


Mow another go-anywhere transport 
from de Havilland joins the U.S. Army •.• 

the UV-1SA Twin Otter. 
The u.s. forces had already chosen the Beaver, 
the Otter and the Caribou-more than 1,300 
go~anywhcrc planes from de Havilland. They 
knew our performance first hand. And they 
had a very demanding order to fill, selecting 
transports for "command administrative, 
logistical and personnel flights from battalion 
headquarters to remOte viUage sites throughout 
western and northern Alaska on a year~round 
basis." 

It's no wonder they chose the 
Twin Otter. With their de Havilland 
experience. Pl us these Twin Otter features: 

It converts read ily from wheels to 
\Vheel~skis, floats o r high~f1oration tires. (The 
U.S. is equipping each Twin Otter with all of 
these.) 

It carries 19 troops in and out of 
rough, makeshift 300 m (l,()(X) ft) strips with 
room to spare. 

In 15 minutes, two men can change 

it to a cargo plane that will carry a payload of 
more than two tons. 

On a hundred-mile-radius recon­
naissance or search and rescue mission, 
it can stay aloft for more than 6 hours 
because of its exceptional fuel economy. 

It cruises at 182 knots at 1O,CXD 
feet. Or handles easily at 70 knots for 
pin-point paradropping of men or supplies. 

The de Havilland Twin Otter. The 
go-anywhere plane that has proved its 
dependability, versatility and economy with 
18 other defence, police and government 
organizations. And with 135 civil operators. 

The de Havilland Aircraft of Canada Limired, 
Dounuviau, Ontario, M3K I Y5. 

Tw in Otter: the standard oldependability 
and versc!!tility in more than 50 countries. 

de Havilland 
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Ahead of TIME 
The Army's AAH is the most advanced helicopter ever built. 

Ahead of time in technology, performance, survivability and 
mission capability. 

As an indispensable member of the combined arms team, the 
YAH-64 is a total system for battle. 

Designed by Hughes, built by the most professional industrial team 
ever assembled. The Advanced Attack Helicopter - ahead 
of time. 

Hughes Helicopters 
Culver City, California 90230 



The Second of Six 
"Theme Issues" 

Following three m on t hs 
after our January·February 
"Black Hawk Issue", t his over· 
s ize special issue dedicated to 
the "CH-47 Modernizat ion 
Program" is a major eHort by 
the various military and in· 
dustry o fficials in volved wi th 
the "0" to give you the full 
detail s of thi s important 
fleet m ode rni zation prog ram . 

Again. th e i ssue Is enriched 
by the editorial contri bu · 
tions o f man y di stingui shed 
autho rs . Th eir specific com ­
ments - plus the numerous il­
lustrati ons, cha rts, and photos 
devoted to t he "0"- update 
the reader on all pertinent 
facet s of this current pro­
gram, and make this May 78 
issue a "should read" item 
for all who'll be involved in 
the Army Aviation Program in 
t he '80's and '90's, 

The issue's 104 pages bring 
our January- May page total to 
328. That's 156 more pages 
th an we published in t he 
same Jan.-May period in '77. 

Behind the scenes 
Pictured below Is Captain 

James E. Verity who carri es 
the title of Aircraft Maint ­
enance Officer In the CH ·47 
Mod PMO. "Jim" was th e on· 
the·spot expediterfcoordinator 
who kept the copy and photos 
coming. A soft-spoken young 
man with a wonderful sense of 
humor, he charmed all of us 
into quicker action. The reo 
sult: An " on tim e" issue. 
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The one helicopter 
that's built today 
to survive in tomorrow's 
hostile environment. 

.. 1 ... ; 

• 
There's no doubt that the Sikorsky 
Black Hawk is survivable. 

• It is invulnerable to 7.62 mm 
fire. 

• The main rotor head and rotor 
blades can tolerate 23 mm HE!. 

