


The Missile Division was renamed last month 
as the Missile and Information Systems Division. It 
is headed by Robert H. Jewett, a Boeing vice-presi- 
dent, as general manager. E. H. Boullioun, a Boeing 
vice-president, was appointed assistant general man- 
ager of the Commercial Airplane Division. Thoralf E. 
Gamlem, a Boeing vice-president, became manager of 
Central Fabrication, a new manufacturing organiza- 
tion in the Seattle area. 

Airlines ordering Boeing jetliners in recent 
weem included Pan American World Airways, nine 
additional 707 Intercontinentals; Sabena Belgian 
World Airlines, one additional 707-320C; Caledonian 
Airways, Scotland, one 707-320C, and Air India, two 
707-320s. 

Construction of additional manufacturing facili- 
ties is proceeding rapidly to meet the large demand 
for Boeing jetliners. A new final assembly building 
will add more than 15 acres under one roof. Also 
under construction is a two-story office building. Both 
buildings are going up a t  Renton adjacent to estab- 
lished office and manufacturing areas. 

Record trips around the world are a habit of 
Boeing airplanes. The most recent achievement of this 
kind was made by a 707-320C owned by the Flying 
Tiger Line and sponsored by the Rockwell Standard 
Corp. which carried 40 persons in a loop passing over 
the North Pole and the South Pole, November 14 to 
17, 1965. The Boeing B-50A, Lucky Lady II, made 
the first non-stop flight around the world February 
26 to March 2, 1949, being refueled by KB-29 tankers 
en route. Between January 15 and 18, 1957, three 
B-52 bombers, refueled in flight by KC-97 aerial 
tankers, made a non-stop 24,325-mile loop. 

QE, Four awards for technological developments 
were made to Boeing last month in the 1965 compe- 
tition sponsored by Industrial Research magazine. 
Details of the developments were reported in previous 
issues of Boeing Magazine. 

Flying Fortress by Edward Jablonski is an im- 
pressive new book (more than 400 illustrations) which 
tells the story of the Boeing B-17 bomber in World 
War 11. Sometimes funny, sometimes tragic, this is a 
fascinating history. Doubleday & Co., Inc., Garden 
City, New York, $6.95. m 



250,000 miles away but still within earshot- 

By WILLIAM JURY 

T HREE huge hearing aids with 
which man can eavesdrop on 

faraway electronic gossip will at- 
tempt to track an 850-pound speck 
in space this year. 

The listening devices are dish- 
shaped 85-foot antennas. Built to 
transmit as well as receive electrical 
signals, they can track spacecraft 
long after the spacecraft has passed 
from sight of optical telescopes. 
They are part of the worldwide 
Deep Space Network. 

The speck will be an unmanned 
Lunar Orbiter, hurled into space 
this summer from Cape Kennedy. If 
the shot is true-and if delicate post- 
launch maneuvers are successful- 
the craft will go into an orbit around 
the moon. 

As the craft orbits the moon, 
antennas at three Deep Space Sta- 
tions will be listening for signals 
which, when sorted out from static, 
will lead to the sharpest, most de- 
tailed photos of the moan's surface 
ever obtained. 

The photos, transmitted as radio 
signals by the Boeing-built space- 
craft, will help scientists select safe 
landing sites for Apollo astronauts. 

The three stations assigned to the 
Lunar Orbiter mission are so spaced 
that at least one always is in touch 
with the moon. One listening post 
has been built in the rolling hills 
of Central Spain, about 30 miles 
from Madrid. A second is located 
120 degrees to the east-at Woo- 
mera-between dry salt lakes on 
the fringe of Australia's Great Vic- 
toria Desert. The other-Goldstone, 

45 miles north of Barstow, Califor- 
nia, near the center of the Mojave 
Desert-is almost precisely a third 
of the world away from the others. 

When the Lunar Orbiter shucks 
its booster, control of the mission 
will be transferred from Air Force 
Eastern Test Range in Florida to 
Space Flight Operations Facility at 
Pasadena, California. There, in a 
bright new facil i ty backed up 
against the San Gabriel Mountains, 
a group of Boeing engineers will 
take over the mission and begin 
computing trajectories for the space- 
craft and generating commands- 
from 1500 to 3000 of them, com- 
pared with about a dozen for a 
Ranger spacecraft. 

