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/NERBIF: Page 41 (paragraph starts with Peewee saying, "But right now I think we better hang on...") to page
42, about 1/2 way down... (Kip says, "...And why were you stealing a ship?")
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/NERBIA: Excerpt 1: Pg 52 (all) to pg 54 (...That's what I'll do.)
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BELYAV6: &l

/NEE5|F: Page 45 (I was face up but... to ... He had no expression in his speech)
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ENBBERD, FYEZLOBEEFEAERY EREERNIBSND, ChiFEENFrRHBEETATVLS
CERBORTAA—ITEDELEVWSELE, ABROE2TEFEVTONESHREE, 1 X—2EFTEL
ZTOREARYDOEICEZD, ChIFEESBAP TTELEBAYANOTIHNNY EBRDOTEEL,
AGHNRLTREEBD—DE, E2E—DOBEEFE>THHETZ LK,
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1. The Blind Men and the Elephant& W 55 Z 7%
http://www.peacecorps.gov/wws/guides/looking/story22.html

2. HREROBEZFELEZ (FETNTN, JI—7, £EEI17224&),
E-E:

1. XOSIAZHRAABRODEDREN COBEATELATVIEAELES,
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The Blind Men and the Elephant %Z& &t 33
http://www.peacecorps.gov/wws/guides/looking/story22.html

The Blind Men and the Elephant

| BERXBEVEFE>TVBEBRATTA?

2 ZOBEEFEE>TUDC EORARATTH?

3 ZOEDRABVERE Y IORER CEATEELEA? BBLEE

4 BEREORABLVEASOVIOHBT, AX—VEBBCEATEELEA

5 EULBREATOYIDHBTNTEBZADETE, ELAA—TTBENTEETH?
6 UDERLDA X—TERECEXB IR, ESTREVLTTA?

- ot

Have Space Suit-Will Travel

1 EROON—N-NL2 T4 EWormfaceDFHAZ TR, EORBEZFE>TVWERTH?
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TEXT EXCERPTS FROM
Heinlein, Robert A. Have Space Suit Will Travel. New York: Ballentine Books, 1958.

Excerpt page 27: Used in science lesson 1

Suited up, with bottles on my back, I weighed more than twice what I do stripped. Besides that, although the
joints were constant-volume, the suit didn‘t work as freely under pressure. Dress yourself in heavy fishing
waders, put on an overcoat and boxing gloves and a bucket over your head, then have somebody strap two
sacks of cement across your shoulders and you will know what a space suit feels like under one gravity.

But ten minutes later I was handling myself fairly well and in half an hour I felt as if I had worn one all my life.
The distributed weight wasn‘t too great (and I knew it wouldn‘t amount to much on the Moon). The joints
were just a case of getting used to more effort. I had had more trouble learning to swim.

It was a blistering day: I went outside and looked at the Sun. The polarizer cut the glare and I was able to look
at it. [ looked away; polarizing eased off and I could see around me.

I stayed cool. The air, cooled by semi-adiabatic expansion (it said in the manual), cooled my head and flowed
on through the suit, washing away body heat and used air through the exhaust valves. The manual said that
heating elements rarely cut in, since the usual problem was to get rid of heat; 1 decided to get dry ice and
force a test of thermostat and heater.

I tried everything I could think of. A creek runs back of our place and beyond is a pasture. I sloshed through
the stream, lost my footing and fell-the worst trouble was that I could never see where I was putting my feet.
Once I was down I lay there a while, half floating but mostly covered. I didn‘t get wet, I didn‘t get hot, I didn‘t
get cold, and my breathing was as easy as ever even though water shimmered over my helmet.

I scrambled heavily up the bank and fell again, striking my helmet against a rock. No damage, Oscar was
built to take it. I pulled my knees under me, got up, and crossed the pasture, stumbling on rough ground but not
falling. There was a haystack there and I dug into it until I was buried.

Cool fresh air... no trouble, no sweat.

After three hours I took it off. The suit had relief arrangements like any pilot‘s outfit but I hadn‘t rigged it yet,
so I had come out before my air was gone. When I hung it in the rack I had built, I patted the shoulder yoke.
—Oscar, you‘re all right,” I told it. —You and I are partners. We‘re going places.*

I would have sneered at five thousand dollars for Oscar.

