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COSMIC BUTTERFLY

By FRANK TINSLEY

The Stuhlinger concept of a solar powered, interplanetary

vehicle, was one of the first, true, spaceship designs . « »

N current usage, the terms

“spaceship” and ‘“space trav-
el” are being kicked around rath-
er loosely. Accustomed by now to
the launchings, lift-offs and men
in orbit, the public tends more
and more to accent headline ter-
minology—to think of today’s
Redstone and Atlas rockets as
“Spaceships.” Actually, as you
and I well know, these outsize
fireworks are merely first-stage
boosters—cosmic tugboats that
lift the exploratory vehicles off
their pads and build up their
initial speeds. Dropped ignomini-
ously when their part of the job
is done, the big pushers almost
never rise beyond the earth’s at-
mosphere. As a rule, only the
final stage or two of the vehicle
ever gets into orbit, and even
these can hardly be called “space-
ships” with any degree of ac-
curacy. * A o

tion stations.

In time to come, such craft
will be dismissed as workaday
ferries or local satellites, operat-
ing as routine maintenance ma-
chines or earthbound observa-
Only the cosmic
Queens, the manned and con-
trolled interplanetary vehicles,
will be classed as true ‘“space-
ships.” To earn that proud desig-
nation, they must be independent
entities, capable of entering or -
leaving orbits at will and chang-
ing course and destination at the
direction of their pilots. Operat-

“ing only in the weightless, fric-

tionless areas of our solar sys-
tem, the powerplants of these
craft will differ completely from
today’s gravity conquering rock-
ets, and their unusual forms and
design features will seem odd in-
deed to earth habituated eyes.
All  our age-oid engineering .
knowledge, predmated on thn




weight and strength require-
ments of our gravitational pull,
will have to be tossed aside by
tomorrow’s spacemen. These
builders of the future will have
to start from scratch—reorient
their ideas to a whole new spec-
trum of engineering criteria,
methods and materials. The
problems presented by this new
frontier, have intrigued a few of

our more farsighted and imagin-
ative minds and already, a scat-
tering of theoretical spaceship
designs have appeared.

NE of the earliest of thege
was envisioned by the Ger-

man astro-engineer, Dr. Ernst

Stuhlinger. A leading light of the
famous Peenemunde V-2 group,
brought to the U.S. after the fall




of Hitler, Dr. Stuhlinger now
heads N.A.S.A’s Marshall Space
Flight Center at Huntsville, Ala-
bama. Based on his expert knowl-
edge of space physics and experi-
mental powerplants, the Cosmic
Butterfly was the first soundly
engineered vehicle to develop
electric power from solar heat,
and employ an “ion engine” for
propulsive thrust. This huge ma-
chine, named for its plan-form
resemblance to a fluttering but-
terfly, weighs far less than any
chemical-fuel ship of its capacity
and develops but a fraction of its
power. Yet in space, where even
. the slightest nudge can move a
mountain, its overall efficiency is
vastly superior.

Back of the Butterfly’s unique
design is a thorough understand-
ing of the logistics of cosmic
flight. Dr. Stuhlinger was con-
vinced that the enormous
amounts of fuel required to break
free from the earth’s gravita-
tional grip made earth launch-
ings far too expensive in ship
size, weight and cost. It seemed
obvious to him that economical
spaceships must be assembled at
and Jaunched from a gravity-free
-earth satellite, and that they
must terminate their flights at
similar stations orbiting around
the destination planets. It meant
that the ship’s component parts,
plus its fuel, supplies and pas-
sengers, must first be shuttled
from earth to the satellite base—

COSMIC BUTTERFLY

and that a like ferry system ig
necessary at the other end of the
trip. This set-up is now generally
accepted as the most efficient
method possible.