Boeing, which is building eight 
Lunar Orbiters for the National 
Aeronautics and Space Administra- 
tion, is the first industrial contractor 
to be assigned major space flight 
mission operations responsibilities 
on a project in which it is partici- 
pating. The company will have 
about 90 persons at SFOF under 
terms of a contract with NASA's 
Langley Research Center, manager 
of the Lunar Orbiter program. 

Small groups of Boeing engineers 
have been at Madrid, Woomera and 
Goldstone since last fall installing 
and checking out Lunar orbiter 
equipment. Each group will be - - 

joined by 10 more men prior to 
launch to support the mission. 

After Jet Propulsion Laboratory 
facilities pinpoint the Orbiter in 
space, tracking information will be 
fed into computers a t  Space Flight 
Operations Facility. Boeing engi- 
neers a t  computers, consoles and 
other data stations will monitor mis- 
sion progress and spacecraft per- 
formance--checking power, commu- 
nications, the Orbiter's attitude, 
temperatures on board and the like. 

Commands from Pasadena will be 
fed to the Deep Space Stations via 
high-speed teletype. Arriving in a 
code that will be foreign to the 
Lunar Orbiter, the commands will 
have to be converted at the stations 
to a language the Orbiter can under- 
stand. Engineers will monitor this 
"translation" and then transmit it 
to the spacecraft. But they still will 
want it verified, and tens of thou- 
sands of miles out in space, the Or- 
biter will obediently return the sig- 
nal. If it checks out, the Orbiter will 





Spanish stonemasons built Madrid  station*^ buzldmgs. Pet tarantula is home at Goldstone. 

be told to commit the command to 
memory, to be drawn upon later. 
Enough commands can be stored to 
control the spacecraft for 16 hours. 

If the Orbiter strays from its 
course, tracking data will detect it. 
From Pasadena, a signal for a mid- 
course correction will go out via one 
of the big dish antennas in contact 
with the speck in space. 

As it approaches the moon, the 
Lunar Orbiter will be steered into 
a wide egg-shaped orbit around 
earth's pock-marked satellite. I t  will 
stay in this orbit until engineers 
have plotted the craft's course and 
behavior, and until the moon's size 
and gravity have been determined. 

Then the most critical command 
of all must be flashed across a quar- 
ter of a million miles of space to 
the unmanned spacecraft: tighten 
up the orbit and drop to within 28 
miles of the moon. The response 
must be just enough to slow the 
spacecraft so the moon's gravity can 
pull Orbiter down to pass a t  a pre- 
cise altitude exactly over the areas 
selected for photography. 

As he presses the button to send 
the command, the space flight oper- 
ations director a t  Pasadena will 
share for a fleeting moment the 
lonely responsibility felt by Wil- 
liam Tell when he released the 
bowstring. 

The exposed film will be proc- 

essed on board to produce a high- 
quality photo negative. The nega- 
tive will be scanned by a tiny beam 
of light. The light passing through 
the negative will be converted into 
electrical signals and transmitted 
to earth. At the Deep Space Sta- 
tions the electronic signals will be 
converted back into light and the 
image recorded on film. This film 
record then will be processed and 
the pictures reassembled into a re- 
construction of what the camera 
saw. 

The Deep Space Network will be 
able to monitor the spacecraft 
throughout its flight (except when 
it passes behind the moon), but 
because of the earth's rotation each 
Deep Space Station will be able 
to collect only a portion of the in- 
formation gathered during the mis- 
sion. Tracking, telemetry and pho- 
tographic data will be consolidated 
a t  a central data processing lab. 

The antenna which towers over 
each of the three stations is only 
one of the common threads tying 
the widely separated outposts to- 
gether. Each of the listening posts 
was built in a shallow basin to take 
advantage of the natural protection 
from earth-generated "noise." 

