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Future Space ShlpJ
May Glide on.

Electrified Gas

New York, N, Y. (Scien-
tific American Feature) — In
contrast to the roaring boostey
rockets that now put artifi-
cladl satellites into orbit, the
cruising space ship of the fu.
ture may glide 1o its cosmic |
destination on thrust devel- |
oped by a small jel of elec- |
trified gas; according to Ga- |
briel Giannini, head of Gian-
nini Seientifie Corporation nr!
California,

A lighterthan-air ship such
a5 a blimp, Dr, Gisnninl ex-
plains, moves itself forward
by thrusting a mass of alr
buckward, A space ship, on
the other hand, has nothing |
to push against onee it passes
the limits of the eurth's at-
mosphere, It has no outside
mass to thrust and so musi
earry some mass for this pur-
pose, I cannot accelerate, that
is, aller its molion, unless it
ejects a porlion of ifs own
substance,

Depends on Velocity

The amount of thrust de
veloped depends not only
upon the amount of substance
jettisoned, but on the veloeily
of the jel, In ather words, {the
propulsive foree Is proportion-
ed lo the rate of mass flow
and to the veloelty with which
the mass is thrown, This fact
provides the engine designer
with an opportunity to trade
mass for velpeity when the
nature of the voyage indicales
a preference in one direction
or the other, the compromise
posing & cholee between large
thrust of shorl duration or
low thrust of long duration.

Chemical engines, such as
those that lIaunch satellites,
eject mass, measured in tons
per minute, at velocities up-
ward of 10,000 feet per sec
ond for short duration thrusts
amounting to millions of
pounds, Forces on this scale
are essential for blasting mul-
ti-ton vehieles into space, Bul |
once in orbit the need for
great thrust disappears. The |
vehicle then moves in an al-
maost frictionless environment.
Therealter, sustained thrust
of low lorce may best serve
the navigator's objective and
dictate an engine of radically
differing design.

Several are already on test
in the laboratory, Dr, Gian-
nini states, Unlike the chemi-
cal engines, in which the en-
€rgy source and the mass Te-
guired for propuision are com-
bined in the fuel, the new
engines rely for energy on
electric generators and on a
light gas, such as hydrogen,
{or the mass,

Twao Praoblems

“The developers of eleelri-
eal propulsion systems face
two problems,” says Dr, Gian:
nini, "One is o develop
sources of electrical energy
that are sufficiently lght; the |
other is to feed the coergy
intn the propellant in such a
way ats to provide higher ex-
huust veloeities than are now
attainahle. The second of |
these problenis has been solv-
ed, at least in the laboratory.
One method takes advantage
of the electrical conductivity
of the gns stream thal can
be produced by an electrie
arc. Streams: of gas tan be
readily heated lo between 20,-
(100 and 40,000 degrees F., Lo
produce proportionately high
exhaust velocities, |

“As 1o power sources, the |
picture s much less clear,
Chemical batteries would ap-
pear to be out of the guestion,
The process of canverting
vhemical energy into clectri- |
cal encpgy #nd then into ener:
oy of motion is not likely to
he competitive with the single
conversion  carrled  out by |
chemicil rockets,

From Nuclear Sources

‘pevitably, then, the un-i
crgy will have to come from |

nuelear sourees, Here there
are only o fow possibibities. |
One would be a nu r pow
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If you're locking for savings this weekend, then shop Piggly
find special values in every department of the store .
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PIGGLY WIGGLY

Wigaly. You'll
and Pigaly Wiagly's

everyday low prices plus the added bonus savings of S & H GREEN STAMPS
make your focd dollars go farther.

Star-Kist

Tuna Fish

Premium quality chunk style.

No. 12
tins 8
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o SUGAR FROSTE
e CORN FLAKES
REGULAR TO 31c
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Pepsodent

ALL FOR
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Shortening
rsels

59¢
Free

D FLAKES

Ruperl's 14-o1. Pkg.
FISH STICKS

Reg.

Intraducing ARDEN'S
Flavor Fresh

Cottage Cheese

190 pint

9c

Occident fHour is
especially enriched,
all-purpose flour.

Cream Flake

(Limit one ftin,
plaass)

Nestie’s chocolate
bits for baking.

vegetable shortening

Save on

4' 1-QZ.
tins

12-01.
pkgs.