• The dynamic component 
systems can all tolerate multiple 
hits. 

• The vertical stabilizer provides 
stability after tail rotor loss. 

• To minimize forced landings, 
the engines and all controls are 
redundant. 

• The aircraft is designed and 
built for the high threat 
environment. 

And when things get rough, this 
is the kind of aircraft any soldier 
wants to fly or fly in. Sikorsky 
Aircraft, Main Street, Stratford, 
CT06602. 





The Quest for Flight - Part III 
The Conquest! 
••••••••••••••••••••••••••••••••• 
BY LIEUTENANT COLONEL E.J . EVERETT·HEATH 
British Army Liaison Orfice, Fort Rucker, Alabama 

The year 1876 saw the invention of the four· 
stroke pelrol engine by the German 

engineer Otto and within nine years the first 
pradical engine had been bUilt to power the 
successorto the horse. AvIation was to owe 
much to the automobile business. 

The 1880's proved to be the lull before the 
storm of the next decade. It was in 1884, 
however, that Horatio Phillips took out a pa· 
tent in England on his double-surfaced, 
cambered aerofoils. Through exhausllve wind­
tunnel tests he demonstrated that the curvature 
of the upper surface of a wing created a partial 
vacuum and thus lift; less lift was generated by 
the pressure of the air on the flatter lower sur­
face. 

Three types of "pioneers" 

By 1890 three recogn izable types of pioneer 
had emerged: the 'academic' inventors with 
their outlandish designs which never got 
beyond the drawing board; the 'model -makers' 
who experimented in miniature; and the 'fool· 
hardy' who were prepared to risk life and limb 
in fulJ· size adventures. 

The 'foolhardy' could be divided into two 
sub-groups: the 'drivers' and the 'riders'. The 
'drivers' regarded the flying machine as an 
automobile with Wings', simply to be driven into 
the air by brute fo rce. They were concerned 
with power and lift. Their success rate was 
depressingly low : total failure. The 'riders' had 
more finesse, wanting to ride their machines 
like a horse. They were concerned wi th control 
and stability·. 

Otto Lilienthal was a 'rider' and the 
foremost practitioner of 'controlled' flight. 
Starting out as a latter-day Tower Tumbler, he 
then turned his attention to the flight of birds . In 
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1889 he published a 'learned tract, 'Der 
Vogelflug als Grundlage der Fliegekunst' (Bird 
Flight as the Basis of Aviation), which became 
a literary landmark in the history of flight - for 
those who could read it. 

Two years later he built a biplane glider . This 
had armrests to carry the weight of his body 
while his legs were free to dangle below. 
Longitudinal control was effected by moving 
his body backwards and forwards while lateral 
con trol was achieved by swinging his un.dercar­
riage from side to side. 

Lilienthal first tried out this contraption in 
his garden before taking it to the nearest hill. 
From here he launched both his glider and his 
career. His career lasted longer. As he learned 
to make use of air cunets his hops became 
glides. In 1895, bearing in mind the proclama­
tions of Cayley, Phillips and others, he built 
another cambered-wing, glider with an 18- foot 
wing-span and a wing area of 200 square feet. 
A year later he built yet another glider that was 
driven bv a cylinder of compressed carbon 
dioxide gas. This "motor" was linked to hinged 
wingtips, rather than a propeller. 

(Continued on. Page 12) 

OCTAVE CHANUTE'S HANG·GLI~R 



1eamwork. 
The foundation of effective 

EW · · systelIlS mtegratlon. 
At Beech Aircraft, we have 

a philosophy ahollt integrating 
sophisticated EW systems with 
airframes. To be 100% effective, 
everything-from the people in­
volved to the system components 
- must work as a team. 

That's why, over the years, 
we've developed tlle capability 
to 110t only design and build the 
aircraft, but install and totally 
integrate all necessary EWo8)1S' 
terns to your exact spOCifir.atio'Os. 

