatives
from Earth even arrive. We have
no means of communication.” He
nodded, thoughtful still. “Things
should be fairly well sewed up by
time they get here.”

Ferguson chipped in there. “Not
as long as you think, Skipper. I
rescued enough equipment from
vacuum sealed, emergency parts on
the Goddard to fix up our radio.
Sparks and I’ll have it working in
a week.”

Sparks said shrilly, “And don’t
anybody think in terms of sabo-
taging that project, cause I'm going
to sleep in the radio shack until the
job’s done.”

The captain glowered at his
former first engineer. “You seem
to forget, Mr. Ferguson, that you
are a part owner in the Company
and all its possessions, and your
interests lie with ours.”

“Yeah, and I'm also a nardy
citizen of this nardy planet and I
want to nardy well get along with
my fellow citizens, laddy. I can
make my own way. I don’t need the
ability to starve people into sub-
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mission, so they’ll do my work for
me.”

“Easy, easy,” Leslie drawled.
“Nobody spoke of starving any-
one, my dear Jeff. It’s simply sur-
vival of the fittest, and we who own
the ship’s machinery, its tools, its
library, its weapons, seem to be the
most fit. We shall then, ah, profit a
bit more from our new home than
those without ownership of such
items.”

Curro Zorilla, ever bull-like,
lumbered back to his feet. He look-
ed at Leslie Darleen expression-
lessly and said slowly, “When I was
in school, I read an account of a
British outfit, way back in the
early days of Australia, who figured
on starting up a new industrial
colony there. They figured they’d
save on labor costs and get cheaper
raw materials. So they equipped a
big ship with all the machinery and
the supplies needed, and then signed
up a whole group of what they
thought were yokes and transport-
ed the whole to Australia. But
they made one mistake. They trans-
ported everything except the con-
ditions that applied in England.
You see, once in Australia those
people didn’t have to work for the
company. There was plenty of land
for all. At the first opportunity
they just headed back into the
boondocks and started up their own
farms, or ranches, or whatever.
The company’s valuable machinery
sat there and rusted away.”

Ben Ten Eyck rasped, “Whose
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side are you on, Zorilla! You hold
a full seat on the board yourself.
You have a major interest in this
equipment of which we have a
monopoly.”

Zorilla shrugged huge shoulders.
“I’'m on the same side as Jeff Fergu-
son. I don’t mind using our equip-
ment. Sure, I'm glad we have it.
But I'm not silly enough to try and
utilize it in such a way my wife—
who is a colonist, gentlemen—is
going to leave me because of what
I've done to her friends and rela-
tives. Or to be shot in the back
some dark night, or have my house
burned down by somebody with a
grudge.”

The captain growled again, “All
this should be left for discussion in
executive session of the board.”

Cathy said sweetly, “Don’t forget
that I am a member of the board,
when such discussion takes place,
Captain Gluck.”

Enger Castriota, forgotten tem-
porarily, in the heat of the debate,
had faded back and worked his way
around to where Cathy stood on the
edge of the colonist committee.

He whispered to her, “Come on.
This can go on forever and little
is going to be solved. There’ll be
a dozen people willing and anxious
to give us résumés later on.”

She went a few steps with him,
until their voices wouldn’t carry,
and said worriedly, “But I ought to
be there.”

He took her by the. hand and
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pulled her along, she resisting pre-
cious little. He took her to where
there was a small mound, a rising
above the level of the plain and to
where they could look out in all
directions: At the looming Titov;
at Tent City; at the gathering of the
colonists below; the recently culti-
vated fields beyond, and the scene
of the battle of the day before; the
common graves of its victims.

They stood and watched and his
mood grew upon her, too.

Enger said slowly, “You know in
actuality most of them, there ar-
guing, are going to make the grade.
Even Leslie. He’s sharp and he had
education, and he has the will to
survive. He’ll make out fine, on
this new world of ours, no matter
what sort of socioeconomic system
we wind up with. So will the cap-
tain, and Ben Ten Eyck—if he
doesn’t wind up crisp, as a result
of some too quick attempt to reach
the position he thinks he deserves.
And Zorilla, and Jeff, and the rest
of the officers. They’ll all die happy
here on New . . . Bali, surround-
ed by prosperous fields or indus-
tries, and by flocks of children.”

“Are you so sure?” she said.

“Um-m-m. Leslie was wrong.
Pioneers aren’t slobs, or people who
can’t make the grade. They are
misfits, and they are malcontents,
which only means that they can’t
bear the petty confinements and
the mores of the stilted status quo
society they came from. They're
mostly highly competent human be-
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ings; those that aren’t go under too
quickly to even be considered
pioneers. A few slobs we have
among us, but they’re rapidly get-
ting themselves killed in brawls in
the bars, or in drinking rotgut jungle
juice while they whine about going
home. All this while the real pio-
neers are becoming outbackers or
are puttering around like Zorilla
with his animals, or Ferguson and
Sparks with their new ideas on how
to adopt to the new environment.”

He thought for a moment, then
said, “Zorilla must have realized
all this early in the game. That the
thing wasn’t to destroy New Ari-
zona by brutal exploitation, but to
develop it and with it all who came
to colonize. I suspect it was he who
sabotaged the radio and lifecraft.”

“It was,” she said quietly. “He
told me, after that scene where the
captain accused me and wanted to
strip me of my position on the
board, that he would have admitted
it, but you alibied me first.

“How about Pater William, do
you think he’ll make out?”

He chuckled wryly. “The Pater
William’s we will always have with
us as Leslie would say. Yes, I think
he’ll make out. Not nearly as well
as he and his organization had
originally expected, but he will
build temples and eventually
schools and hospitals, and attract
neophytes to take up his duties
when he goes to his reward.”

She said, “Your tone of voice
would indicate that you, yourself,
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don’t support any of the United
Faiths. In that case, I'd think you’d
be against his activities.”

Enger shook his head. “I’'m not
sure about religion, myself. Man’s
highest religious beliefs have been a
yearning toward a perfection that
perhaps isn’t within man—at least
not yet. However, the very fact
that he is able to yearn is an indi-
cation of his ultimate stature. So
far as the Temple is concerned, you
don’t reform a religion by destroy-
ing its priests, ministers, parsons,
chaplains, mullahs, gurus, or what-
ever. Religion is in the minds of the
people. If they grow sufficiently
sophisticated to reject an organized
religion with shortcomings, then
they’ll reject it. Not before.”

“A woman’s intuition tells me that
you’ve discovered Pater William’s
last name.”

He was still looking out over the
plain. “So you knew, too?”

“Yes. But how does it fit in with
your . . . your mission?”

Enger said slowly, still not look-
ing at her. “Pater William did two
things when he took his oath as a
Temple monk. He dropped his last
name and swore celibacy. He'll
never have descendants. One day,
Cathy, we and our children will
attend the funeral of the last of the
Peshkopi, who will have died in the
fullness of his years.”

