


C S  The recently announced 7373, corporate version 
of the new Model 737 short-range jetliner, will bring 
jet efficiency and economy to corporate business 
travel. The 7373 is designed to serve business and 
industry in a variety of roles, including: a business jet 
for executive travel worldwide; a trouble-shooting 
airplane to carry teams of specialists and equipment 
to meet emergency situations, and a jet-speed meet- 
inghouse or showroom in which business discussions 
may be conducted or displays or sales shows held. 
The 7373 has 600 cubic feet of cargo space for pas- 
senger baggage and for display or show material 
stowage. 

QfZb The Department of Defense has notified the 
Boeing Vertol Division to accelerate the U. S. Marine 
Corps CH-46A Sea Knight helicopter production 
schedule by 100 per cent over the previously planned 
production rate. 

Airlines placing orders for Boeing jetliners in re- 
caul; weeks included Eastern Air Lines, five 727QCs; 
American Airlines, twenty-seven 707-120Bs, eight 
-320Cs, five 727-100s and twenty-two 727-200s; 
Wardair Canada Ltd., one 727-100; Flying Tiger 
Line, one -320C; Mexicana Airlines, two 727-100s and 
two 737-100s, and Pan American World Airways, six 
-320Bs and six 727-100s. 

The 727 jetliner with new automatic or man- 
ual approach systems has received United States 
Federal Aviation Agency approval to make landing 
approaches in Category I1 conditions, which are 
defined as 100-foot ceiling and 1,300-foot forward 
visibility. Category I limits, under which the airlines 
currently operate, are 200-foot ceiling and one-half- 
mile visibility. Earlier this year a Boeing-Bendix 
automatic approach and landing system received cer- 
tification for use in the Boeing 720B for Category I1 
approaches-the first such system to be granted FAA 
approval. 

Certification of the 727 approves this airplane's 
ability to operate at  these new minimums. Operation 
in regular airline service is contingent upon airline 
flight crews demonstrating proficiency in use of the 
systems. In addition, airport ground facilities where 
the new minimums will apply must meet certain FAA 
requirements. a 



By WILLIAM CLOTHIER 

Drawing shows a burned-out first-stage booster. 

Big rockets can be saved by 
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At 31,000 feet altitude four six-foot pilot parachutes open, followed by four 
&-foot parachutes at 29,600 feet and four 120-foot parachutes at 15,000 feet. 

CAPE KENNEDY, Fla.-It is 
1967 and launch time for the first 
complete system test of Saturn V, 
the mammoth three-stage National 
Aeronautics and Space Administra- 
tion's rocket designed to place man 
on the moon. 

As the countdown reaches zero, 
instruments in .the blockhouse con- 
trol room confirm a successful lift- 
off as the five engines on the S-1C 
booster thunderously ignite and the 
35-story-high rocket blazes from the 
starting blocks, driven by 7% mil- 
lion pounds of thrust. 

Some 2% minutes later, a t  an 
altitude of about 40 miles, the first 
stage - the S-1C portion of the 
three-stage space cruiser - finishes 
gulping the last of 2,200 tons of 
fuel and is separated from the rest 
of the rocket as the second stage 
fires and continues driving the pay- 
load into orbit. 

The burned-out first stage, 33 
feet in diameter and 140 feet long, 
is still coasting toward apogee, but 
at this point the huge tube is fin- 
ished - a dehydrated derelict fit 
only for junk unless some means is 
found to bring it back to earth in a 
reusable condition. 

Though the heavy load of fuel is 
gone the booster still weighs nearly 
175 tons and is streaking along a t  
more than a mile and a half per 
second. It will drop into the At- 
lantic ocean. 

This launch sequence could be 
the story for the first ten Saturn V 
firings, but things may change after 
that. Boeing's Space Division has 
just completed a $200,000 study 
of S-1C recovery and reusability 



for the National Aeronautics and 
Space Administration's M ar s h a 11 
Space Flight Center. According to 
Benson Hamlin, Boeing's Project 
Manager for the study, recovery is 
possible and economically feasible. 

