


The Professional 

ON OUR COVER-The desert 
region around Woomera is 
what Australians call the 
"outback." When the Boe- 
ing-built Lunar Orbiter 
spacecraft is spinnin-g 
around the moon, it sends 
its messages to the Nation- 

II al Aeronautics and Space 
Administration antenna. 

Chester Chatfield, whose 
name has appeared on the 
masthead of this magazine 
since November, 1954, and 
as editor since February, 
1959, is on leave of ab- 
sence. He is recovering 
from a heart attack. His 
name still appears in the 
staff listing a t  left but - 
with a new title: consult- 
ing editor. This lets us 

use Chet's ideas and experience while enabling him 
to follow doctor's orders to stay home and take it 
easy. Chet has been with the Boeing public relations 
organization since 1950. Before that he was a super- 
visor of Seattle City Light publications. You have 
seen his name in Field and Stream or Sports Afield 
or Ford Times. He is one of the country's best-known 
outdoor and travel writers. And we think he was one 
of the country's best conlpany magazine editors, too. 
The walls of his office are filled with plaques and 
certificates attesting to that. el 

Blowing in the Wind 

Flying a new airplane is, of course, the ultimate 
test. But many people don't realize how many hours 
are spent flying a scale model of that airplane in a 
wind tunnel, most of those hours before the plane 
ever takes off under its own power. The B-29 Super- 
fortress, for example, had 2,199 hours in a subsonic 
wind tunnel. The B-47 Stratojet bomber logged 
7,265 hours in both subsonic and transonic tunnels; 
the B-52 Stratofort bomber, 11,498 hours total in 
both tunnels; the Model 707 jetliner, 10,028 total 
hours in both tunnels plus another 1,435 for the KC- 
135 jet tanker version; the Model 727 trijet, 5,345 
hours in both tunnels. As of last November, the little 
twinjet Model 737 had 6,117 total wind tunnel hours; 
the Model 747 superjet, which will fly by late 1968, 
had 6,494 hours. The supersonic transport had 5,373 
hours in the subsonic tunnel, 4,528 hours in the tran- 
sonic tunnel and 9,015 in the supersonic tunnel for 
a total, as of November, of 18,916 hours. That's 
788 days or more than two solid years of blowing in 
the wind. 



By JAMES GRAFTON 

E ACH TIME a Lunar Orbiter space- 
craft is lofted moonward, i t  

trails an invisible link with Earth. 
The camera-carrying moon satellite 
receives instructions and sends 
photographs and other data back 
through thousands of miles of space 
over this radio link. 

Eight to ten Boeing engineers 
and electricians are on duty a t  
National Aeronautics and Space 
Administration Deep Space Net- 
work stations in Spain and in 
Australia on each flight. A larger 
Boeing crew helps man a third sta- 
tion at Goldstone, California. These 
three locations around the world 

give Earthmen an uninterrupted 
view of the moon throughout each 
day and line-of-sight contact with 
the Orbiter except when the space- 
craft is behind the moon. 

Orbiter missions may stretch into 
40 days or more and the command 
consoles at each station must be 
manned on a 24-hour schedule dur- 
ing a mission. The exacting duties 
require intense concentration. I t  is 
hard work. But the overseas space 
network jobs have a fringe benefit 
which makes them among the most 
desired assignments in the Lunar 
Orbiter program : 

Off-duty hours can be spent en- 
joying two of the most interesting 
and contrasting parts of the world. 

Spain is a blend of the ancient 
and the modern. Spanish masons 
who built the stone walls of NASA's 
Madrid Deep Space Network sta- 
tion were insulted by construction 
specifications calling for mortar. 
They refused to comply. Instead, 
they cut the stones and fitted them 
so precisely that no mortar was 
needed. These are the same skills 
which built Spanish castles and the 
aqueduct which now carries water 
to Segovia about 50 miles north of 
Madrid. That aqueduct was erected 
more than 1,800 years ago. 