While Oscar was taking his pressure tests I worked on his electrical and electronic gear. I didn‘t bother with a
radar target or beacon; the first is childishly simple, the second is fiendishly expensive. But I did want radio
for the space-operations band of the spectrum- the antennas suited only those wavelengths. I could have built an
ordinary walkie-talkie and hung it outside- but I would have been kidding myself with a wrong frequency and
gear that might not stand vacuum. Changes in pressure and temperature and humidity do funny things to
electronic circuits; that is why the radio was housed inside the helmet.

The manual gave circuit diagrams, so I got busy. The audio and modulating circuits were no problem, just
battery-operated transistor circuitry which I could make plenty small enough. But the microwave part-

It was a two-headed calf, each with transmitter and receiver- one centimeter wavelength for the horn and three
octaves lower at eight centimeters for the spike in a harmonic relationship, one crystal controlling both. This
gave more signal on broadcast and better aiming when squirting out the horn and also meant that only part of
the rig had to be switched in changing antennas. The output of a variable-frequency oscillator was added to
the crystal frequency in tuning the receiver. The circuitry was simple- on paper.
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But microwave circuitry is never easy; it takes precision machining and a slip of a tool can foul up the
impedance and ruin a mathematically calculated resonance.

Well, I tried. Synthetic precision crystals are cheap from surplus houses and some transistors and other
components I could vandalize from my own gear. And I made it work, after the fussiest pray-and-try-again I
have ever done. But the consarned thing simply would not fit into the helmet.

Call it moral victory- I‘ve never done better work.

I finally bought one, precision made and embedded in plastic, from the same firm that sold me the crystal. Like
the suit it was made for, it was obsolete and I paid a price so low that I merely screamed. By then I would
have mortgaged my soul- I wanted that suit to work.

The only thing that complicated the rest of the electrical gear was that everything had to be either

—fail-safe* or —no-fail“; a man in a space suit can‘t pull into the next garage if something goes wrong- the
stuff has to keep on working or he becomes a vital statistic. That was why the helmet had twin headlights; the
second cut in if the first failed- even the peanut lights for the dials over my head were twins. I didn‘t take
short cuts; every duplicate circuit I kept a duplicate and tested to make sure that automatic changeover always
worked.

TEXT EXCERPTS FROM
Heinlein, Robert A. Have Space Suit Will Travel. New York: Ballentine Books, 1958.

Excerpt page 41: Used in science lesson 2

—But right now I think we had better hang on. We ought to be at halfway point in a few minutes- and a
skew-flip is disconcerting even if you are strapped down.*

I had read about skew-flip turn-overs, but only as a theoretical maneuver; I had never heard of a ship that could
do one. If this was a ship. The floor felt as solid as concrete and as motionless. —I don‘t see anything to hang
on to.*

—Not much, I‘m afraid. But if we sit down in the narrowest part and push against each other, I think we can
brace enough not to slide around. But lets hurry; my watch might be slow.*

We sat on the floor in the narrow part where the angled walls were about five feet apart. We faced each other
and pushed our shoes against each other, each of us bracing like an Alpinist inching his way up a rock
chimney-my socks against her tennis shoes, rather, for my shoes were still on my workbench, so far as I knew.
I wondered if they had simply dumped Oscar in the pasture and if Dad would find him.

—Push hard, Kip, and brace your hands against the desk.*

Idid so. —How do you know when they‘ll turn over, Peewee?“

—I haven‘t been unconscious- they just tripped me and carried me inside- so I know when we took off. If we
assume that the Moon is their destination, as it probably is, and if we assume one gravity the whole jump-
which can‘t be far off; my weight feels normal. Doesn‘t yours?“

I considered it. —I think so.*

—Then it probably is, even though my own sense of weight may be distorted from being on the Moon. If
those assumptions are correct, then it is almost exactly a three-and-a-half-hour trip and-“ Peewee looked

at her watch. —-E.T.A. should be nine-thirty in the morning and turn-over at seven-forty-five. ~Any
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momentnow.“—Is it that late? I looked at my watch. —Why, 1‘ve got a quarter of two.*

—You‘re on your zone time. I‘'m on Moon time-Greenwich time, that is. Oh, oh! Here we go!“The floor tilted,
swerved, and swooped like a roller coaster, and my semicircular canals did a samba.Things steadied down as I

pulled out of acute dizziness.
—You all right?** asked Peewee.l managed to focus my eyes. —Uh, I think so. It felt like a one-and-a-half
gainer into a dry pool.“—This pilot does it faster than I dared to. It doesn‘t really hurt, after your eyes uncross.

But that settles it.