Data obtained during the first 
phase of the study indicated that 
very few of the several types of 
reusable launch systems analyzed 
were feasible. A number of con- 
cepts were investigated, including 
a fixed-wing system, parachutes, 
hydrogen balloons, drag brakes, 
ballutes (part balloons and part 
parachutes), para vulcoons and 
flexirotors (parachute-like devices 
which spin like helicopter blades). 

The first phase weeded out many 
of the concepts and indicated that 
detailed feasibility and cost effec- 
tiveness studies should be made of 
twa systems - aerial retrieval and 
water impact. 

The concept which was the sim- 

plest, lightest, with less develop- 
ment risk and offering the greatest 
savings with the least investment 
of time and money was the water- 
impact system. Certain technolog- 
ical aspects of some of the other 
systems would require significant 
advancements in the present state- 
of-the-art, says Harnlin. 

"It's like the old saw about 
learning to crawl before you walk, 
learning to walk before you run, 
and so forth," Hamlin points out. 
"Some day the fixed-wing concept 
probably will take over for booster 
recovery systems, but that day is 
a long way off. Our studies showed 
that it would take 228 fixed-wing 
launches before a break-even point 
on costs, and at present usage rates 
there's no market for such a so- 
phisticated system. 

"Meanwhile, we have a very real 
need for an economical method to 
recover and reuse our big boosters. 

Right now they're expended but 
they are too expensive to keep 
throwing away." 

During a 10-year period of 60 
launches, the total savings avail- 
able by recovering the S-1C by the 
water-impact method would amount 
to more than half a billion dollars. 

Recovery of the S-1C stage as 
proposed by Boeing would begin 
immediately after separation. A 
nose-first attitude for hypersonic 
re-entry is provided for by reaction 
control units from stage separation 
until aerodynamic forces are suf- 
ficient to provide stability. 

Dive brakes would open at apo- 
gee and lock in a fixed 45-degree 
angle, providing increased drag and 
improved stability during re-entry. 
Deceleration during re-entry is pro- 
vided for by the stabilized booster 
itself. The forward liquid oxygen 
tank dome would be thermally pro- 
tected with ablative material and 



would act as a protective heat 
shield for re-entry. 

A launching and recovery would 
proceed like this: 

At 32,000 feet the booster reaches 
sonic velocity. At 31,000 feet and 
a velocity of 928 feet per second, 
four pilot chutes, six feet in diarn- 
eter, are deployed. At 29,600 feet, 
four drogue chutes, 45 feet in diam- 
eter, a r e  deployed by the pilot 
chutes. At 15,000 feet, four main 
parachutes, 120 feet in diameter, 
are deployed. 

At about 500 feet, the liquid- 
oxygen tank dome is jettisoned by 
explosive means and vent holes are 
blown in the rear of the tank. The 
booster impads the water at  about 
100 feet per second. With the dome 
gone and the vent holes open, the 
tank acts as a pneumatic shock 
absorber on impact, reducing im- 
pact load and booster tumbling 
problems. The booster floats ver- 
tically with the nose up. The boost- 
er is picked up by a ship (Landing 
Ship Dock) standing by in the 
impact area. 

Special epoxy paint and resin 
may be used to protect the booster 
from corrosion in the salt water for 
15 days after impact. The Boeing 
study assumes that the booster will 

be retrieved from the water in less 
than 15 hours. 

Some booster components such 
as switches or gages will require 
replacement, but most of the elec- 
trical and electronic gear can be 
satisfactorily refurbished by flush- 
ing with fresh water and drying 
with alcohol, according to the Boe- 
ing study. Damage from salt water 
corrosion will be minimal with the 
recommended environmental protec- 
tion measures. 

If the water-impact recovery sys- 
tem were adopted for a 10-year 
firing schedule with a launch every 
two months, 14 boosters would be 
required instead of 60. The study 
shows that the average number of 
firings per booster would be slightly 
more than four. 

Hamlin points out that the con- 
clusions of the study are ultra-con- 
servative. "For example," he says, 
"our study assumed that each 
booster recovered would be refur- 
bished and put on a five-month test 
program, including static firing - 
the same as for a brand new boost- 
er - at an expense of about 2% 
million dollars. We also assumed 
each booster would be on the pad 
for three months being readied for 
launch. Realistically, we would ex- 

pect considerable reduction in these 
time schedules - prehaps down to 
six to eight weeks-since the 
booster already would have proved 
it could fly." 