The visiting American techni- 
cians found it easy to pick up 
enough Spanish to get along com- 
fortably, but efforts to "naturalize" 

Overseas moon watchers spend free time in 

Woomera sand sastains plant life with nine inches of rainfall a year. 



the accents gave their Spanish co- 
workers hours of amusement. One 
English-speaking secretary gave 
informal Spanish lessons on the 
hour - long drive between Madrid 
and the tracking station. She found 
the Spanish word pronunciations 
of the Southern- bred Americans 
almost more than she could bear. 

Pat Feist, an engineering aide, 
took his wife and three children to 
Spain for his six-month stay. Man- 
aging a household in Madrid proved 
quite a change-of-pace from Seat- 
tle. For the first week or so the 
Feist's ate a lot of peanut butter 
sandwiches until Marilyn Feist 
learned to appreciate native foods. 
Spanish food is cheap. Household 
help is good, available and inex- 
pensive. David, Danny and Barbara 

Feist attended a nursery school 
where tuition was one dollar a day 
for all three. The experience was 
invaluable. Six-year-old Danny is 
now the best linguist in the family. 

In the American view the Span- 
ish seem relaxed, easy going and 
late for everything but mass and 
bullfights. The Spanish manner is 
infectious, and the visitors found 
themselves adopting outgoing and 
more relaxed ways. 

For the tourista the Spanish 
countryside offers El San Lorenzo 
Del El Escorial near Madrid, the 
final resting place of Spanish kings; 
and the Alcazar in Seville, where 
Columbus presented his plea for 
ships and men to Ferdinand and 
Isabella. That venture has been 
likened to man's coming conquest 

of the moon - a conquest for which 
Lunar Orbiter is an advance scout. 

Deep space station personnel got 
special treatment when introduced 
as members of the Lunar Orbiter 
crew. Spain, Madrid in particular, 
is fiercely proud of the part the 
nearby NASA station is playing in 
receiving photos and sending com- 
mands to the moon-orbiting space- 
craft. The Boeing-built Lunar 
Orbiter is "their spacecraft," and 
anyone connected with it becomes 
a part of the family. 

Australia presents a striking con- 
trast. The down under and out- 
back is new country with the ex- 
citement and the brashness that 
pioneering engenders. NASA's Deep 
Space Network station is 16 miles 
from Woomera, a newly-built city 

The aqueduct to Segouia has stood firm 
for 1,800 years with no mortar between 
its stones. The similarly built space 
network station should be as sturdy. 



conceived to serve the space age. hunt for spear heads and boomer- 
With a population of 5,000, Woom- angs. These have become increas- 
era is the 17th largest city in ingly scarce. The Australian native 
Australia. I t  is in a desert some still turns out quantities of the arti- 
300 miles from Adelaide. facts but the ways of the white 

Boeing crews first arrived in early man have shown the simple abo- 
1966 to install special equipment rigine a better way to market his 
and to train on simulated Orbiter product. The spears and boomer- 
flights. Despite heat and flies, back angs he makes these days are 
country Australia is attractive. Ac- placed on sale a t  government trad- 
tivities include cricket, swimming ing posts and the income used to 
and pool - the green- felt table buy rifles and ammunition. 
kind. The Woomera golf course But if the desert won't yield 
offers sand tees, sand fairways and spear heads, it will yield opals. 
black, oiled-sand greens. Tennis, Boeing space trackers Bill Ramsey 
lawn bowling, Australian football, and Bob Hahn staked out a claim 
rabbit hunting with small-bore at Andamooka, the world's largest 
rifles, and kangaroo hunting with opal field, some 70 miles northeast 
cameras fill an outdoor-dominated of Woomera. Although they worked 
schedule. their Orbiter shift sitting at an 

Another Woomera pastime is the Bob Hahn breaks rock in opal field. electronic console, they worked 

A miner's shack at Andamooka opal field of-  
fers shelter from December sun and June frost. 
(Above lef t) .  A family's wash hangs out to dry 
on a back street in Madrid, city of cohtrasts. 
From the 35-story Torre de Madrid Hotel, 
Lunar Orbiter crews got this view of the city. 