She snorted deprecation. “I must
say, that’s the most offhand pro-
posal of marriage I think I've ever
heard of.” ®
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“BIG TIME” PSIONICS

In the last few months psionics—
telepathy and a little more—has
joined longevity, final wars, and
other familiar science-fiction themes
and gimmicks as the key element
of two “main stream” novels. One
falls rather flat, though not for the
usual reasons. The other is an out-
standing satire which has earned an
international reputation.

Margery Allingham is an English
writer who has been turning out ex-
pertly plotted and professionally
written mystery novels almost as
long as Agatha Christie. Less pro-
lific than Miss Christie, she has
nonetheless held her place in the top
rank with her occasional stories
about the exploits of Albert Cam-
pion. Now, in “The Mind Readers”
(William Morrow & Co., New
York; 1965; 274 pp.; $4.50), she
puts Mr. Campion to work on a
complex of mysteries surrounding a
secret British research project to de-
velop controlled telepathic commu-
nication.

The fuse for the book is evident-
ly the occasional publicity in news-
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papers and magazines about the se-
rious research into psi now being
undertaken by governments and in-
dustries throughout the world. God-
ley’s Island is one such research sta-
tion, and its investigations are
rather convincingly described in the
early chapters. But the electronic
amplifier for telepathy which is the
fuse for most of the action, includ-
ing a few murders, is not developed
by the UCALI scientists but discov-
ered accidentally by two school-
boys. Attempts to kidnap them and
their “iggy tubes” keep the plot
boiling. With brief exceptions, the
operation of their discovery is whol-
ly unconvincing, and the action part
of the story is not up to the author’s
own high standards. Mystery and
telepathy aren’t even in the run-
ning, compared with such a story
as John Brunner’s “The Whole
Man” of last year.

“The Makepeace Experiment,” by
“Abram Tertz” (Pantheon Books,
New York; 1965; 192 pp.; $3.95)
is something else again. “Tertz” is
the pen name of a Russian satirist
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whose books can’t be published in
his own country. Here he is telling
the story of Lenya Tikhomerov—
“Lenny Makepeace”—a retiring
young bicycle mechanic in a pro-
vincial Russian city, who learns
from an old book on oriental oc-
cultism how to set up a kind of tele-
pathic field enveloping the town of
Lyubimov and everyone in it.

Persuading the townsfolk to de-
pose the Party organization that
runs them, and to make Lenny a
benevolent dictator, is child’s play.
By an act of will he can convince
the town of the success of the limp-
ing Soviet food production pro-
gram: toothpaste becomes a deli-
cacy; mineral water is vodka—and
an alcoholic dies of it; the river
flows champagne. Nobody is hun-
gry, because Lenny convinces them
telepathically that they are well fed.
Everyone works vigorously for the
welfare of the community, because
Lenny makes them think they want
to. The true communism of Lyubi-
mov has no need of money, so Len-
ny papers his office with it. When
Moscow sends a force to find out
what has happened, Lenny’s mental
control sends it wandering in illu-
sion. Soviet and American spies join
the rest under his spell.

Abram Tertz’s satire is as affec-
tionate as it is devastating. By sub-
tle, gentle contrast he probes the
sensitive spots in Soviet bureauc-
racy and the peasant mentality that
resists direction by any means less
vigorous than Lenny’s total mental
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control. And Lenny’s own human
failings bring his insulated, micro-
cosmic state to collapse in the end.

Is real peace in the world possible
only under complete telepathic con-
trol of everyone’s thoughts and ac-
tions? Is the communist state in-
herently unable to function success-
fully without this total brain-wash-
ing? Will ordinary people—or ex-
traordinary people, for that matter
—ever be able to work harmoni-
ously for the common good, unless
they are programmed as rigidly as
by a computer? Abram Tertz raises
all these questions, and more. Small
wonder that his books are banned
in a country where such questions
are by definition heretical deviation-
ism.

THE WORM RE-TURNS
Edited by James V. McConnell °
Prentice-Hall, Inc., Englewood
Cliffs, N.J. » 1965 182 pp. » $3.95

From all accounts, The Worm
Runner’s Digest is a unique scien-
tific journal. It has been published
off and on since 1959 by the Pla-
naria Research Group at the Mental
Health Research Institute of the
University of Michigan—first to
provide an account of work-in-
progress for other possible worm
runners, and later as an outlet for a
free-wheeling collection of com-
mentaries, parodies, “poems of
marginal printability,” cartoons,
plus the original serious papers. This
material is contributed by members
of the Planaria Group, colleagues,
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other scientists, graduate and un-
dergraduate students, and Damon
Knight.

Planaria are primitive worms
shaped something like a Spearmint
gum trademark and every bit as pe-
culiar as some BEM’s I have met
in respectable science fiction here
in Analog. Because they are very
primitive and can also be taught
simple tricks, they are beloved by
students of the learning process in
all its aspects. If you lop a planarian
into halves, the head will grow a
new tail and the tail a new head—
and both will remember the tricks
the original worm had been taught.
In fact, you can feed an uneducated
worm with an educated one, and the
boob will become a planarian Ph.D.
But that’s another story entirely.

Because the contributions have
been published by worm-runners,
for worm-runners, they are a little
less catholic in scope than the selec-
tions in that earlier classic, “A
Stress Analysis of a Strapless Eve-
ning Gown.” Nevertheless, you will
find here thoughts on such non-
planarian or supra-planarian matters
as biological warfare( in the verse of
the same name by Peter R. Runkel),
science writing (“Dr. B. Willder’s
Zigzaggery Division,” by Robert L.
Dean), the function of project secre-
taries (“Einstein’s Girl Friday,” by
Robert Sommer), Socrates and me-
teorology, pre-frontal lobotomy of
Congolese red-eyed thyroidec-
tomized tsetse flies, the detection of
cork-popping, Newton’s gravitation
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project, Foodian psychoanalysis,
the nature of mathematical proofs,
keys as status designates. Damon
Knight’s contribution is “A Brief
Introduction to Logogenetics”—
and if you want to know what that
is, buy the book or steal it from
your bookstore.

SPACE BY THE TALE

By Jerome Bixby ° Ballantine Books,
N.Y.* No. U-2203 » 1964 * 159 pp.
° 50¢

Jerome Bixby used to be one of
Astounding’s regular stable of writ-
ers. However, that was a long time
ago. None of the eleven stories in
this collection appeared here, and
five of them are outright fantasies
that never could have. Only one of
the lot is at all memorable (if un-
pleasant), but the rest are good en-
tertainment.