The water-impact recovery sys- 
tem requires minimal changes in 
the booster. Total weight of the 
booster recovery system is 48,700 
pounds, including four enlarged 
fins, a reaction control unit and 
four parachute systems. 

The economics for adoption of a 
reusable launch system are com- 
pelling. A cheap, throwaway boost- 
er might be the answer, but the 
very nature of the mighty machines 
makes this a remote possibility. 
The technology is demanding and 
expensive. Economic shortcuts of 
the magnitude needed for big boost- 
er throwaways are not expected in 
design or fabrication. 

"At this point in time the water- 
impact recovery system is the best 
buy among the several recovery 
systems studied," says Harnlin. "It 
is the least expensive, the most re- 
liable and is well within our tech- 
nical capabilities. Research and de- 
velopment costs are very low and 
approximately 40 per cent of S-1C 
costs can be saved during a 60- 
launch, 10-year program." 4 



New 727s will provide jet speed in 
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By ROBERT NEPRUD 

T HE 11-state western area criss- 
crossed by Frontier Airlines 

routes and known unofficially as 
"Frontierland" still is cowboy-and- 
Indian country, liberally seasoned 
with such urbane centers as Denver 
and Salt Lake City. 

The Denver-based regional car- 
rier, one of the country's largest 
and liveliest, rides herd over a 
territory that takes in the Rocky 
Mountain states, most of the South- 
west and much of the Plains Re- 
gion. Eastern terminus of the air- 
line is Kansas City, Missouri, fa- 
mous for steaks and stockyards. 

Quick-on-the-draw Frontier rates 
as one of the fastest-growing air- 
lines in the business. Because the 
30 per cent of the United States it 
serves contains a scant two per cent 

of the nation's population, the air- 
line must be aggressive, efficient 
and friendly to fill the seats of the 
propjets and piston aircraft it cur- 
rently operates. 

The task will grow larger in the 
spring of 1967 when the first of five 
recently-ordered Boeing 727s goes 
to work in the gold and green 
colors of the Frontier stable. But 
if the airline's traffic growth con- 
tinues, there's an excellent possibil- 
ity that the carrier will pick up its 
option on five additional aircraft. 

In a bid to attract more passen- 
gers, Frontier reaches far beyond 
its home area. The airline has been 
especially active since the summer 
of 1962 and has come up with a 
variety of low-cost air fares and 
special travel plans. 

One of the favorites is a youth 

fare, whereby a traveler under 22 
can flash a Frontier Airlines iden- 
tification card and pick up his 
ticket at a 40 per cent discount. 

Then there's the liberal Frontier 
family plan that enables a man to 
purchase his wife's ticket for half- 
fare and allows all accompanying 
small-fry to be ticketed at one- 
quarter of the regular tab. Good 
seven days a week the year around, 
the family fare has proved popular. 

More recently, the airline came 
up with a $100 special that pro- 
vides 30 days of unlimited kst- 
class travel anywhere in Frontier- 
land. There's just one catch. To 
be eligible, a traveler must reside 
in a West Coast state, east of the 
Mississippi River or outside the 
Continental United States. 

The usual discounts for members 



Right: Canyonlands and 
Yellowstone national parks 
are two of many tourist 
areas served by Frontier. 

Below: Lewis W .  Dymond, 
Frontier's president,also has 
a captain's rating. 

of the military forces and clergy- 
men also are offered. 

End result of these special fares 
and promotions, including low-cast, 
all-expense tour packages to such 
places as Yellowstone Park, Mount 
Rushmore, Carlsbad Caverns and 
the Grand Canyon, has been a spec- 
tacular jump in passenger traffic. 

In 1963, Frontier Airlines led the 
entire industry with a 51 per cent 
increase in passenger miles flown, 
with 153,602,000 counted. It  also 
registered a 44 per cent growth in 
the number of passengers carried- 
up to 540,774. In 1964, passenger 
miles climbed to 187,575,000 and 
passengers to 635,370. So far in 
1965, the traffic trend is continuing 
upward and the airline is reporting 
record profits. 