Woomera is known as Australia's 
"most upto-date town," but the 
community's water must come from 
400 miles away. Much closer, and a 

startling contrast to the elaborate 
trappings of the Space Age, are the 
aborigines whose crude drawings are 
scratched on rocks only 20 miles 
from Woomera. Other oddities: kan- 
garoos and 120-degree temperatures 
a t  Christmas. 

There are no kangaroos a t  Cali- 
fornia's Goldstone station, but there 
are tarantulas, scorpions, sidewind- 
ers, ooyotes, desert turtles and jack 
rabbits. There also is sunhsine and 
very little rain, a situation that 
some Boeing families recently trans- 
planted from the Pacific Northwest 
find novel indeed. 

Without doubt, the prize plum is 
the Madrid assignment. Its climate 
compares with California's southern 
coast. Families of Boeing engineers 
assigned to the Madrid station live 
in the city, Western Europe's third 
largest. 

Spanish workmen built the stone 
buildings which house the men and 
equipment. Granite blocks, mined 
from a nearby quarry, were cut with 
sledgehammers and chisels. Pieces 
were fitted into place. 

Government specifications called 
for mortar between the blocks, SO 

mortar was added, but over the vig- 
orous protests of the Spanish stone- 
masons who wouldn't be caught 
dead using the sticky kid stuff. 

"They did a beautiful job," 
an admiring Boeing man. 
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By WILLIAM SHEIL 

0 NE of the more difficult tasks of 
the space age is the business of 

maintaining current status on the 
many sets of fads related to Apollo/ 
Saturn V program progress. 

At the National Aeronautics and 
Space Administration's Marshall 
Space Flight Center in Huntsville, 
Alabama, management executives 
have a unique Saturn V Moon Mis- 
sion Program Control Center which 

provides maximum visibility for 
thousands of bits of information 
which reflect the daily pulse of the 
multi-million-dollar project. 

The Center permits program offi- 
cials to maintain pinpoint control of 
activities of more than 100,000 per- 
sons representing 13,500 companies 
in 47 states who are working toward 
the national goal of landing Ameri- 
can astronauts on the moon in this 
decade. 

The Boeing Launch Systems 

Branch in Huntsville, as part of its 
role as a major mission support con- 
tractor to Marshall, assisted the Sat- 
urn V program office in establishing 
the Center last year. Employing 
many of the techniques used on the 
Air Force Minuteman program, 
Boeing assisted in developing a 
3,000-square-foot display area which 
provides program guidelines in sim- 
ple, succinct style. 

Key management, financial, 
schedule and technical data is post- 
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Pan American 707 aids Experirnent 
in International Living. 

By CAPT. N. N. TAMPOSI 

Pan American World Airways 

W E HAVE SPENT an inter- 
esting week with N408 PA, 

Boeing 707 Intercontinental. Me- 
chanically, day and night, in all 
kinds of weather, our ship performed 
smoothly, powerfully and without a 
hitch anywhere along the line, to 
India and back. Enroute from New 
York City, stops were scheduled 
at Shannon, Athens, Istanbul, Teh- 
ran, Karachi, and New Delhi, east 
and westbound. 

Ever since it was hatched at the 
Boeing complex in Seattle, 408 has 
performed a useful service having 
carried thousands of passengers to 
all continents, time and again. For 
all her h e  past performances, my 
crew and I like to think, in a figura- 
tive sense at least, that our ship 
never soared with such magnanim- 
ity, or higher purpose, than on our 
trip this week. 

Eastbound, we carried some 150 
young people back to their native 
lands after having lived in the U.S. 
for about two months. Westbound, 
we carried a like number of young 
Americans who lived abroad dur- 
ing the same period. This charter 
flight is but one of several that have 
been arranged by an organization 
called "Experiment in International 
Living," with headquarters in Put- 
ney, Vermont, and branch offices all 
over the world. 

Through this organization, ar- 
rangements are made whereby 
young Americans spend two sum- 
mer months as guests of families 
abroad, while young citizens from 
other nations spend a concurrent 
period living with American fam- 
ilies in the United States. The re- 
gions of residence are not confined , 
to the capital centers, but wide- 

spread across hamlets, villages, 
towns and cities, here and overseas. 