THIS point, however, Stuh-
linger parted company with
proponents of conventional pro-
pulsion. If chemical rockets were
used on the interplanetary leg,
he pointed out, some 170 pounds
of fuel must be ferried up to the
satellite base for every pound of
the spaceship’s payload—and
each of the 170 will require half
a ton of ferry fuel to hoist it
through the earth’s gravitational
field! The staggering cost and
difficulty of such a project is ap-
parent. The Doctor considered it
obvious therefore, that chemical
fuels were out as far as inter-
planetary cruises were con-
cerned. While technically possi-
ble, the excessive cost makes it a
poor bargain. Instead, he pro-
posed something new—a com-
bination of the Saenger system
of electro-particle propulsion, and
Dr. Abbot’s solar steam plant as
a power source. It has been com-
puted that around a kilowatt of
radiant energy falls upon each
square meter of space throughout
the solar system. Stuhlinger de-
termined to put this free sun-
power to use.
His spaceship design, capable

of carrying ten passengers, plus .
fifty tons of cargo, weighs onl‘y;




250 tons—as compared with 1,-
100 tons for a chemically fuelled
rocketship of similar capacity.
Flight time from an earth satel-
lite to one orbiting around Mars
is approximately one year. Even
more remarkable savings would
result on longer journeys. On a
two year flight of somc 780 mil-
lion miles the Butterfly would
~ have a take-off weight of only 275
tons, whereas the chemically
fuelled job would tip the scales at
no less than 7,500! Furthermore,
the rocket fuel would have to be
- laboriously trucked up to the
starting point at enormous cost.
The Butterfly, on the other hand,
- would use free solar energy,
picked up as she went along. Al-
together, it was a rather attrac-
~ tive notion. Let’s sign up for a
Martian cruise aboard one of
these Butterflies and see what in-
terplanetary travel a la Stuhlin-
; would be like.

A‘VING staggered through
tests and had all the

_concentrated rays reach

details of our ferry flight, It is
routine and was fully described
in an earlier article of this series.
So was the wheel-like satellite
station at which we land. The
trip had all the smoothness of
long practice and our ecabin
aboard the space station left
nothing to be desired.
Approaching the satellite on
the previous afternoon, we had
caught a glimpse of the Butter-
fly’s long, slim body and acreage
of shining solar mirrors. Now we
seat ourselves in the station
lounge to be briefed on the ma-
chine’s design and operation.
Our Skipper, a veteran of the in-
terplanetary service, takes the
floor and illustrates his talk with
animated movies and a series of
breakaway models. After de-
scribing - the wvehicle’s general

layout and overall design philos-

ophy, he goes on to her unique
propulsive system, starting with
her basic power source.

This is a space adaptatlon of .8

Dr. Charles G. Abbot’s old solar

powerplant, a dish shaped, para-

bolic mirror that gathers the

‘sun’s heat rays and focusses

them on a small, spherical boile:

) tIB temperatures and w

=




~ continues

whirls a generator and produces
electric power. Thus Abbot has
translated solar heat into motion
and then electricity.

In Stuhlinger’s version of the
system, a lightweight turbogen-
erator of 200 kilowatt capacity,
is mounted below - the mirror
bowl. Two disc shaped heat dif-
fusers are placed below it in the
cold shadow of the mirror. One
of these cools the generator and
the other condenses the used
steam exhausted from the tur-
bine. The entire power package
revolves around a central axle,
developing sufficient centrifugal
force to trickle the generator
coolant and steam toward the
outer rims of the discs. On the
way, they transfer their heat to
frigid outer space and the steam
reverts to water. From the rims,
both are then pumped back into
their closed systems, to be used
over and over again. The com-
plete powerplant is made up of
forty such individual units,

mounted together in two groups

on either side of the spaceship’s
 body. In plan form, they resem-
~ble the wings of a gigantic but-
~ terfly and give th
3 Each unit is