Frontier's cargo traffic has set 
new marks in recent years. Between 
1961 and 1964, air freight ton-miles 
increased by 82 per cent to 1,444, 
068. An innovation that is catching 
on with businessmen is the new 

courier service. Under the plan, 
packages weighing up to five 
pounds are flown to any city on the 
carrier's 11-state system for a flat 
charge of $3. 

Frontier is a comparatively young 
airline. It  dates back to the spring 
of 1950 when three small companies 
-Monarch Airlines, Arizona Air- 
ways and Challenger Airlines- 
were merged to provide one-carrier 
through service, north-south be- 
tween Canada and the Mexican 
border. The system served seven 
states in the Southwest and Rocky 
Mountain regions. 

Steady growth in Stateside tour- 
ism, along with extensive oil, nat- 
ural gas and uranium development 
and considerable activity in the 
construction of military missile 
sites and reclamation dam projects, 
have combined to keep the airline 
on the move since its inception. 
Route increases in 1954 and 1958 
added four new states and many 
more cities. 

The airline has kept pace with 
progress in the matter of equip- 
ment. It  added Convair 340s to 
its twin-engined fleet in 1959 and 
purchased 52-p ass en g er Convair 
580 turbo-prop airliners in 1964. 

Close on the heels of its recent 
727 purchase, Frontier announced 
plans to expand hangar, mainte- 
nance, training, general office and 
reservations facilities at Denver's 
Stapleton International Airport. 
Biggest single project is a six-bay 
hangar tailored specifically for the 
Boeing trijets. 

Top man at Frontier is Lewis W. 
Dymond, a dynamic and intensely 
human person who plays to win 
and seems to have a h e  time. 

"He even enjoys crises," mar- 
veled the late G. T. Baker, his 
former boss at  National Airlines, 
where Dymond headed operations 
and maintenance before taking over 
the reins at Frontier in 1962. 

Dymond got into the airline busi- 
ness fresh out of high school in St. 
Petemburg, Florida, taking a $50- 
a-month job as an airplane cleaner 
for National. He studied on the 
side and climbed rapidly, moving 
to stock clerk, to flight dispatcher 
and to station manager. 

He also earned a commercial- 
pilot rating, qualified as a co-pilot 
on test hops, and went on to get his 
captain's rating. Then, at the ripe 
age of 32, Dymond decided to go 
to college. He worked by day and 
attended classes at the University 
of Miami by night, graduating with 
honors and a law degree. He stayed 
with National and in 1957 became 
a vice-president. 

As Frontier's president and chair- 
man of the board, Dymond has be- 
come an integral part of Frontier- 
land. Not only does he know every 
route-foot covered by the airline; 
he is personally acquainted with 
just about every employee. 

Dymond also is very much at 
home on horseback, on skis, angling 
for trout or - according to uncon- 
firmed reports-milking a cow. 
Among his many civic and busi- 
ness affiliations, he especially prizes 
an honorary membership in the 
Crow Indian tribe. That's under- 
standable - the chief of Frontier- 
land certainly should be entitled to 
wear a feather in his hat. 4 



By JACK WECKER 

E ARLY one Saturday morning 
in September, 33-year-old Ma j. 

Max Mihura throttled back the 
eight turbojet engines on his B-52 
and whistled into Fairchild Air 
Force Base, Washington, scene of 
the 1965 Strategic Air Command 
Bombing-Navigation Competition. 

On the left side of the big global 
bomber's fuselage was a map of the 
sovereign state of Mississippi with 
a star designating the location of 
Columbus AFB. As the 454th 
Bombardment Wing entry taxied 
into its parking position, a rival 
crewman nearby (obviously a 
northerner) mumbled, "Now, isn't 
that original! That B-52 from Mis- 
sissippi is named Miss Magnolia." 

What this Yankee competitor 
didn't (and couldn't) know then 
was that this B-52F from the deep, 

Strategic Air Command 
holds its 14th 
bombing competition. 

HEm NAME IS 
MISS MACNmL 

deep south was destined to ride 
roughshod over his entry and all 
42 others in this four-day compe- 
tition that pits SAC'S best-against- 
the-best in men and equipment. 