their mine on the business end of 
a pick and shovel. They took out 
"souvenir" grade opals from the pit 
by hand after a bulldozer stripped 
some six feet  of over-bearing 
from a 20-foot-long trench. Uncon- 
firmed reports filtering back "state- 
side" indicate that claim jumpers 
worked the Ramsay-Hahn diggings 
last spring and took several thou- 
sand dollars worth of opal from a 
spot just six inches from where the 
Americans had plowed their trench. 

Claim- jumpers aside, Woomera- 
nians are the top-rated hosts on a 
continent full of friendly people. 
The only barrier to complete under- 
standing between the Aussies and 
Yanks was the handicap of a com- 
mon language. Familiar American 
words have unfamiliar meanings 

down under. A "broad" is an emi- 
nently acceptable slang term for a 
pretty girl, but don't call her "a 
Sheila." Due to one misunderstand- 
ing, a Boeing engineer ate an early 
evening meal before proceeding to 
a Woomera home for a 7 o'clock 
"tea." To his gastric discomfort he 
found, at 7 p.m., "tea" means 
"dinner." 

From castles in Spain to opals in 
Australia, the off-duty hours of 
Boeing's Lunar Orbiter overseas 
flight personnel have seldom been 
boring. The crew members have 
spectacular slides and photos of the 
Spanish and Australian country- 
sides. But the pictures they have 
framed for the wall at home are the 
ones they helped take of the moon. 

Australian and United States flags fly over the Woomera station. 



In wind-tunnel tests this B-52 model will fly 





Wheels tucked up, barefeet showing, Model 737 wings away. 

Weight-saving landing-gear idea makes Model 737 

TIYE BAHEFdUnT F4YEfl 

By ROGER KOCH 

IRPLANE buffs who rubberneck A at the sound of an aircraft 
passing over head will see some- 
thing different on the underside of 
the new Boeing Model 737 jetliner. 
The wheels of the main landing 
gear are visible even when re- 
tracted. There are no landing-gear 
doors. Instead, inflated rubber bags 
seal the gap around the tires when 
the twinjet is in flight. This par- 
ticular wheel "tuck-away" system 
is a first for an American aircraft. 

The exposed-wheel design weighs 
about 150 pounds less than would 
wheel-well doors with their hydrau- 
lic activating mechanisms. That rep- 
resents 150 pounds more payload. 

The simplicity of the wheel 
"tuck-away" is especially effective 
in multi-landings duty. The 737 
is designed for just such duty. In 
a day's work, the little jetliner will 
be making many more takeoffs and 
landings than the longer-ranged 
jets. The seal is designed to main- 
tain the plane's aerodynamically 
smooth exterior without the weight 
and complications of doors. 

Each rubber bag seal is about 
the size and shape of a large tin 
of corned beef-broad at the base, 
narrower at the top. Sixteen of 
these bags ring the wheel well, their 
smaller ends facing the tread of 

the tire when the wheels are up. 
As the bags inflate, they jam against 
the tire's outer edge. One hard- 
rubber seal, looking like a two- 
foot section of a small auto tire, is 
mounted on the landing gear leg. 
I t  completes the circle of rubber 
when the landing gear swings closed 
into the fuselage. A flat, disc hub 
cap on each outer wheel blends 
with the tire and rubber seals to 
form a smooth surface. 

A manifold chamber in the 737 
feeds regulated low-pressure air 
from the jet engine compressor into 
each seal unit. When the plane 
takes off, the air is drawn out of 
the seals to flatten them against 
the side of the wheel well. Once 
the jetliner is airborne and the 
landing gear has been retracted, 
the seals are inflated against the 
edges of the two outer tires. 

As the 737 makes an approach 
for a landing, the seals are deflated, 
freeing the wheels for let down. 
The units are engineered so that 
the main wheels can come down 
quickly into landing position even 
if a malfunction prevents deflation 
of the seals. 