We‘re headed for the Moon. We‘ll be there in an hour and three quarters.“I still couldn‘t believe it.
—Peewee? What kind of ship can gun at one gee all the way to the Moon? Theybeen keeping it secret?

And what were you doing on the Moon anyhow? Anyway why were you stealing a ship?

TEXT EXCERPTS FROM
Heinlein, Robert A. Have Space Suit Will Travel. New York: Ballentine Books, 1958.

Excerpt page 52: Used in science lesson 3.

When I was a kid, we used to pretend we were making the first landing on the Moon. Then I gave up romantic
notions and realized that I would have to go about it another way. But I never thought I would get there
penned up, unable to see out, like a mouse in a shoe box.

The only thing that proved I was on the Moon was my weight. High gravity can be managed anywhere, with
centrifuges. Low gravity is another matter; on Earth the most you can squeeze out is a few seconds going off
a high board, or by parachute delay, or stunts in a plane.

If low gravity goes on and on, then wherever you are, you are not on Earth. Well, I wasn‘t on Mars; it had to be
the Moon.

On the Moon I should weigh a little over twenty-five pounds. It felt about so- I felt light enough to walk on a
lawn and not bend the grass.

For a few minutes I simply exulted in it, forgetting him and the trouble we were in, just heel-and-toe around the
room, getting the wonderful feel of it, bouncing a little and bumping my head against the ceiling and feeling
how slowly, slowly, slowly I settled back to the floor. Peewee sat down, shrugged her shoulders and gave a
little smile, an annoyingly patronizing one. The —OIld Moon-Hand*“ ce all two weeks more of it than I had
had.

Low gravity has its disconcerting tricks. Your feet have hardly any traction and they fly out from under you.
I had to learn with muscles and reflexes what I had known only intellectually: that when weight goes down,
mass and inertia do not. To change direction, even in walking, you have to lean the way you would to round a
turn on a board track- and even then if you don‘t have traction (which I didn‘t in socks on a smooth floor) your
feet go out from under you.

A fall doesn‘t hurt much in one-sixth gravity but Peewee giggled. I sat up and said, —Go and laugh,smartie.
You can afford to- you‘ve got tennis shoes.“—I‘m sorry. But you looked silly, hanging there like a slow-motion

picture and grabbing air.“—No doubt. Very funny.“—I said I was sorry. Look, you can borrow my shoes.*
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I looked at her feet, then at mine, and snorted. —Gee, thanks!“—Well... you could cut the heels out, or

something. It wouldn‘t bother me. Nothing ever does. Where areyour shoes, Kip?
—Uh, about a quarter-million miles away- unless we got off at the wrong stop.“—Oh. Well, you won‘t need
them much, here.“—Yeah.“ I chewed my lip, thinking about —here* and no longer interested in games with

gravity. —Peewee?

What do we do now?“—About what?“—About him.“—Nothing. What can we do?“—Then what do we
do?“—Sleep.“—Huh?“—Sleep. ”Sleep, that knits up the ravell‘d sleave of care.* ”Tired Nature‘s sweet restorer,

balmy sleep.*

”Blessings on him who invented sleep, the mantle that covers all human
thoughts.‘“—Quit showing off and talk sense!*

— I am talking sense. At the moment we‘re as helpless as goldfish. We‘re simply trying  to survive- and the
first principle of survival is not to worry about all the impossible and concentrate on what‘s possible. I‘m
hungry and thirsty and uncomfortable and very, very tired... and all I can do about it is sleep. So if you will
kindly keep quiet, that‘s what 111 do.”

TEXT EXCERPTS FROM
Heinlein, Robert A. Have Space Suit Will Travel. New York: Ballentine Books, 1958.

Excerpt Pg 89: Used in science lesson 4.

I had wondered how we could be so lost so close to human habitation ce and how crawly monsters could hide a
base only forty miles from Tombaugh Station. Well, I had time to think and could figure it out because I could
see the Moon around me.

Compared with the Moon the Arctic is swarming with people. The Moon‘s area is about equal to Asia

ce with fewer people than Centerville. It might be a century before anyone explored that plain where

Wormface was based. A rocket ship passing over wouldn‘t notice anything even if camouflage hadn‘t been
used; a man in a space suit would never go there; a man in a crawler would find their base only be accident
even if he too the pass we were in and ranged around that plain. The lunar mapping satellite could photograph
it and rephotograph, then a technician in London might note a tiny difference on two films. Maybe. Years
later somebody might check up ce if there wasn‘t something more urgent to do in a pioneer outpost where
everything is new and urgent.