To cover the science fiction first,
“The Draw” is the somewhat edgy
comedy of the no-good youngster
with a large chip-on his shoulder,
who develops a psychokinetic draw
that is next thing to instantaneous.
“Laboratory” is a monster-sized
slapstick ball, in which an Earth-
ling couple, too nosy for their own
good, intrude on the planetoid lab
of a couple of extraterrestrials and
raise hob with the experiments in
progress. “One Way Street” is a
gimmick story of parallel time-
tracks, very slight.

“Small War” is slight, too, but
says a good deal more about the
survival qualities of men of good
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will. “Angels in the Jets” is a com-
edy of hallucination on a strange
world. And “The Bad Life,” the
one you won’t forget, is a grimly
brutal story of the pitiless degrada-
tion of a do-gooder in a penal col-
ony.

Four of the five fantasies are
light frolics in the Unknown vein,
and the fifth, “The Young One,”
would have been equally at home
there. A small boy on a remote
farm cautiously makes friends with
a youngster his own age, whose
family are refugees from Hungary
—not fugitives from communism,
but werewolves. A boyish prank
has nearly tragic consequences.

“Magic Typewriter” is a switch
on the wish story: whatever is
written on it comes true. This is
fine—up to a point.

The remaining three stories are
theological fantasies of the kind
Mark Twain liked to play with. I
think he would have been glad to
take credit for “Battle of the
Bells,” in which a passel of coun-
try-store practical jokers find that
they have stirred up a hot contro-
versy between emissaries of Heav-
en and Hell. There’s a twist at the
end that Mark would have guf-
fawed over.

“The Good Dog” is another the
Grand Old Iconoclast would have
enjoyed. You recall the old legend
of the town that wanted a new
bridge and promised the Devil the
soul of the first living being to cross
it, if he’d contract the job. The for-

Reference Library

feited soul was a dog’s, but he was
a good dog, and Hell couldn’t put
up with him.

Finally, “Trace” is just a gentle
glimpse of an afternoon in a part
of the New England countryside
that’s off the turnpikes and macad-
am. And the old gentleman who
lives there in his trim white house
—but that’s the story.

THE DAY NEW YORK
WENT DRY
By Charles Einstein * Gold Medal
Books, New York * No. k-1446 -
1964 + 160 pp. *40¢

As New York State and New
England go into their fourth year
of drought, and New York City be-
gins the year with its silting-up res-
ervoirs less than half full, this ex-
cellent novel takes on new mean-
ing. Some of the crises it predicts
—and I should say extrapolates—
may not wait until 1967: they may
be happening as you read this, or
have happened before you see it.

It is simply the lively, forceful
story of the efforts of a Congress-
man, a news service executive, and
a few others to force New York
City to cope with the fact that it is
running out of water. It’s a book
that deserves to have had the pres-
tige of a major publisher behind it,
and to have had lively discussion
in the press and on the radio. It
makes clear the pressures that pre-
vent politicians from doing any-
thing practical to alleviate the cri-
sis—and the necessity that they do
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something, and do it soon. This can
happen—not only to New York,
but to any other large city that is
blindly outrunning its water supply.

You will find real people coping
with this real crisis. You will also
get a quick lesson in how to win
at blackjack. But even as New
York reaches such a crisis that only
an Act of God can save it, you will
find no suggestion that New York
State will clean up the Hudson
River and make it fit to drink in
the reaches above salt water. There
are some horrors that New Yorkers
will not face!

WORLDS WITHOUT END
By Clifford D. Simak ¢ Belmont
Books * New York  No. L-92-584
e 1964 * 140 pp. 50¢

The two novelettes and one short
story in this collection are ten years
old. Simak was good enough then,
but he’s better nowadays.

“Worlds Without End” is an al-
most Van Vogtian story of forces
operating behind the scenes of an
intricately structured society. The
Welfare State guarantees perpetual,
tailored dreams to anyone who
wants them as a retreat from real-
ity. And then an official of the
Dreams Guild discovers evidence
that the dreams are not as pre-
scribed or selected, that they are
somehow being forged. Who is do-
ing what, and why, make a tricky
plot.

“The Spaceman’s Van Gogh” is a
rather sentimental one about the
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would-be interpreter of a misunder-
stood artist, who tracks him to his
deathworld.

“Full Cycle” is my favorite, and
one of Simak’s best. It is a story that
Robert Heinlein might have expand-
ed into a novel—an unforgettable
picture of migrant tribes, withering
communities, pick-up industrialism,
education gone useless. This one is a
wowser, and I don’t know why it
didn’t lead off a hardback Simak
long ago.

Reprints

EXILES OF TIME
By Nelson Bond ° Paperback Li-
brary, New York * No. 52-804 »
1965 159 pp. * 50¢
Vintage of 1948: a time-travel ac-
tion yarn from ’way back.

EXPEDITION TO EARTH
By Arthur C. Clarke ° Ballantine
Books, New York * No. U2112 -
1965 167 pp. * 50¢
Third printing of one of Clarke’s
best short story collections.

DRAGON’S ISLAND

By Jack Williamsoii ¢ Tower
Books, New York * No. 43-531 »
1965 222 pp. * 60¢

Late and good Williamson, rang-
ing from New York to New
Guinea. If my memory serves, it
was a Simon & Schuster original.

CONQUEST OF EARTH
By Manly Banister * Airmont Pub-
lishing Co., New York * No. SF7 »
1965 « 128 pp. * 40¢
Paperback reprint of one: of the
minor Avalon titles.
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Dear Mr. Campbell:

As a reader of your fine maga-
zine for more years than I care to
remember, and one interested in
your pertinent editorials, may I pre-
sume upon you for a comment re-
garding the hush treatment given a
rare natural (?) phenomenon?

In June of 1950 a large portion
of this country as well as several
other parts of the world experienced
a “darkness in the daytime” or
Black Pall. As you no doubt re-
call, it started on a Sunday after-
noon and necessitated the use of ar-
tificial illumination such as necessary
at night. The radio and newspapers
stated the cause to be a forest fire
in Canada, the smoke being trapped
in some air layer which caused the
widespread dispersion.

I was one of the handful of du-
bious, who did not believe such a
preposterous tale. The more so,
when papers the next day did not
have pictures nor stories regarding
the fantastic fire. A reporter, no
doubt, questioned some scientist
who said a fire was the probable
cause and the wire services picked
it up as factual rather than theory.

Several years ago I endeavored to
find out what really caused the
“Darkness.” A check among an old
collection of history books netted
one book with factual data of pre-
vious occurrences, the last one oc-
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curring in 1871, the same year as
the Chicago fire, but having no con-
nection with it. In the history of this
country there have been several
such events back to the seventeenth
century. All scientific minds of the
day were puzzled; no explanation
was ever given. (Unlike the com-
placent scientists today, investiga-
tions were made).