Broken Shrimp

For salads or cocktails

$700

0- 79
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Enfer Dole’s “Golden Pineapnle™ coniest . . . Entry blanks at Piggly Wigely

B
Ineapp e Nda. 1'% tins Sliced,

There's nothing

Just ask g,
entry | |

your
- but hurry,
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DRAWING AT
2 PM, THIS
SATURDAY

ineapple Juice ..

range Julce

o RICE KRISPIES
PACKAGE

Lt ane 1in, please

M.1.B. Instant

Coffee
Full-bodied flavor.
= 79
All Grinds

M.J.B. COFFEE
i 080 e 91V

39¢ pkg.

Samples Fri. & Sah

FR

Reg. 37¢

pEPSl Free Samples Saturday 6 pack 49C

Piggly Wiggly Fresher Produce

Large Cri

2

Table Tested Shorly

1%2-lb Poly Bag 3 : 89c
or

ENCH FRIES
M.J.8.

Jumba size 3%¢

Ivalon Sponges
Kal Kan Tuna for Cats ...4 4%

V4-1b. package 39¢

Black Tree Tea

48-bog pockoge

ouick White nice 24-01. packoge
;l:;om Suns'him:
Kﬂspy crﬂckEfs 1-lb. package
Cup Cu;h’:rdl .
Sunshine Cookies 1 pecess
sp Solid Heads Sunshine Candy
EaS!er Eggs Ceilo pockoge

Thrifty 3-pack 290

65¢
43¢
2%¢
43¢
39

15°

{mllhn Crisp

1-1h.
veito

2

ORANGES

2 Fapey New Crop Vallencia

3 .. 10

Juiey Sweet Arizona Roed

GRAPEFRUIT

ih. eelln
8" 39°

KLAMATH
RUSSET

U.S. No, 2

POTATOES

10-1b,
Cello
Bags

Prices aHective Morch 23, 24 and Z5.

Oxydol, Tide, Cheer, Duz,
Dreft, Ivory Snow or
Ivory Flakes

Handy washday helpers,
Giant size pky. each

79+

Stewart at I(mg Streets— Acres of Free Parking

We reserve the right 1o fimit quaniities.

SHOP TONIGHT T 9 PM.

Minute Maid
tresh-frozen

"'iih;iip.‘“i!{’l’{ i

Tender, delicious shouldor

for an ecasy-to-prepare
meal your whole fam-
iy will enjoy.

While quontities lost . . .

Lamb for stew

Serve with barbecues souce

Lamb Riblets

QOregon lamb

Shoulder Chops

Round bone chape or

Lamb Rib Chops

Baneless

Lamb Roasts

Mzed 4 Custom-Cut Steak a: Boant ., .
Wigaly Meatcutter,

Courtzous Piaaly

Shank
hat 2k the w5 B9C
AR R ST, TR ir,m
Ll st T i eliis i Bl g

Dash Detergent
Cascade
ivory Liquid ... yow. 68c
Liguid Joy
Gamay Soap
Gamay Soap
Personal vory 4 ... 28¢
Medium lvory
Large Ivory
Lava Scap
Les! Soap

to buy
- 72 fjingles 1o write. |

Crushed

roasts
cut fram Armaour Star Orogon-grown
fancy lambi. Use the handy recipe

$218.95 Morse

Mo. 211 tins Chunk,
or Tidbits.

4

fosn, omiona,

Super Dial
Sewing Machine .

or $1469.95 Marse Vacsum

1

46-01.

'WR!! cur suamm ROAST

Ploes in rooxter, p-pcud whaole carrah, pobe

Cfeaner

L

3100

tins

6-&:. c
N & for 95° 4 9 5
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Encinkls famb with ol ond pmpu ’Fm
shoulder on 1o of vepeiohle ond rouer tightly,
Cack |n I75%400% ovin lor obout 3 hours, To
lightly brawn ten side of lamb, removs lid and
eook for another 20 1o 30 minutes.
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Boneless
HAMS

There's no waste with
a bonetess ham.

Semi-Boneloss

HAMS

finnd

|1.1\')I:;;gr39°
vz, parkage 493

iz, hoitie ssc
'l:'.l‘r‘-. 35c
2 . 36¢

3 hars 350

2 bars 35c

2 In;::irl:m Z?Q
hﬂi‘l 43%

2 35¢

Mr. Clean
HMandy household
helper for your

spring cleaning.

28-ox. 75C

bottle
Spic and
Span

Foravalls and
whndwork

Giant
Pk 99‘
Comet
Cleanser

Best for your sink
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