As the contest unfolded, events 
came to light which showed that 
the Miss Magnolia outfit had a 
number of things working in its 
favor : 

-the six-man crew, Capt. Rich- 
ard Helmer, co-pilot; Maj. Chester 
Godsy, radar navigator; Capt. Wil- 
liam King, electronics warfare of- 
ficer; Maj. Richard Agolia, navi- 
gator; MISgt. Samuel Taulbee, 
gunner; and Major Mihura, aircraft 
commander, are career Air Force 
men and have a total of some 16,- 
000 hours B-52 time 

-their work week averaged 74 
hours, plenty of time to get familiar 
with the equipment 

-the 454th is part of Second Air 

Force which has won the coveted 
Fairchild Trophy (symbolic of out- 
standing unit skill in bombing and 
navigation) six times - more than 
any other of SAC'S numbered Air 
Forces 

--their global bomber was chris- 
tened only nine days before by 
Miss Mississippi (Patsy Puckett) 
who, that very night (September 
11) , was named first runner-up in 
the annual Miss America pageant; 
the southern beauty personally 
bade them to "do well, you all" 

-the men aboard had developed 
a camaraderie stemming from 
bombing raids in South Vietnam 
and from having flown together five 
years. 

-the 454th was flying Boeing 
bombers which have been in the 
winner's circle 10 of 13 times dur- 
ing previous competitions 

-they were carrying a Confed- 

Patsy Puckett (Miss Mississippi) and Colonel 
Cumiskey officiate at christening of Miss MagnoIia. 

erate flag as a good luck charm 
-their wing commander, Col. 

William T. Cumiskey, had instilled 
firmly these words in the minds of 
the crew: "Victory begins with a 
man's will to win." 

In all, approximately 1,500 SAC- 
men participated in the 1965 com- 
petition - flying and maintaining 
a total of thirty-seven B-52s, five 
B47s and two B-58s (since aerial 
refueling was not a part of this 1 year's meet, tanker aircraft were 
not involved). Each bomber was 

I to fly two identical sorties on sep- 
arate nights over a 2,500-mile route 
at low and extremely high altitudes. 
They were taking part in an event 

referred to as the World Series of 
bombing and navigation. An air of 
urgency permeated the entire meet. 

Even the weather - complete 
with rain, unseasonal temperature 
drops and an unforecast line of 

SAC generab a t  competition included 
(from left) W .  K. Martin, David Wade, 
John D. Ryan and Horace M .  Wade. 

This competition aircraft had 
been in action over Vietnam. 

thunderstorms - added realism to 
the 1965 competition. The elements 
brought particular headaches for 
the maintenance crews, such as the 
454's S/Sgt. Clifton Johnson, crew 
chief; T/Sgt. Ted Burton, arma- 
ment and electronics crew chief 
-and 86 of their counterparts in 
other wings - who were responsi- 
ble for keeping airplanes and equip- 
ment operating at top efficiency. 

Miss Magnolia built a score of 
1,226 points which, broken down, 
meant 1,006.5 for bombing, 119.5 
for high-altitude navigation and 
100 (perfect score) for low-altitude 
navigation. The effort, eclipsing 
runner-up Wurtsmith AFB'S 379th 
Bombardment Wing, was good 
enough to win the Fairchild Tro- 
phy, best bombing and navigation 
by a B-52 wing, best overall or- 
ganization in bombing and best 
B-52 crew on bombing for both 

Lt .  Col. Earl W .  Spencer (left) ac- 
cepts trophy for 922nd Air Refueling 
Squudron. Col. Mason A. Dula is in cen- 
ter. Gen. John D. Ryan stands at right. 

missions. 
Trophies for the best combined 

bombing and navigation by a B-47 
unit, best B-47 crew in bombing 
for both missions and best B-47 
crew in bombing for one sortie went 
to the 380th Strategic Aerospace 
Wing's Pride of Adirondacks, 
Plattsburgh AFB, New York. The 
305th Bombardment Wing, Bunker 
Hill AFB, Indiana, won awards for 
the best bombing and navigation by 
a B-58 unit, for the best overall 
wing in navigation, best B-58 crew 
in bombing and navigation for one 
mission and best crew in bombing 
and in navigation on both flights. 

Others sharing the winners' spot- 
light were the 509th Bombardment 
Wing, Pease AFB, New Hampshire, 
for best B-47 crew in navigation 
for both sorties and the 379th Bom- 
bardment Wing, Wurtsmith AFB, 
Michigan, for best B-52 crew in 
navigation for the two missions. 