It was suggested to me that I con-
tact the Canadian Information
Service in New York City with re-
gard to possible fires during the time
of the “Darkness.” I wrote to them
and after about six months received
a reply. They told me that my ques-
tion had caused them considerable
trouble. The Canadian Forestry
Service checked through records
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and found that there were no fires
of any consequence during the
Darkness. They also found that the
Darkness extended as far as Scot-
land. The sum total was that the
cause could not be determined.

There was enough information in
the history source for an article on
the subject. Scientists on previous
occasions made a thorough investi-
gation so far as facilities permitted
and did discover some unusual items
too numerous to go into here.

Something came between the
Earth and the Sun on several occa-
sions that has caused about one
fourth of the Earth’s surface to be
in darkness. Now for some ques-
tions.

Why was no investigation made
in this country? What reports, if
any, came from high-flying planes
during this darkness? Was any at-
tempt by anyone made to use radar
to determine if a sizable mass
caused the Darkness? Did any coun-
try make any investigation? An
atomic explosion can be ruled out;
they didn’t have atomics three hun-
dred years ago. How about an arti-
cle in a forthcoming issue on this
subject? Thank you.

WITMER ZELL
1322 Fourth Avenue
Ford City, Pennsylvania
It's perfectly all right to ask ques-
tions when we know the answers.
But questions like this are imperti-
nent, silly—and very disturbing. Go
away and don’t bother us; we're
busy!
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Dear Mr. Campbell:

I live near Appalachia and have
seen the TV antennas you speak of.
However, in your editorial you left
out another devastating point: the
relief is forty-five dollars a week,
while jobs for waiters, waitresses, et
cetera, go begging at forty dollars
a week!

Thank you very much for a little
sanity in this socio-liberal world.

Philip Logan
School of Pharmacy,
University of North Carolina

And remember—you can’t collect
relief it you work for money.

Dear John:

Re your editorial “The Mobsters”:
In it you suggested that one way to
break up a mob without producing
“martyrs” would be to subject said
mob to a dense white fog and to
sound-control techniques.

Well it appears that someone
with enough authority to Get
Things Done read your editorial
carefully, for in this week’s Life
there is a photo of a new M.D.D.
(Mob-Dispersion Device). This de-
vice produces the same effect as a
fog generator by spewing forty
thousand gallons a minute of
opaque, sound-stopping and com-
pletely harmless detergent foam.

Actually, this M.D.D. has mar-
velous possibilities. You could tie it
in with the “keep your city clean”
campaign. The mobsters couldn’t
claim you were using dirty tactics.
If you used a diaper-cleaning deter-
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gent, you could tell the world,
“We’re giving ’em the Cry-baby
Treatment,” and feed the press a lot
of soft soap about having the clean-
est demonstrations in the state. The
mobsters’ hopes will go down the
drain as their demonstrations turn
into complete washouts and as you
start a clean-up campaign, mopping
up the crowds and making the new-
ly-captured mob leaders really come
clean!

RIcHARD BOOTHE
1134 Kagawa
Pacific Palisades, California 90272
And many times the demonstrators
are complaining about how dirty
their section of the city is, so the
device is simply giving them what
they asked for.

Dear Mr. Campbell:

I have just finished reading the
letter in Analog for July of this year
by Mr. Craig Anderson of San Jose,
California, and your comments on
it. The situation in Berkeley is enor-
mously complicated and I do not
believe that either you or Mr. And-
erson have even touched upon what
is, perhaps, the most important as-
pect of it.

I was in Berkeley most of last
summer with my son, a regularly
enrolled student at Reed College in
Portland, Oregon, who was taking
some special work at Cal. The dem-
onstrations had not yet started, but
the student morale was at a fairly
low ebb. A few weeks ago I attend-
ed a panel discussion here in Hous-
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ton about how much freedom—in
terms of electioneering, et cetera—
should be permitted on university
campuses. The moderator was the
Dean of the Law School of the Uni-
versity of Houston and other mem-
bers were a professor of biology
from the University of Texas at
Austin, the Dean of Student Affairs
of Southern Methodist University
at Dallas, an undergraduate student
of Rice University here in Houston,
and a prominent Houston attorney
and former Regent of the Univer-
sity of Texas. As you might suspect
a wide liberal-conservative spec-
trum was represented on this panel.

Widely differing points of view
were energetically expressed but
there seemed to be a general con-
sensus that many great universities
are run—or not run—by faceless
bureaucracies, and the administra-
tors are usually away on a trip, or
are otherwise inaccessible, when the
students want a straight answer to a
problem. The thing that precipi-
tated the big trouble on the Berke-
ley campus was that Dr. Kerr, the
president, was out of the city when
a serious problem arose, and his
stand-in was incompetent or unable,
or unwilling to meet the problem,
and his actions only served to an-
tagonize the students.

It is also often difficult for the
students to gain audiences with sen-
ior professors. They, like the admin-
istrators, seem to be out of town
most of the time getting grants for
research projects and the routine
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teaching is frequently left to gradu-
ate students. I, myself, have been
connected with large university sys-
tems in one capacity or other for
the past twenty-three years or so,
and I know these things to be true.
The point is that these kids—and/or
their parents—often make very
considerable financial sacrifices to
be able to go to a great university
and when they are confronted with
situations like this they soon become
disheartened and disillusioned. The
next reaction is anger and this is
where the “far out” groups such as
you and Mr. Anderson were talking
about come in. In this context I
might say that the role of Mario
Savio, the philosophy major who
was supposed to have masterminded
the entire revolt has been greatly
exaggerated. For every ‘“beatnik”
there were many, many serious-
minded well-intentioned boys and
girls who were deeply concerned.
HEINRICH NEIDHARDT, M.D.
2305 Sunset Blvd.,
Houston 5, Texas
Moral: Small and medium-sized
universities or colleges can do bet-
ter by the individual student. This
is news?

Dear Mr. Campbell:

In “The Adventure of the Extra-
terrestrial” Mr. Reynolds seems to
have neglected a fact of some im-
portance. Though the name is never
mentioned it is clear that the story
is about Sherlock Holmes, who, in
several stories such as “The Adven-
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ture of the Three Garridebs,”
showed a great affection for Dr.
Watson. Surely Holmes would,
therefore, have taken Watson with
him when he left with Senor Mer-
cado-Mendez.

WILLIAM J. WESTBROOKE
4525 Lincoln Way
San Francisco, Calif. 94122
Ahh—Dbut would the Senor?

Dear Mr. Campbell:

I would like to call to your atten-
tion a statement that you made in
your editorial in the July 1965 Ana-
log: “That American workmen want
unions, that take care of their prob-
lems, even when those unions are
run by crooks who gouge them and
steal half the union funds.” Really,
John! Contrary to what most of
your readers probably think, you
should re-evaluate the position you
apparently take in that statement.

First, let’s find out what is meant
by “union.” My dictionary gives
a good - definition of the word
“ . . an agreeing or leaguing to-
gether for mutual benefit.” A union
is not a separate entity apart from
the workmen, craftsmen, or doctor
(the A.M.A. is a union). A union is
made up of, and I might add, run by
its members.