As for radar sightings ce there were unexplained radar sightings before I was born.

Wormface could sit there, as close to Tombaugh Station as Dallas is to Fort Worth, and not fret, snug asa snake

under a house. Too many square miles, not enough people.Too incredibly many square miles...Our whole
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world was harsh bright cliffs and dark shadows and black

sky and endless putting one foot in front of the other.But eventually we were going downhill oftener than up
and at weary last we came to a turn where wecould see out over a hot bright plain. There were mountains

awfully far away; even from our height, up a

thousand feet or so, they were beyond the horizon. 1 looked out over that plain, too dead beat to
feeltriumphant, then glanced at Earth and tried to estimate due West.Pewee touched her helmet to mine.
—There it is, Kip.“—Where?* She pointed and I caught a glint on a silvery dome.The Mother Thing trilled at
my spine. —What is it, children?“—Tombaugh Station, Mother Thing.“Her answer was wordless assurance

that we were good children and that she had known that we could

do it. The station may have been tem miles away. Distances were hard to judge, what with that funny horizon

and never anything for comparison ce I didn‘t even know how big the dome was. —Peewee, do we dareuse
radio?“‘She turned and looked back. I did also; we were about as alone as could be. —Let‘s risk it.“—What
frequency?“—Same as before. Space operations. I think.“So I tried. —Tombaugh Station. Come in,

Tombaugh Station. Do you read me?* Then Peewee tried. I

listened up and down the band I was equipped for. No luck.I shifted to horn antenna, aiming at the gling of light.
No answer.—We‘re wasting time, Peewee. Let‘s start slogging.“She turned slowly away. I could feel her
disappointment ce I had trembled with eagerness myself. I caught

up with her and touched helmets. —Don‘t let it throw you, Peewee. They can‘t listen all day for us to

call. We see it, now we‘ll walk it.“—I know,* she said dully.

As we started down we lost sight of Tombaugh Station, not only from twists and turns but because we dropped
it below the horizon. I kept calling as long as there seemed any hope, then shut it off to save breath and
battery.

TEXT EXCERPTS FROM
Heinlein, Robert A. Have Space Suit Will Travel. New York: Ballentine Books, 1958.
Excerpt page 101: Used in science lesson 5.
The outer door opened and I had my first view of Pluto.
I don‘t know what I expected. Pluto is so far out that they can‘t get decent photographs even at Luna
Observatory. 1 had read articles in the Scientific American and seen pictures in LIFE, bonestelled to look like

photographs, and remembered that it was approaching its summer- if —summer* is the word for warm enough
to melt air. I recalled that because they had announced that Pluto was showing an atmosphere as it got closer
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to the Sun.

But I had never been much interested in Pluto-too few facts and too much speculation, too far away and not
desirable real estate. By comparison the Moon was a choice residential suburb. Professor Tombaugh (the
one the station was named for) was working on a giant electronic telescope to photograph it, under a
Guggenheim grant, but he had a special interest; he discovered Pluto years before I was born.

The first thing I noticed as the door was opening was click...click...click- and a fourth click, in my helmet, as
Oscar‘s heating units all cut in.

The Sun was in front of me- I didn‘t realize what it was at first; it looked no bigger than Venus or Jupiter does
from Earth (although much brighter). With no disc you could be sure of; it looked like an electric arc.

Fats jabbed me in the ribs. —Snap out of your hop.*

A drawbridge joined the door to an elevated roadway that led into the side of a mountain about two hundred
yards away. The road was supported on spidery legs two or three feet high up to ten or twelve, depending on
the lay of the land. The ground was covered with snow, glaringly white even under that pinpoint Sun. Where
the stilts were longest, about halfway, the viaduct crossed a brook.

What sort of —water* was that? Methane? What was the —snow*? Solid ammonia? I didn‘t have tables
to tell me what was solid, what was liquid, and what was gas at whatever hellish cold Pluto enjoyed in the
—summer.”“ All I knew was that it got so cold in its winter that it didn‘t have any gas or liquid-just vacuum,
like the Moon.

I was glad to hurry. A wind blew from our left and was not only freezing that side of me in spite of Oscar‘s
best efforts, it made the footing hazardous- I decided it would be far safer to do that forced march on the Moon
again than to fall into that —snow.“ Would a man struggle before he shattered himself and his suit, or would he
die as he hit?

Adding to hazard of wind and no guard rail was traffic, spacesuited wormfaces. They moved at twice our
speed and shared the road the way a dog does a bone. Even Skinny resorted to fancy footwork and I had three
narrow squeaks.