Most of these people were in 
their late teens, early or mid-twen- 
ties. Most were university under- 
graduates, some were doing gradu- 
ate work, some were teachers. Most 
of them were paying their own way, 
some were subsidized by earning 
scholarships. The basic scope of 
"Experiment in International Liv- 
ing" is to better the human relation- 
ships between peoples of the world, 
Should the overflowing exuberance 
and enthusiasm of our returning 
passengers, eastward and westward, 
serve as an indicator of good will, 
this program, then, is simply an 
outstanding success. 

In  a manner of speaking, one 
hears of novel ideas every day, a 
few have the soundness to merit a 
second thought. This one, I believe, 
is deserving of much thought. 

During the course of our east- 
bound trip, at stopovers and aloft, 
my crew and I were pleased to hear 
from our visiting young friends, 
over and again, strong and favorable 
impressions gained of the United 
States. Typical was a young lady 
doctor from India who came to our 
country with many misgivings; all 
such notions were quickly dispelled 
after moving into the home of a 
family from Philadelphia. 

A young student from Tehran 
found that Americans were not pos- 
itively cold, rude, uncouth, or pre- 
disposed to bellicosity. A young 
lady from Germany, living with a 
family in Kentucky, said, "All I've 
read wasn't true. I hope I can re- 
turn." A boy from Turkey said, "I 
like the U.S. much more now." 

What we found to be equally 
gratifying was the favorable impres- 
sions expressed by young Americans 
on their homeward-bound flight. We 

Capt. N .  N .  Itrmposi 1 

Experimenters see things strange to them in Bangalore. 

Group of Experimenters boards 707 at Athens, Greece. 

landed at Athens in the pre-dawn 
hours on Sunday. In the brightness 
of the terminal there, they all tried 
to outdo each other in telling of 
their wonderful experiences. 

Beneath all their gregariousness, 
their levity and their exuberance, 
one sensed a deeper seriousness in 
our youth. It has been said, over 
and again, that if one ever wants the 
solutions to world problems-"Just 
ask any freshman, he will have the 
right answers." Be that as it may, he 
deserves an "A" for effort. 

A young college girl from Weston, 
Massachusetts, dressed in East In- 
dian garb, said the family she lived 
with were simply marvelous people. 
A boy from Oklahoma said that ig- 
norance, fear, suspicion and hate 
were partners destined to fall. A 
young lady popped up and added 
that her uncle back in Ohio was 
a pompous durnbo, and she could 
hardly wait to get back and deflate 
him flat. A teacher from Brooklyn, 
visiting Israel, said, "What a coun- 
try! I t  is true, one view is better 
than 1,000 words." 

Enroute, these American kids 
slept not a wink. They were ex- 
changing views, taking notes, or 
pointing a t  the Isle of Capri, Rome, 
Genoa, Elba, Monaco, Mount Blanc, 
Lyon, Normandy, cloud configura- 
tion, or the rugged south Irish 
coast. They asked about our 707, or 
where we were; they didn't want to 
miss a thing. 

Going home east, or coming home 
west, these young kids inspired the 
crew by their objectiveness, their 
optimism, their hopes and desires 
for more light, for a better tomorrow. 

As for the crew, it was a privi- 
lege, because jet clipper 408 never 
carried a better load, eastboun? -- 
westbound. 





A process 
is being developed for 

By DARRELL BARTEE 

NEW procedure for adding A strength to the massive joints 
of large space vehicles is making 
use of improved aluminum alloys. 
The Wichita Branch experimental 
project calls for welding together 
two half-circle components each 
weighing more than a ton into a 
ring 16 feet in diameter. 

The two sections are the largest 
to be developed to date from a new 
X7106 aluminum alloy, according 
to Alcoa, the raw material supplier. 
Joining is being accomplished with 
a new welding material aided by 
Boeing techniques in pre-heating, 
cooling, aging, and testing. 