I will agree with your first idea in
that statement; most workmen do
want unions!

Your second idea seems to say
something like this: workmen want
unions to take care of their prob-
lems, so that they—the workmen—
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won’t have to. This couldn’t be far-
ther from the truth. Most workmen,
especially those in large companies,
have found that they can’t bargain
with them in good faith; in fact,
most employers don’t want to bar-
gain with the workmen on a group
basis. The usual solution to this
problem is that the workmen on a
group basis—a union—force the
employer by the threat of a strike to
bargain with them, and to make a
legal contract covering the agree-
ments made in the bargaining. Un-
fortunately, the membership of the
union must then “police” that con-
tract, because there are few if any
companies that even try to uphold
the contract that they have agreed
to. No, John! The workmen don’t
want a union to take care of them,
they are forced to form a union so
that they may solve their own prob-
lems with their employer.

Your third idea about crooks is
self-explanatory, but it doesn’t seem
to make much sense. A union is
made up of its members and these
members use a democratic system
to have someone represent them,
not to have anarchy. These repre-
sentatives are elected and ultimate-
ly controlled by the membership.
Most people don’t elect and main-
tain someone in office to “.
gouge them and steal half the union
funds.” I must admit that there
probably are some crooks in union
offices, but I would bet that if the
membership knows and believes
that someone in office is that much
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of a crook, he won’t be in office
very long. I would also bet that
there are even more crooks in com-
pany management who can’t be
voted out of office.

MicHAEL D. BROOKS
182 So. Westchester Drive,
Anaheim, California 92804
1. A group-entity, such as a nation,
a union, or the W.C.T.U. for that
matter is like a vortex in water or
air. It's made up of molecules-in-
motion, the dynamics of the system,
not the units in that dynamic sys-
tem, constitute the vortex—or the
union—and control the behavior of
the units in a major degree.
2. It is perfectly normal for each
side of a disagreement to feel that
the other side is not being fair and
honest in the discussion. Any com-
pany executive can tell you, with
deep sincerity, of the intransigence,
arrogance, and fanatic uncoopera-
tive behavior of Union representa-
tives. So? So that's why Union-
Management disputes should be
settled by binding arbitration con-
ducted by members representing
the general public interest.
3. The Nazi regime in Germany
was a Democratic system. Just ask
any Nazi. China is a People’s Re-
public, with Democratic principles.
Ask any Chinese Red. How come
Jimmy Hoffa remains in Union of-
fice despite repeated trials and con-
victions?
4. How come many Unions have
“goon squads” to keep the happy
members together?
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COLLOID and CRYSTALLOID
continued from page 9

about five times as strong as the ul-
timate theoretical maximum of
iron, is beryllium—which is the
lightest metal that doesn’t react
spontaneously with air and water.
(Lithium’s lighter, as are sodium
and potassium, but not very useful
structurally!) Beryllium, however,
is one of the “forbidden” elements
lying between helium and carbon—
elements that can’t exist in the ac-
tive heart of a star, since they’re
extremely reactive thermonuclear
materials. Nucleogenesists haven’t
yet figured out how the darned
things are created, and they’re
definitely rare elements, although
widespread on Earth. Beryllium’s
the rarest of the three, lithium,
beryllium and boron.

But we needn’t pin our hopes on
better beryllium supplies; it took
only a little further investigation to
show that the substances classified
generally as ‘“ceramics” were far
and away stronger than any metal!
The reason aluminum oxide, silicon
carbide, diamond, and even silica
are used as abrasive materials is
that these crystals have such enor-
mously strong internal bonds that
any metal crystal cuts like cheese.
The hardest steels wear down very
rapidly indeed when forced to
grind against even relatively soft
rocks. Talc, so soft it cuts easily
with a fingernail, can take the edge
off a steel sawblade in a shocking
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hurry. Talc crystals can slide: very
easily across each other—but the
crystals themselves are hard.
Graphite, commonly used as a lu-
bricant, is composed of crystals im-
mensely harder than steel.

The ceramic or stony materials
are actually far stronger than the
strongest metals.

Some years back I did a story in
which there were some aliens who
had bones made of iron, instead of
stone; at the time it seemed like a
great idea for super-strength men.
Biologically, it’s perfectly possible
for organisms to produce metallic
iron—or a chrome-nickel-manga-
nese steel, for that matter. What I
didn’t then realize is that iron is not
as strong as stone—when the stony
material is held in a strong second-
phase material such as collagen
protein glue!

Bone is a two-phase structural
material, using calcium phosphate
crystals glued together with col-
lagen. A billion years ago, animal
organisms on Earth worked out the
two-phase system, and started us-
ing either silica or calcium car-
bonate plus collagen as a glue. Evi-
dently, calcium phosphate makes a
stronger two-phase material; phos-
phorus is precious to living organ-
isms, and wouldn’t be squandered
on bones if either silica or calcium
carbonate, both far more available
materials, would do as well.

At any rate, the structural mate-
rial is stronger than steel—and is,
moreover, placed in enormously
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sophisticated formations, laid down
by microscopic workmen called liv-
ing cells, who can place the ex-
tremely high-strength material in
the best possible forms for the op-
timum distribution of the stresses.
No solid masses where they are un-
needed—no lack of dense material
where the stresses are high.

And the net result is a structural
member that industrial processes
we know can’t begin to match, ei-
ther for strength of material, nor
for stress-analysis distribution of
strength.

Naturally, that poor little robot’s
arms and legs came off when it
came into conflict with a machine
of such far higher engineering de-
sign! Human technology has had
only a century or so of real engi-
neering study; animal organisms
have been field-testing and devel-
oping more compact, more power-
ful and more effective units for two
billion years.

Again, let’s consider how the ro-
bot’s hands were powered. Yours
are operated by a very large number
of separate, separately operable
chemical-fueled motors. They are
not only separately operable, but
are made up of enormous numbers
of microscopic individual units, any
one, or all of which can be thrown
into operation. It’s very rarely that
all are thrown into action; that’s an
all-out-desperate-last-ditch  emer-
gency order. So powerful are those
muscle-motors that, despite the fact
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that bone is stronger than steel,
when all muscle-fibers pull togeth-
er, the bones frequently snap under
their enormous stress. The normal
operation calls for a fraction of the
fibers in any one muscle to pull,
and things are so arranged that
which individual fibers are pulling
shifts randomly, so that at all times
some of the fibers are pulling, while
others are resting. They’re highly
efficient motors, too; their fuel ef-
ficiency in converting chemical en-
ergy to mechanical work exceeds
that of the best Diesel engines, and
matches, or exceeds, that of the
best major steam-power stations.
Gasoline engines aren’t in the same
league.