The way continued into a tunnel; ten feet inside a panel snapped out of the way as we got near it. Twenty feet
beyond was another; it did the same and closed behind us. There were about two dozen panels, each behaving
like fast-acting gate valves, and the pressure was a little higher after each. I couldn‘t see what operated them
although it was light in the tunnel from glowing ceilings. Finally we passed though a

heavy-duty air lock, but the pressure was already taken care of and its doors stood open. It led into a large
room.

Wormface was inside. The Wormface, I think, because he spoke in English: —Come!* I heard it through my
helmet.

TEXT EXCERPTS FROM
Heinlein, Robert A. Have Space Suit Will Travel. New York: Ballentine Books, 1958.

Excerpt page 45: Used in science lesson 6 and language arts lessons 1,2,3,6.

I was face up but it took time to realize this must be the control room. It didn‘t look like anything any human
would design as a control room, which wasn‘t surprising as no human had. Then I saw him.

Peewee needn‘t have warned me; I didn‘t want to antagonize him.

36



World Space Week Heinlein Teacher Kit

The little guy was tough and dangerous, the fat guy was mean and murderous; they were cherubs compared
with him. If I had had my strength I would have fought those two any way they like; I don‘t think I‘'m too afraid
of any human as long as the odds aren‘t impossible.

But not him.

He wasn‘t human but that wasn‘t what hurt. Elephants aren‘t human but they are very nice people. He was
built more like a human than an elephant is but that was no help- I mean he stood erect and had feet at one end
and a head at the other. He was no more than five feet tall but that didn‘t help either; he dominated us the way
a man dominates a horse. The torso part was long a mine; his shortness came from very squat legs, with feet (I
guess you would call them feet) which bulged out, almost disc-like. They made squashy, sucking sounds when
he moved. When he stood still a tail, or third leg, extruded and turned him into a tripod- he didn‘t need to sit
down and I doubt if he could.

Short legs did not make him slow. His movements were blurringly fast, like a striking snake. Does this
mean a better nervous system and more efficient muscles? Or a native planet with higher gravity?

His arms looked like snakes- they had more joints than ours. He had two sets, one pair where his waist should
have been and another set under his head. No shoulders. I couldn‘t count his fingers, or digit tendrils; they
never held still. He wasn‘t dressed except for belt below and above the middle arms which carried whatever
such a thing carries in place of money and keys. His skin was purplish brown and looked oily.

Whatever he was, he was not the same race as the Mother Thing.

He had a faint sweetish musky odor. Any crowded room smells worse on a hot day, but if I ever whiff that
odor again, my skin will crawl and I°ll be tongue-tied with fright.

I didn‘t take in these details instantly; at first all I could see was his face. A —face™ is all I can call it.haven‘t
described it yet because [‘m afraid I‘1l get the shakes. But I will, so that if you ever see one, you‘ll shoot first,
before your bones turn to jelly.

No nose. He was an oxygen breather but where the air went in and out I couldn‘t say- some of it through the
mouth, for he could talk. The mouth was the second worst part of him; in place of jawbone and chin he had
mandibles that opened sideways as well as down, gaping in three irregular sides. There were rows of tiny
teeth but no tongue that I could see; instead the mouth was rimmed with cilia as long as angleworms. They
never stopped squirming.

I said the mouth was —second worst™; he had eyes. They were big and bulging and protected by horny ridges,
two on the front of his head, set wide apart.

They scanned. They scanned like radar, swinging up and down and back and forth. He never looked at you
and yet was always looking at you.

When he turned around, I saw a third eye in back. I think he scanned his whole surroundings at all times, like
a radar warning system.

What kind of brain can put together everything in all directions at once? I doubt if a human brain could, even
if there were any way to feed in the data. He didn‘t seem to have room in his head to stack much of a brain,
but maybe he didn‘t keep it there. Come to think of it, humans wear their brains in an exposed position; there
may be better ways.

But he certainly had a brain. He pinned me down like a beetle and squeezed out what he wanted. He didn‘t
have to stop to brain-wash me; he questioned and I gave, for an endless time-it seemed more like days than
hours. He spoke English badly but understandably. His labials were all alike- —buy* and —pie* and
—vie* sounded the same. His gutturals were harsh and his dentals had a clucking quality. But I could
usually understand and when I didn‘t, he didn‘t threaten or punish; he just tried again. He had no expression in
his speech.
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