A heart-winning performance came 
from the 28th Bombardment Wing 
of Ellsworth AFB, South Dakota, 
which scored a near-perfect single 
mission of 698.5 points out of a pos- 
sible 750, making two direct hits. 
Their contribution was good enough 
to take top honors for the best B-52 
crew in bombing and navigation for 
a single mission. 

Awards to the winners were hand- 
ed out personally by smiling Gen. 
John D. Ryan, SAC'S commander- 
in-chief, during an impressive cere- 
mony in the competition auditori- 
um. If any man enjoyed his work 
more than General Ryan that Fri- 
day afternoon, it was not apparent. 

In brief remarks to a standing- 
room crowd, General Ryan lauded 
the efforts of all competitors in the 
meet. He said scores in the 1965 
event were the best ever recorded. 
He singled out especially the 
ground-maintenance crews for their 
contributions to success of SAC'S 
operations generally and the com- 
petition in particular. 

After the meet was ended and 
Miss Magnolia carried the winners 
back to their home base in Missis- 
sippi, they were greeted by a sign 
s ~ o u n d e d  by grinning friends. 
The sign read, "Can do. Will dn. 
Have Done." 



By WESLEY ROBINSON 

A UNIQUE vertical alignment 
system which allows the top of 

a structure to be easily and pre- 
cisely aligned with all points at  its 
base has been developed by Boeing 
engineers. 

The new system eliminates dis- 
advantages of conventional vertical 
alignment methods, which require 
scaffolding to hold a man and a 
level at the top of the structure. 

Boeing's new system permits a 
single operator on the ground to 
sight across the top of a vertical 
structure. The Boeing system does 
not depend on a level base plane 
and is not sensitive to vibration. 
It has been tested successfully at 
heights up to 20 feet and should 
perform equally well for taller 
structures. 

Heart of the new system is a spe- 
cially-ground pentaprism which is 
propelled up and down on a verti- 

Operator adjusts instrument which cal be, by remote control. when 
may be propezzed up and down beam. the five+ided prism reaches the de- 

sired height, the operator at ground 
level sights through a two-direc- 
tional telescope to which is attached 
a movable right angle prism. The 
operator can see along the top of 
the structure as if he were looking 
through a periscope. 

Operator can see through in- The angle of the pentaprism may 
strument at top as if he were be changed by remote control if the 
Zooking through a periscope. operator wishes, and the ~en ta~r i sm 

may be rotated to obtain a reading 
completely around the structure. 

Other optical tooling instruments 
developed by Boeing include an 
optical square which gives three 
simultaneous perpendicular lines of 
sight, a transverse planizer which 
can establish perpendicular lines to 
a horizontal plane and a long-dis- 
tance horizontal alignment system. 

Tolerances are getting slimmer 
while aircraft and missiles grow big- 
ger. Advanced optical alignment is 
one way of ensuring that tighter 
tolerances will be achieved. + 





Air National Guards call their hybrid KC-97s 

INS7ANT ME7 ZWNIYEiS 

By MAJ. PHILIP E. GUNBY 

T HEY pretty much are used to 
it, but Air National Guard crews 

of the 126th Air Refueling Wing 
still exchange knowing smiles when 
air route traffic control centers ask 
conknation that their aircraft is, 
indeed, a Boeing KC-97 Strato- 
tanker. 

"The reason," explains Brig. Gen. 
Howard T. Markey, wing com- 
mander, "is that it seems to be 
moving along too fast for a '97." 

The increased speed results from 
addition of two jet engines which 
are helping to write new perform- 
ance chapters in the long service 
record of the tried-and-true Boeing 
'97 series. 

KC-97s and Air Guardsmen first 
got together in 1961. The 126th 
Wing traces its history in some re- 
spects a t  least to World War I, and 
its Guardsmen have served in sin- 
gle and multi-engine aircraft. But 
in-flight refueling was a new mis 
sion for them-and for the entire 
Air National Guard. 

On September 6, 1961, just 29 
days after receiving the first 
stripped-down Stratotanker, the 
wing's 108th Air Refueling Squad- 
ron from O'Hare International Air- 
port near Chicago made the first 
all-Air National Guard in-flight wet 
refueling hook-up with an F-84F 
Thunderstreak jet fighter-bomber 
from Peoria, Illinois. 