That poor little robot had to get
along with electric motors or sole-
noids—a pretty poor compromise.
Think of all the individual motions
the five fingers of your right hand
are capable of—and try packing
separate electric motors-with-gear-
ing into the forearm of that robot to
operate all those motions! You
couldn’t get that much equipment
in the body cavity, let alone in the
forearm.

Sure—I know that Science Will
Progress. But you can’t talk about
that, because you can’t guess in
what directions it will jump; if we
talk about what we now know, our
technology couldn’t produce any-
thing vaguely approximating a ro-
bot that could match, or even come
vaguely close, to the human ma-
chine. We can say, with equal wild-
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guessing-into-the-future, “Well, the
way those robots work is that they
use a total-annihilation of matter
reaction for power, their weight
and mass don’t matter because they
have gravity and inertia neutraliza-
tion, and they apply force by using
mechanically-generated telekinesis
fields.”

O.K.—so I defeat them by using
my teleportation to throw them
into the Sun.

-If pulled-out-of-the-hat stuff is
allowed, I can pull stuff out of my
hat, too.

What we’re discussing is, in es-
sence, the crystalloid machine vs.
the colloid, or biological, machine
—and I contend that the colloid
machine is intrinsically a better ap-
proach.

There’s been talk about the cy-
borg—the half-man-half-machine
—man of the future, a super-man
because of his machinery. Basical-
ly, recognize that a living organism
is a machine, too; it’s a colloid ma-
chine instead of a crystalloid ma-
chine, but in all other respects, it’s
a machine. Instead of flecks of sili-
con and germanium crystal, it has
complex colloid structures with re-
markably similar functions—and,
moreover, units that have to be
magnified one hundred times or
more before they become as gross
as the microminiaturized circuit
elements of the crystalloid ma-
chines!

The cyborg, instead of being a
super-man, would quite literally, be
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a half-man—something better than
a modern quadriplegic, perhaps, but
far, far less than a normal human
being.

The idea of replacing human
parts with machine equivalents is,
in large degree, based on the as-
sumption that crystalloid compo-
nents are, by their nature, more re-
liable and stronger and more en-
during than the sloppy gelatinous
material of a colloid machine.
We've already considered the mat-
ter of relative strength of crystal-
loid and colloid structural mem-
bers; let’s take up the matter of
reliability.

First, let’s consider how wonder-
ful it would be to have that fallible
human muscle-engine, the heart,
replaced by a powerful, reliable
machine—a crystalloid pump that
you could rely on.

Hm-m-m . . . can you name a
machine—one more complex than
the electroscope radium clock, that
is—that you’d bet your life on for
seventy years of absolutely unfail-
ing operation, with no external serv-
ice or repair? The JPL people were
delighted that Mariner IV sent back
pictures from Mars—it had been
computed that there was only a
seventeen per cent probability that
all that equipment would remain
functional during the eight months
it took to get out to Mars—and
that doesn’t mean eight months of
operation, but eight months of sim-
ply standing by waiting.
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Now a cyborg heart would be ap-
proximately equally complex—it’s
got to have not only the mechanical
function of blood-pumping, but also
a very complex rate-control mech-
anism to adjust blood volume to
various conditions of rest, sleep,
walking, running, fever, high alti-
tude, and all the various conditions
the heart adjusts for.

It’'s also worth remembering
that, because the heart is tied in
with the general nervous system, it
will start increasing its pumping
rate before the emergency actually
arrives—it has a “negative reaction
time” that can be of immense ad-
vantage when emergencies do come
up.

Moreover, if a man gets into one
of those emergency spots like being
stuck in a lifeboat at sea, he doesn’t
have the additional worry of when
will his heart-battery run down.

The heart machines will, cer-
tainly, be vastly improved beyond
any yet made—but the ones I've
seen so far wouldn’t fit convenient-
ly in Uncle Silas’ sea chest, let
alone my chest.

But for reliability, everyone
knows that crystalloid machines are
vastly superior to colloids, don’t
they? Of course, colloid machines
are capable of internal self-repair,
self-maintenance and adaptation to
accidents, which is very handy
when a valve doesn’t function quite
as it should, due to some other mal-
function.

My personal preference would
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be that the biologists get on the
stick and do some more work on
tissue culturing. What I want, if my
heart—or any other organ—gets in
trouble, after a half, or three-quar-
ters of a century of uninterrupted
self-maintenance and repair, is to
have it replaced by a new one of
the same superb design. No crystal-
loid gimcrackery, thanks—they
don’t make pumps that good!

And I don’t mean replace my
present one with a heart taken
from someone else; to do that,
you’d have to knock out my im-
mune-reaction mechanisms, so I
couldn’t react to fight disease. I
mean another heart of my own tis-
sues. It’s perfectly possible to grow
tissues in culture media; a begin-
ning on that has already been
achieved. Why take a heart—or
any other organ—from someone
else, which will necessarily con-
flict with my unique individual bio-
chemistry, when my own cells can
be cultured to produce a new one
which will not call forth immune
response?

Colloid machines, because they
are capable of internal self-repair,
self-maintenance, and self-adapta-
tion—plus automatic reproduction!
—are, in the real sense of enduring
operation under bad conditions, in-
comparably superior to any crystal-
loid machine yet built—or builda-
ble in the foreseeable future. They,
not crystalloid machines, are the
reliable ones.

There’s a lot of feeling that col-
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loid machines are unreliable in per-
formance, where crystalloids are in-
fallible.

Part of that stems from the defi-
nition of “reliable.” By ‘reliable”
we ordinarily mean “predictable”
—i.e., that we can extrapolate from
the machine’s past behavior, pre-
cisely what it will do in the future.

This type of behavior is charac-
teristic of the most abysmally stupid
forms of life—and of our most ad-
vanced computers. Such primitive
entities behave in a purely logical
manner, and have no intelligence,
and no ability to learn.

Cyberneticists are now aware
that for intelligence, an entity must
be capable of inconsistent—i.e.,
nonlogical—behavior. It must be
capable of performance that is
more than a simple extrapolation of
its past behavior, but the result not
only of learning-from-experience,
but of reaction to abstraction-from-
experience. If Isaac Newton, after
being hit on the head by an apple,
had learned to stay out from under
apple trees, that would have been
learning-from-experience. But to
leap from apple trees and falling
apples to the concept of the Moon
obeying the same basic force—that
was a logical inconsistency, an in-
tuitive leap. No logician could
have extrapolated from previous
observations of Sir Isaac’s behavior
that he would react with that total-
ly new postulate, instead of being
logical and getting out from under
the apple tree.
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An intelligent machine would,
therefore, be as “unreliable” as any
other kind of intelligent entity. It
would be unpredictable-by-logical-
methods.

That small colloidal machine
known as an ant is not intelligent;
it is simply an exceedingly complex
organic computer system; an en-
tomologist can predict how an ant
will react with about as high relia-
bility as a cyberneticist can predict
how one of his cybernetic devices
is going to perform.