but at the cost of some el
nated them,. First, ﬁo W 4

The electricity thus obtained,
the Skipper then explained, is
carried to a propulsion assembly
at the rear of the spaceship body.
This, too, consists of a number of
individual units. In each of these,
Cesium vapor is introduced into
a hexagon shaped, ceramic cham-
ber. There, its atoms strike a grid
of incandescent platinum plates,
which absorbs their outermost
electrons. This leaves a stream of
positively charged ions which
pass through the grid and into a
thrust chamber. Here, the ion
stream is accelerated to extreme-
ly high velocities by a collar of
negatively charged electrodes
placed around the chamber’s rear
nozzle. Passing these, it is dis-
charged in the form of a high
speed electrical jet exhaust. This
jet propels the ship in exactly the
same manner as does the gas ex-
haust from a conventional rew- ;
tion engme. ;

bugs in Stuhlinger’i

complication the Doctor




Then came a second difficulty.
Unless the ions’ accumulated
charge is neutralized immediate-
ly upon leaving the thrust cham-
ber, it will tend to repel the fol-
lowing ions in the discharge
stream, thus slowing down the
overall jet velocity. This is the
“space charge effect” familiar to
designers of electronic tubes. To
counter it, the Doctor crossed hig
separate streams of ions and
ielectrons and combined them
about an inch outside their noz-
zles. This cancels off the objec-
tionable charge and permits the
engine’s full des1gned velocity to

- develop.
Approximately a thousand of
- these propulsion units are used,
~each measuring two inches
- across. They are clustered in a
- honeycomb arrangement to ob-
~ tain the total thrust needed. This
- is comparatively low—on the or-
- der of one ten-thousandth of the
- force of earthly gravity. In the
- vacuum of space however, the
Butterfly is weightless and fric-
tional drag nonexistent, so even
iniest push will start her
ng, and a continual push
build up a constant accelera-
Me ehemmal rockets

:
:
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~ haled by the crew and by |

ship’s tail is reversed in a 180
degree turn and the thrust, act-
ing in the opposite direction,
gradually slows her down and
brakes her to a halt.

Having been briefed on our
argosy’s general form and pro-
pulsion system, we are ushered
into a small space tender and
rocketed out to the ship. Our lit-
tle craft is hardly bigger than
one of the Butterfly’s power
units and as we chug beneath a
wing to reach the airlock in her
belly, the expanse of forty-foot
cooling dises hangs above us like
an endless ceiling of inverted
mushrooms. Only a few of them
are spinning—just enough, - we
later learn, to feed the lights and
air-conditioning circuits. Arriv-
ing at the entry port, our tender %
locks on and we float up through
an airlock chamber and into a
large, circular room. I say “float” ;
because with the ship motionless
in orbit, we are in a completely
weightless state.

TOUR of the Butterfly’s en+

vironmental equipment re-
veals it to be much like the set-up
developed for space stations. A
system of hydroponic gar'deix_gg
absorbs the carbon-dioxide ex-

proeess o:f vegetable‘



consigned to biochemical fuel
cells where they develop reserve
electrical power. This plant-prop-
agation gear, together with its
allied air-conditioning apparatus,
power facilities and shops, are
installed in the rear extension of
the fuselage, which terminates
in the ion engine-room. The cab-
ins and living quarters are for-
ward. Cargo and supply holds,
subject to a gradual lightening
en route, are placed low and as
near the ship’s center of gravity
as possible.

A few hours after we come
aboard, the Butterfly’s engines
begin to push and the big space-
ship takes off according to sched-
ule. Her long spiral flight has
been pre-calculated and pro-
grammed to the minute, timed to
take every advantage of the con-
fluence of Earthly and Martian
orbits. The actual journey is un-
eventful and, toward its end, bor-
ing. For the first few days we all
relax in an easygoing -vacation
mood. The constant forward ac-
celeration has restored normal
gravity and we laze around the
public rocoms much as we would
in a resort hotel. After awhile,
we drift into a round of jobs in
our specialties—lab work, astro-
nomical studies, etc. Unlike the
explorers of earlier ages we en-
counter no hardships and our
adventures are all those of the
mind.
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