The work is being done under 
contract in support of the National 
Aeronautics and Space Administra- 
tion's launch vehicle configuration 
research program at the Marshall 
Space Flight Center. When weld- 
ing is completed, the cross section 
of the experimental ring will be 
machined into a "Y" shape similar 
to the configuration frequently used 
in joining space booster fuel-tank 
structures. In this special case the 
rings are for a novel semi-toroidal 
tank shape, which is undergoing 
structural and manufacturing feasi- 
bility development at Marshall. 

The ring-section ends being joined 
are 4.5 inches thick and 14.5 inches 
wide. Edges are beveled so that 
when they are butted together weld 
grooves are formed in the shape 
of a modified U. 

Important in the process is the 
temperature difference between 
melted alloy and parts being joined. 
To deal with this, Wichita techni- 
cians have attached electrical re- 
sistance-type heaters near the 
grooves. These reduce thermal shock 

fixperzmenml welazng or large rzng u aone at w zcnzta. 

by maintaining slightly elevated 
temperatures during welding. 

The special welding filler alloy 
is a new one called X-5180, also 
developed by Alcoa. It is applied in 
a gradual build-up to prevent dis- 
tortion during cooling. Alternate 
welding and cooling periods are 
precisely controlled. 

Holding fixture for the ring has 
the form of a wheel positioned ver- 
tically with a free-turning hub at 
the center. This allows the welders 
to work at all four grooves while 
looking downward. 

As the build-up of the alloy lay- 
ers is continued, ineffective parts 
of melted materials are carefully 
chipped away, so that a completely 
solid joint is achieved. The weld 
is then checked by X-ray. Final 
step is a post-weld process which 
Boeing does under Alcoa license. 
Indications are that the research, 
guided at Wichita by the manufac- 
turing development section, is con- 
tributing substantially to tech- 
niques for welding stronger, heavier 
components for space gear of ++ 
future. 



Board Chairman Matthew McCarthy 
Pacific Ais Lines 

Monterey renmsuca attracts thousands vl ~vurists. 

Santa Barbara is served by Pacific. 



Pacific will add Boeing jetliners to serve 

By THOMAS COLE 

E VEN without pure jet equip- 
ment, Pacific Air Lines has 

been growing right along with all 
the other airlines. 

As Matthew E. McCarthy, chair- 
man of the board and chief execu- 
tive officer, said last January, "It is 
pleasant to report that Pacific Air 
Lines attained higher gross reve- 
nues and net earnings for the year 
1964 than those attained in any 
prior year." He reported net oper- 
ating profit of 58 cents a share, up 
from 17 cents in 1963. 

To top that, he said in a board 
meeting in November, 1965, in Se- 
attle that preliminary earnings for 
the first 10 months of 1965 stood at 
about 73 cents a share, higher than 
the entire twelve months last year. 

Now Pacific has ordered pure 
jets. Two Boeing 727s will take on 
the red, white and blue colors in 
June and July, 1966. Early in 1968 
the airline will begin taking delivery 
of four Boeing 737 twin-jets. In ad- 
dition, Pacific has optioned two 
more 727s and four more 737s. 

These airliners will go in as stand- 
out members of a fleet that includes 
Fairchild F-27s (twin-engine tur- 
boprops) and Martin 404s (twin- 
engine piston planes). 

Pacific has about 2,600 miles of 
heavily traveled routes, mostly in 
California, with extensions into Ne- 
vada and Oregon, from its San 
Francisco headquarters. The air- 
line makes more than 180 flights a 
day, between medium and small 
communities. 

More cities on the west coast are 
served by Pacific than by any other 
airline. A lot of the line's traffic is 
between the many defense and elec- 

tronic industries concentrated in the 
California area. Pacific's experts 
consider the 727s and 737s ideal 
for their routes. 

The airline also carries many 
tourists lured by a tantalizing va- 
riety of natural and manmade at- 
tractions. These include the highest 
point in the United States (Mt. 
Whitney) and the lowest (Death 
Valley). Sparkling night life in 
some of this country's most exotic 
spots including Las Vegas, Reno, 
Lake Tahoe and San Francisco may 
be reached by Pacific's flights. Many 
fine fishing and hunting areas are on 
the airline's routes. 