As soon as the cybernetics boys
come up with an intelligent com-
puter—it’ll be “unreliable.”

Put it this way; if we wanted to
get information on the constitution
of Jupiter’s deeper atmosphere, we
might build a Mariner XXVI or so,
programmed to dive down below
the outer fringes, and send back
data on the deep layers, far below
the level of optical penetration. So
a far more highly evolved Mariner
is sent out, programmed to dive
into Jove’s immense atmosphere.
But—it suddenly radios back from
Jupiter: “Have gone into orbit
around Jupiter at three hundred
thousand miles. Decided Jupiter un-
safe for me; will stay out here
where it’s safer.” This would con-
stitute unreliable behavior, so far as
JPL and NASA were concerned—
but it would certainly be more “in-
telligent” than the Rangers that sui-
cided dutifully on the Moon.

Crystalloid machines are not in-
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herently more reliable; they’re sim-
ply exceedingly stupid, so far. They
aren’t inherently stronger; to date,
in terms of pound-for-pound and
cubic-inch-for-cubic-inch, colloid
machines have them far outclassed.

But the crystalloid machine does
have inherent characteristics that
the colloid can never match. If what
you want is a stupid, reliable device
that can reach down into a steel-
mill soaking pit and lift out a
yellow-hot ingot weighing a dozen
tons, plonk it neatly onto the bed of
a rolling mill, and squeeze it down
to neat I beams—that’s a job for a
crystalloid machine. Colloids can’t
operate -at incandescent tempera-
tures.

They can’t operate at
helium temperatures, either.

They can’t grow to the size nec-
essary to lift 250-ton locomotives
around, by reason of the very fact
that makes them self-repairing.
They metabolize throughout their
bulk—and that means heat-genera-
tion throughout that bulk. When
they get that big, there is no such
thing as “cold-blooded”; fermenta-
tive processes alone would generate
so much heat, with so small a radi-
ating surface, that they’d cook
themselves in their own juices—
literally.

On the other hand, there are jobs
that crystalloid automation might
do all right—but never will.

Some years back, the Army was
looking for a vehicle for use in
Arctic territory; they wanted some-
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thing that could operate over the
wild variety of Arctic terrain in all
seasons. Muskeg swamp—open riv-
ers, with steep, slippery banks—
on thin, broken ice in fall and
spring—climb over pack-ice in
winter—work  effectively from
—90°F to +95°F., through shallow
streams with sand and gravel, or
over barren rock.

What they really need, obviously,
is a pack of trained Polar Bears.
Those colloid machines can, more-
over, live off the country, and are
self-repairing, self-maintaining and
self-replacing.

Hovercraft? Heh! Like to see
you control one of those con-
traptions when an Arctic blizzard
gets howling! They are as willing to
go sidewise as forward. Or hold it
on a 45° slope for a traverse. And
they won’t operate on walrus blub-
ber and frozen fish, either.

Those automated automobiles
they’ve been talking about, with
electronic computer control that
can follow a complex network of
signal cables built into the roads?
Just dial your destination, and the
thing follows the cables and gets
you there.

Provided, that is, all the cables
are all functioning properly, as is
every component in your computer-
gadget and in the computers in all
the other cars around! Because, of
course, your computer will inevi-
tably, in its one-track, super-stupid
little mind, do what it’s supposed to,
even if some other car is roaring
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along the wrong way on the high-
way.

" Sure, it’d be convenient to have
a car that would take you safely
home after a pleasant but alcoholic
celebration somewhere. But heck—
Grandpaw had that problem licked.
What we need is less horsepower
and more horse sense installed in
our cars. Organic computers are a
darned sight cheaper!

The greatest food supply this
planet produces is naturally enough
produced on the greatest area of
the planet—the sea. Plankton
represents several orders of magni-
tude more food than our arable
land produces. Very reliable, too;
it never suffers from drought or
floods.

What we need is a machine that
can harvest that crop, gather it,
process it, and convert it into satis-
factory human food. This requires
a large, mobile, self-propelled vessel,
capable of navigating over huge
stretches of open sea—avoiding
rocks and sandbars—able to hold
the sea in all weather while gathering
and processing the plankton.

Crystalloid machines could be
built no doubt; it’d take quite a few
megabucks worth of computer
equipment to run it, and mainte-
nance and repair of such equipment
would be distinctly expensive.

There’s an excellent machine for
this service already in use by the
Japanese. It’s called “a whale,” and
supplies good-quality steaks in fifty
to seventy-five ton lots. A little
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biological engineering could perhaps
improve the colloid machine slight-
ly—but economically, it's got the
crystalloid competitors beat right
now!

It’s been shown, by the psychol-
ogy department at Harvard, that
trained pigeons make ideal assem-
bly-line small-parts inspectors. They-
’ve evolved, over several megayears,
as natural-hatched small-parts in-
spectors, able to differentiate be-
tween sand, gravel, seed hulls and
good seeds. They can recognize
seeds and not-seeds in any orienta-
tion, in any kind of light, however
rotated—a feat that requires an im-
mensely complex and highly sophis-
ticated computer. A new pigeon,
ready for training, costs about seven-
ty-five cents; a new computer, ready
for programming, costs about three
megabucks.

So why do, with crystalloid ma-
chines, what a colloid machine can
do so much more cheaply?

Reliability? Hah! Wait till you’ve
got a computer with sufficient dis-
crimination and evaluation circuits
to be able to do it at all! Betcha,
when you have it, it turns out to
make intelligent decisions like, “I
wonder what happens if I reject all
the units as defective?” Or “If I
stop rejecting the defectives, maybe
they’ll give me something different
and less boring to do.”

When you make a computer with
that level of ability—are you sure
it'll be stupid enough to be reliable?

The Editor.

Analog Science Fiction / Science Fact
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To people who have always meant to own

THE WORLD OF MATHEMATICS

The famous four-volume library edited, with commentaries, by James
R. Newman (over 100,000 copies have been sold in the original hard-
bound edition currently priced at $25) is available complete and
unabridged in paperback — four volumes, boxed, at only $9.95.

Partial Contents

GENERAL SURVEY — Jourdain: The
Nature of Mathematics.
AL AND BIOGR, AL —

Turnbull: The Great Mathematicians;
Newman: The Rhind Papyrus; Plu-
tarch: Archimedes; 12 others.
ARITHMETIC, NUMBERS AND THE ART
OF COUNTING — Archimedes: Poppy
Seeds and The Universe; Ball: Calcu-
lating Prodigies; Newton: The Binomial
Thearem; 6 others.