The 737 tucks its legs up some- 
what the same way as any other 
bird in flight. A difference is that 
i t  doesn't cover its feet with 
feathers. 49 

Boeing mechanic Jim Richard gives wheel- 
well inflatable seals check before flight. 



Testing a Saturn tank is like putting a 

By RAY THOMAS 

T HOSE WHO admire the tech- 
niques of getting a model ship 

inside of a bottle would have appre- 
ciated the problem faced by Boeing 
men at Marshall Space Flight Cen- 
ter in Huntsville, Alabama. 

They built a test fixture inside 
a liquid oxygen tank by passing 
tons of structural steel through an 
opening about the size of a bushel 
basket. The domed tank was inside 
the shell of a S-1C booster for the 
Apollo/Saturn 5 moon rocket, an 
arrangement comparable to that of 
the glass liner in a Thermos bottle. 
The tank 'is 33 feet in diameter. 

About 129,000 pounds of steel 
beams and pipes were used to build 
a pressure-test fixture inside the 
oxygen tank. When assembled, this 
fixture resembled a beefed-up, in- 
verted umbrella, short just four 
inches of being 33 feet broad. It was 
the bearing surface against which 
inflated bags could brace while 
exerting pressure on the lower in- 
side areas of the oxygen tank. That 
was the purpose of the fixture: to 
help in the simulation of internal 
forces experienced during flight. 

"One of the interesting aspects 
was that no part of this upside- 
down 'umbrella' could touch any 
part of the tank," commented 
Harry Jorgensen, Boeing project 
engineering supervisor. "If it did, 
the test results would be affected. 
So we had to weld the test struc- 
ture to four huge beams which 
entered the tank through, openings 
in the bottom." 

The beams were anchored up- 
right to the floor beneath the S-1C 

Inside the oxygen tank the umbrella- 
like rig can't touch inside surfaces. 

Oxygen tank was lowered over 
beams, which entered fuel-line holes. 

and the booster lowered slowly over 
them. The four beams entered the 
tank through fuel line holes in its 
base. Individual parts of the assem- 
bly then were passed through an 
access hatch and lifted through an 
interior opening measuring 26 
inches in  diameter. More than 
7,600 separate parts, some weigh- 
ing up to 900 pounds, went into, 
and later came out of, the tank in 
this fashion. 

More than 2,000 welds later the 
structure was completethe boat 
was in the bottle. 

Before any of this could begin, 
however, 92 rubber air bags were 
installed over the lower inside wall 
of the oxygen tank. Each was 
equipped with pressure controls. 

Workers placed aluminum plates 
over the air cells and over this built 
the massive "umbrella." 

Pumping air into the rubber cells 
exerted a downward force of more 
than four million pounds against 
the inside of the tank. The pressure 
was controlled and varied to sim- 
ulate flight conditions. Some 700 
instrumented points fed test data 
into computers for analysis. 

Objecb+of the test - one of many 
to qualify the S-1C booster for 
flight -was to verify design-engi- 
heer predictions of tank strength 
and stress. This test of the oxygen 
tank's lower area met all require- 
ments, moving the Apollo/Saturn 
5 program one notch closer to the 
day of launch at Cape Kennedy. 







Using jet-assisted KC-97s 

THE EUAflD EMES ELOB!!!!L 

By MAJOR PHILIP E. GUNBY 
126th Air Refueling Wing 

C rrIzENs OF the Federal Republic 
of Germany are showing con- 

siderable interest these days in the 
"new" airplane which is flying from 
the busy Rhein-Main Air Base near 
Frankfurt. The airplane involved is 
hardly new, but its latest assign- 
ment is. 

For this is the veteran Boeing 
KC-97-the "L" version augmented 
with two 5-47 jet engines. It has 
been in the aerial refueling business 
with the Air National Guard for 
nearly six years. 