Since then, the wing has off- 
loaded more than 22,000,000 pounds 
of fuel without an accident. 

Wing headquarters and its 126th 
Air Refueling Group are at O'Hare 
International. The 128th Air Re- 
fueling Group is at Gen. Billy 
Mitchell Field, Milwaukee, and the 
160th Air Refueling Group is at 
Clinton County Air Force Base 
near Wilmington in southwest Ohio. 

From these bases, Air Guards- 
men of the 126th Wing have ranged 
over both Atlantic and Pacific, 

much of the continental United 
States, Canada, Puerto Rim and 
Alaska, to do their refueling job. 

Subsequently, a second Air Na- 
tional Guard refueling wing, with 
headquarters at Dallas, Texas, has 
been formed. 

During this time, it became ob- 
vious to Maj. Gen. Donald J. 
Smith, Illinois Air Guard chief of 
staff, and others that the standard 
KC-97G, 11th and final model of 
the series, had speed and altitude 
limitations when refueling newer 
Century Series jet fighters. 

Tobogganing (putting the KC- 
97G in a slight dive) frequently 
was required to gain required re- 
fueling speeds. This could result in 
descent into weather, limiting hook- 
ups and requiring additional fuel 
for jets being refueled to climb 
back to cruise altitude. Reduced 
takeoff fuel weights were required 
at times, so that more tankers were 
needed to meet mission demands. 

Maj. Gen. Donald J .  Smith 

Learning that a KC-97G had 
been fitted with a wing from a 
Boeing KB-50J tanker after an ac- 
cident, General Smith reasoned 
that, with wings so interchange- 
able, it might be possible to add 
GE 547-25 and 25A jet engines to 
the KC-97G. This had been done 
earlier on the KB-50. 

With support from the National 
Guard Bureau and Tactical Air 
Command of the United States Air 
Force, the jet-augmented KC-97L 
was born. 

Fuel tank pylons of the KC-97G 
were replaced with jet-engine py- 
lons made for the KB-50J, which 
was being phased-out, using the 
same outboard wing mounting 
points. The KB-50 radar rendez- 
vous equipment also was added to 
the jet-modified KC-97. Hayes In- 
ternational Corp., Birmingham, 
Alabama, performed the modifica- 
tions under contract with Oklahoma 
City Air Materiel Area. Cost aver- 
aged less than $38,000 per plane. 

The last of the 126th Wing's 
Stratotankers was modified in the 
fall of 1965. The KC-97L holds 
more fuel, even without its pylon 
tanks, than the KB-50, and the in- 
stalled pylons and jet engines are 
2,400 pounds lighter than full pylon 
fuel tanks. 

"Reduced reciprocating engine 
power requirements because of the 
added jet thrust will extend recip- 
rocating engine life, reduce over- 
hauls and more than amortize the 
cost of this complete modification 
within the remaining life of the air- 
craft," General Smith says. "Labor 
is the only major cost item in this 
modification." 

General Smith also notes these 
performance data: air refueling alti- 
tude increase of up to 10,000 feet 
over the standard KC-97G for any 
given takeoff weight; indicated air- 
speed increase of 50 knots over the 
standard KC-97G for any given 
takeoff weight and altitude in level 



Jet engines replace fuel tanks at same positions. Bria. Gen. Howard T. Markey 

flight; standard day takeoff roll de- 
creased approximately one-half over 
standard KC-97G requirement for 
any given weight up to maximum 
gross; safety fador increased, espe- 
cially in case of loss of a recipro- 
cating engine on takeoff at maxi- 
mum gross weight of 175,000 
pounds, and critical high cylinder 
head temperature time to climb cut 
to 72 per cent of that required by 
a standard KC-97G. 

"Lack of sufficient airspeed and 
airborne radar rendezvous equip- 
ment had limited the Stratotanker 

for our mission, but now we are 
giving proper support in deploy- 
ment of jets, including overseas," 
the general says. 