MATHEMATICS OF SPACE AND MO-
TION — Clifford: The Science of Space,
The Space Theory of Matter; Euler:
The Seven Bridges of Konigsberg: A
Famous Problem. Kline: Projective Ge-
ometry; 7 others,

MATHEMATICS AND THE PHYSICAL
WORLD — Galileo: Mathematics of Mo-
tion; Moseley: Atomic Numbers; Boys:
The Soap Bubble; Mendel: Mathemat-
ics of Heredity; 18 others.
MATHEMATICS AND THE SOCIAL SCI-
ENCES — Malthus: Mathematics of
W ealth ; Richardson: Statistics of Dead-
Iy Quarrels; Hurwicz: On the Theory
of Games; 7 others.

THE LAWS OF CHANCE — De LaPlace:
Concerning Probability; Peirce: The
Red and The Black; 5 others.

THE MATHEMATICAL WAY OF THINK-
ING — Peirce: The Essense of Mathe-
matics; Mach: The Economy of Sci-
ence; 3 others.

MATHEMATICS AND LOGIC — Boole:
The Mathematical Analysis of Logic;
Nagel: Symbolic Notation; 3 others.
THE UNREASONABLENESS OF MATHE-
MATICS — Kasner and Newman: Para-
dox Lost and Paradox Regained; Hahn:
The Crisis in Intuition.

BECOMING ONE'S OWN MATHEMA-
TICIAN — G. Polya: How to Solve It
(excerpt).

THE VOCABULARY OF MATHEMATICS
—Kasner and Newman: New Names for

MATHEMATICS AS AN ART — Sullivan:
Mathematics as an Art.

VARIOUS CLEVER MACHINES — Von
Neumann: Theory of Automata; Tur-
ing: Can a Machine Think? Shannon:
A Chess-Playing Machine.

THE UNGENTLE USES OF MATHEMAT-
ICS — Lanchester: Mathematics in War-
fare; Morse and Kimball: How to Hunt
a Submarine.

A MATHEMATICAL THEORY OF ART —
Birkhoff: Mathematics of Aesthetics.
MATHEMATICS IN LITERATURE —Swift:
Cycloid Pudding; Huxley: Young Ar-
chimedes; 3 others.

MATHEMATICS AND MUSIC — Jeans:
The Mathematics of Music.
MATHEMATICAL DIVERSIONS, PUZ-
ZLES, AND FANCIES — selections by:
Stephen Leacock, Lewis Carroll, W. W.
Rouse Ball, 7 others.

THE MATHEMATICIAN EXPLAINS HIM-
SELF—Hardy: A Mathematician’s Apol-
ogy; Poincare: Mathematical Creation ;
How Ideas Are Born; Von Neumann:
The Mathematician.

MATHEMATICS AND MORALITY —
G. D. Birkhoff: 4 Mathematical Ap-
proach to Ethics.

The most extensive collection ever published, for layman and expert,
of the great literature of Mathematics from the Rhind Papyrus of

Egypt to Einstein’s theories. Pr

d in four

d illustrated

volumes with 500 drawings, halftones and facsimile reproductions. }

HE WORLD OF MATHEMAT-

1cs, published in 1956, be-
came an instantaneous and
spectacular bestseller. Since
then this superb collection has
found its way into more than
112,000 homes- in the original
higher priced, hard-bound edi-
tions.

Over the years it has become
apparent that, for many thou-
sands for whom the collection
would be most rewarding, the
$25 price has been too high.
So we explored every possible
way of producing a handsome,
readable, durable set at far
less. The result is the four-
volume paperback WORLD OF
MarnemaTics. Not a word has
been cut. The type page is
exactly the same as in the
original edition. The paper,
while of lighter weight, is of
excellent quality. The princi-
pal cost difference is in the
binding and in our savings on
substantial printings. We are
extremely pleased with the
handsome paper-cover bind-
ing. The result, at $9.95 for the
boxed set, is surely one of the
great book bargains of all time.
From Vajda on Matching

Pennies to the Theories

of Einstein

From Archimedes on Poppy
Seeds and the Universe to
Shaw’s The Vice of Gambling
and the Virtue of Insurance —
here are 133 great books, es-
says, articles and stories —
more than a million words. All
are woven together with a clear

and brilliant 130,000 word
commentary by James R. New-
man, member of the Board of
Editors of Scientific American
Magazine.

Every Field of
Mathematical Thought
Do you know what the small-

est thing in the Universe is?
Theibizgast 2l Fholifdstest?
Read D’Arcy Thompson's essay
on Magnitude. From Von Neu-
mann’s classic Theory of
Games to the mathematics of
music—even of metaphysicsand
golf—every field of mathemat-
ical thought is represented.
Two basic books are in-

cluded in full: Jourdain’s The_

Nature of Mathematics- and
Turnbull’s The Great Mathe-
maticians.

Only a very small fraction
of the authors and titles can
be included in the partial con-
tents listed here. In their en-
tirety they are irresistible to
all who respond to the miracle
of the human mind that dares
to chart the galaxies, weigh
earth and atom, outguess

chance, invent the straight

line, add irrational numbers,’

and describe infinity.

How to Take Advantage
of This Offer

In order to make this great

library of books more easily
available, your set not only
will be sent for a 10-day trial

examination but. if desired, it
may be purchased on the easy

terms offered below.

To examine it in your home

for 10 days, simply fill out the
order form and mail it today.
A set will be sent to you at
once. If you are not absolutely
sure that you and your family
will place the value of Tug
WORLD OF MATHEMATICS at
much greater than its cost, re-
‘urn it to us and owe nothing.
Otherwise, you may (if you
wish) remit only $1.95 in 10

days and $4 monthly for two

months, plus postage, as pay-
ment in full. At all bookstores,
or mail coupon to: SIMON AND
Scuuster, Publishers, Dept.

100, 630 Fifth Avenue, New

York, N. Y. 10020.

10-DAY TRIAL EXAMINATION
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SIMON and SCHUSTER, Publishers, Dept. 100

630 Fifth Avenue, New York, N. Y. 10020

Please send me.................. sets of THE WORLD OF
MatiEmMATICS; in four soft-bound volumes, boxed, over
2500 pages, illustrated. If after browsing through it leisurely
for 10 days I am not completely delighted. I will return the
set(s) and owe nothing. Otherwise I will remit only $9.95
per set — in three payments consisting of £1.95 within 10
days, and $4.00 per month for two months (plus postage)
for each set.

CHECK HERE if you prefer to examine the De Luxe Edi-

tion — four handsome, hard-bound volumes d-
stamped, boxed. Same 10-day examination offer. If you decide
to keep the De Luxe set(s), remit only $5 per set within 10
days, then $5 per month for each set for four months, plus
full postage charges with the last payment.

City.. % o
ADDED SAVINGS: Check here if you are enclosing $9.
per soft-bound set ($25 per De Luxe hard-bound set)

as payment in full. Then we will pay all postage. Same 10-

day privilege of return for full refund applies.
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