Air Guardmen like Maj. Gen. 
Donald J. Smith, chief of staff for 
the ANG in Illinois, and Brig. Gen. 
Howard T. Markey, commander of 
the 126th Air Refueling Wing, have 
played a key role in giving a new 
lease on life to this 11th and final 

model of the KC-97 series. 
Five of the KC-97Ls are in place 

in West Germany at Rhein-Main 
to provide in-flight refueling to jet 
fighters of the United States Air 
Forces in Europe. I t  is the first time 
the Air Guard has been stationed 
abroad without being called to ac- 
tive duty. 

And, while the KC-97L has been 
overseas several times since she got 
her rejuvenating jets, this is the 
first time she has gone there to stay. 

For the citizen-airmen of the Air 
Guard, the fulltime job is being 
done on a part-time basis. That is, 
they are serving in Germany on 
their annual active duty, then re- 
turning and being replaced by other 
Air Guardmen serving their annual 
15 days or more of active duty. 

Texans from the refueling group 
at Dallas began the program in 
May. They were succeeded in June 

and July by Air Guardmen from 
the three groups of the 126th Air 
Refueling Wing. These Air Guard- 
men are from 07Hare International 
Airport, Chicago, from Gen. Billy 
Mitchell Field, Milwaukee, and 
from Clinton County Air Force 
Base near Wilrnington, Ohio. In 
August, they were to be succeeded 
by Air Guard refuelers from Ten- 
nessee. 

Then, in September and October, 
the Illinois-Ohio-Wisconsin wing 
Air Guardmen are scheduled to 
take up the job again. 

In May, the 136th ARW refuel- 
ers off-loaded about 1.5 million 
pounds to fighters of 17th Air Force. 
In June and July, the 126th Air 
Refueling Wing refuelers were mak- 
ing hookups with fighters from Third 
Air Force as well as 17th Air Force. 
Third has headquarters in Brit-:-- 
17th in Germany. 



Scattered beneath farm fields in seven 
states, Minuteman ICBMS stand in under- 
ground silos, the nation's primary stra- 
tegic deterrent force. 

These Minuteman intercontinental bal- 
listic missiles are a family of successive 
missiles, each representing an advance in 
capability. 

Minuteman is a dynamic, technically 
advancing system. In a force moderniza- 
tion program, Boeing is delivering im- 
proved Minuteman I1 missiles to the Air 
Force and retro-fitting them into existing 
Minuteman I silos. The result will be 
greatly stepped-up missile capability at a 
fraction of the cost of deploying a new 
system. 

From the first, Minuteman set records. 
I t  went from drawing board to operational 
status in under four years - a record 
for the design- development - production- 
delivery cycle of a major weapon system. 

Boeing 's 
Mlinuteman 
responsibilities 
include. . . 

Minuteman, 
the nation's 
major strategic 
missile system. 

As weapon system integrator on Min- 
uteman, Boeing assembled the missiles, 
installed and checked out each one in 
underground silos, provided ground sup- 
port and launch control equipment, super- 
vised construction of all bases, and sup- 
ported the Air Force in more than 160 
test and operational missile lirings. For 
over three years, Boeing has delivered 
Minuteman missiles at a rate of more than 
one per working day. 

Through advanced systems-manage- 
ment techniques-many representing in- 
novative breakthroughs in the manage- 

ment of massive weapons systems-Boe- 
ing delivered every base installation on or 
ahead of schedule. 

An entire wing of 150 missiles was in- 
stalled and made combat ready in less 
than four months, a feat described as 
"outstanding in ICBM history." 

Continuing improvement programs 
have enabled the Minuteman ICBM system 
to keep abreast of defense requirements 
far beyond the life expectancy normal in 
an era of rapid technological change. 

Meantime, evolutionary advances will 
keep Minuteman at the forefront of bal- 
listic system weaponry for years to come. 
Boeing's Missile and Information Sys- 
tems Division is now at work-with the 
U.S. Air Force-on the design and de- 
velopment of Minuteman 111. 
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