General Markey has been brief- 
ing Air Force officials on the wing's 
resultant Flexible Air Refueling 
concept. This includes high and low 
level in-flight refueling, fly-in 
ground refueling for trucks and 
other equipment and supplemen- 
tary missions such as air medical 
evacuation, transport of troops, 
carrying cargo and possibly even 
assistance in rescue operations by 

circling and dropping equipment. 
Involved in this, in addition to 

the KC-97L's short takeoff and 
landing capacity, is its ability to 
loiter at low level using just the 
four reciprocating engines, or to 
climb quickly and refuel high per- 
formance aircraft by using its two 
jets-four reciprocating configura- 
tion. 

This versatility has earned the 
KC-97L a nickname in the 126th 
Air Refueling Wing. Air Guards- 
men call i t  "The Instant  J e t  
Tanker." 4 





Swedish Army announces two 

NEW 
r"mB!Nfi-PmwEmEn 
VEIY~~LEC 

By ALLEN HOBBS 

E Royal Swedish Army has 
announced the development of T" 

two new military vehicles which 
use Boeing gas turbine engines as 
boast power. The vehicles are a 
self-propelled 155mm gun and a 
fast-reacting, self-propelled anti-air- 
craft weapon equipped with two 
automatic 40mm guns. 

The Swedish Army already has 
in production a 37-ton tank that 
has dual powerplank-a 240-horse- 
power Rolls Royce multi-fuel re- 
ciprocating engine for cruise power 
and a 330-horsepower Boeing tur- 
bine engine to provide boost power 
for high-speed operation. This 
Swedish tank is an unique turret- 

New self-propelled 155mm gun uses 
330hp Boeing turbine for boost power. 

less design carrying a 105mm gun. 
All three vehicles use the same 

twin powerplant package. Prime 
contractor for the three vehicles is 
AB Bofors, the leading Swedish 
armament manufacturer. AB Volvo 
is producing the powerplant and 
transmission package. 

The new 155- gun is a tracked 
vehicle that has entered production. 

Antiaircraft weapon has 40mm guns. 

It weighs 48 tons and has good 
cross-country mobility, rapid-fire 
capability and can hurl 14 rounds 
in 45 seconds a distance of more 
than 13 miles (25 km) . The vehicle 
is manned by a crew of four to 
seven men. 

The 40mm anti-aircraft weapon 
is a tracked vehicle that has great 
mobility and high fire power and 
is equipped with radar and auto- 
matic tracking equipment. The ve- 
hicle's turret can rotate 360 de- 
grees in 1.5 seconds. The 40mm 
guns can be used against targets on 
the ground as well as in the air. 

The Boeing Company Turbine 
Division is producing Model 502 
turbine engines for the three Swed- 
ish vehicles under a contract award- 
ed in 1964. The Boeing engine was 
seleded because of its high power- 
to-weight ratio, ability to s ta r t  
readily in sub-zero weather, com- 
pact size, reliability and ability to 
burn a variety of fuels. 

In the drive package for all three 
vehicles, power from the reciprocat- 
ing engine and Boeing gas turbine 
is fed into a single gear box through 
a combining gear. This allows the 
reciprocating engine alone, the tur- 
bine alone, or both engines togeth- 
er to power the vehicle. In cold 
weather the turbine can be used to 
start the reciprocating engine. 4 



This could be 
a Boeing 707,720,727 

or the new 
F ing 737 Twinjet. 

(Passengers on the 737 will notice the similarity in comfort, too.) 

The newest member of the Boeing 
family of jetliners will be the smallest. 
Yet the 737's cabin will actually be as 
wide and as high as that of the biggest 
Boeing. It will offer passengers more 
shoulder room, more head room than 
any other short-range jet. 

The 737 is designed to replace the 
turboprop and piston-type aircraft 
now serving smaller cities. A quiet, 

quick-climbing jet, the 737 will be able 
to operate from smaller airports. It is, 
in addition, the only jetliner that will 
give passengers on short, smaller-city 
routes the same spacious cabin com- 
fort enjoyed by passengers on long- 
range jets. 

The 737 will cruise from 550 to 600 
miles an hour. It will bring travelers 
the advantages of the unequalled flight 

experience of Boeing jetliners: five and 
one-half million hours (627  ears) in 
the air. 

The first Boeing 737 is scheduled to 
roll out next year. Orders have already 
been placed by Caribair, Lufthansa, 
Mexicans, Pacific, United and Western. 