With such advantages, a sharply- 
run airline with 25 years of experi- 
ence behind it couldn't lose. But 
everything isn't seven and eleven. 
Not only does Pacific have to com- 
pete with other regional airlines, it 
also has some big trunk carriers to 
worry about and in the west a 
major travel factor is the family car. 

One way this dynamic carrier 
stands up to competition is with 
special plans and fares that make 
flying attractive. The line offers un- 
limited travel anywhere, any time 
on its system for 21 days for a flat 
fee of $99-if the traveler lives 
east of the Rockies. Such a traveler 
can cover a lot of ground in 21 days 
when he has an area stretching from 
San Diego north to Portland and 
east to Las Vegas. 

Travelers also like Pacific's fam- 
ily plans, clergy fares, military fares 
and round-trip excursion fares. 

The airline has organized ap- 
proximately 20 package tours of 
special appeal to vacationers for 
1966 and presented them in a new 
"Pacific Wonderland" brochure now 
in circulation all over the country. 

Pacific's Henry Tordel and 
Lorna George take 727 training. 

The "Pacific Wonderland" theme is 
designed to help the tourist get the 
most out of his visit to the west. 
By this summer the Boeing 727 will 
be helping to make these tours a 
success. 

Pacific recently announced plans 
for construction of a complete new 
general office and maintenance com- 
plex. Two new buildings to be built 
on a 17-acre tract at San Francisco 
International Airport will represent 
investments of about $1.5 million. 
McCarthy said ground will be bro- 
ken in early 1966 and the grand 
opening is planned before the end 
of the year. 

The heart of the general office 
building will be a specially designed 
control center. A complete com- 
puter facility will handle flight plan- 
ning, reservations, statistical anal- 
ysis and other functions. Depart- 
mental and administrative offices 
will be grouped around this con- 
trol center. 

In the maintenance building, 
hangar areas are being especially 
designed for rapid servicing of spe- 
cific types of aircraft. Engineering 
offices and a production control cen- 
ter will be in the maintenance build- 
ing. The facility is designed so that 
each individual area may be ex- 
panded in any direction required by 
future growth. 

Growth is the aim of the com- 
pany. By the end of November the 
airline had carried well over 700,000 
passengers in 1965, up from a record 
612,000 the entire previous year. 

McCarthy, President Harry S. 
White and the rest of Pacific's staff 
are working to push these figures 
upward. The passenger capacity, 
speed and comfort of the 727s and 
737s are expected to help. 4 
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SPACE FLIGHT. At the Boeing Space Center pilots "fly" men€ includes simulated sunlight on m surface and 2300 
simulated launches, lunar landings and orbital missions such identifiable stars represented in celestial ap~lere. Boeing Space 
as  rendezvous and satellite inspection, in support of the nation's Center, newest, most advanced space research center in  private 
space exploration programs. Pilots' controls operate through industry, houses Boeing's many long-time Rzograms involving 
computer and TV systems. Extremely realistic space environ- space flight techniques and design of improved spacecraft. 

Capability has many faces at Boeing 

8 

I 

I 

! [' 
NEW BOEINCB/BBNDIX precision approach 
and landing system permits airlines to make 
fully automatic landings in scheduled service. 
Approved by FAA, sew system is br*+ air mobile opeU&tions, protect treopzmqm 
in the direction of an dl-weather capability- 

' g  
helicopters in landing zone. Chinook transport 
configuration helicopters we now in Re% Ban, 

lOOSTER recovery techiqws, subject af 
r e ~ e n t  Boeiag study for NASA, exphmd ways 
b F & ~ B V ~  and reuse gimt spam bawms. 
Artist's m e p t  &ow9 140-foat long Saturn V 

HrnEINIr' . Poa. 7.w. *-?-"z4L5%M--w v-. 91-C booster being lowered by parachae. ~m rwbi~ lhi- AESO, B ~ E ~ W B  w b  ~ d c n ~  hbwrta 