In fuct, Beech is tile only 

For more informatioD, oon­
tact Re. Nikkel, Vice President, 
Aer\liIpace Programs, Beech Air 
craft Corporation, Wicltita, Kan 
.... 67201. Phone: (316) 681-
8175. 

~==-===== 
'i1eechcraft 



It's tim 
forAAA 
AWARDS PRESENTATION 

AAAA National Awards will be presented at 
the Annual Honors Dinner to be held a t the 
1978 AAAA National Convention in 
Washington, D.C., Oct. 15 . The Secretary of 
the Army normally makes the award presen­
tation to the "Aviation Soldier of the Y ear," 
with the Army Chlef of Staff presenting the 
awards to the outstanding aviation units. The 
"Army Aviator of the Year" award is presented 
by the Vice Chief of Staff while a representative 
of the McClellan Memorial Foundation makes 
the safety award presentation. The Com­
mander of DAR COM is invited to present the 
"Outstanding DAC of the Year Award." 

0000000000000000000 
NOMINATION FOR THE AWARD TO THE 

" ARMY AVIATOR OF THE YEAR" 

BACKGROUND : This award is sponsored by 
the Army Aviation Association, and is pre­
sented "to the Army Aviator who has made an 
outstanding indiVidual contribution to Army 
Aviation during the previous calendar year." 

NOMINATION FOR THE AWARD TO THE 
"ARMY AVIATION SOLDIER 

OF THE YEAR" 

BACKGROUND: Sponsored by the AAAA, 
this award is presented "to the enlisted man 
serving in an Army Aviation assignment, who 
has made an outstanding individual contri~ 
bution to Army Aviation during the awards 
period ending the previous calendar year." 

ELIGIBILITY: A candidate for either of the 
above awards must serve in an Army Aviation 
assignment In the active U.S . Army or its 
Reserve Components . Membership in AAAA 
is not a requirement for consideration. 
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e to nominate 
A Nat'l Awards! 

00000000000 000 00000 
NOMINATION FOR THE 

"OUTSTANDING (ARMY AVIATION) 
DEPARTMENT OF THE ARMY CIVILIAN 

OF THE YEAR" 

BACKGROUND: This AAAA-sponsored na­
tional award is presented annually to a Dept. of 
the Army Civilian who has made an outstand­
ing contribution to Army Aviation during the 
previous calendar year. A nominee for this 
award must have been a DAC for the awards 
period, and must have made an outstanding 
individual achievement . 

NOMINATION FOR THE 
"JAMES H. McCLELLAN AVIATION 

SAFETY AWARD" 

BACKGROUND, Sponso<ed by the Mc­
Clellan Memorial Foundation and the many 
friends of Senator John L. McClellan in 
memory of his son, James H. McClellan, an 
Army Aviator who was killed in a civil aviation 
accident in 1958, the award is presented "to an 
individual who has made an outstanding 
contribution to Army Aviation safety during the 
previous calendar year. 

ELIGIBILITY: Any individual- military or civil­
ian - is eligible as a nominee for this award . 
Membership in AAAA is not a requirement. 

00000000000000 00000 
NOMINATION FOR THE AWARD TO THE 
'OUTSTANDING ARMY AVIATION UNIT 

OF THE YEAR 

BACKGROUND: Sponsored by the Hughes 
Helicopters Division , this award is presented 
"to the aviation unit that has made an outstan­
ding contribution to or innovation in the 
employment of Army Aviation over and above 

the normal mission assigned to the unit dur­
ing the period ending the previous calendar. 
year 

00000000 00000 000000 

NOMINATION FOR THE AWARD TO THE 
"OUTSTANDING RESERVE 

COMPONENT AVIATION UNIT 
OF THE YEAR" 

BACKGROUND: Sponsored by the AAAA , 
this award is presented annually "to the 
Reserve Component aviation unit that has 
made an outstanding contribution to or innova­
tion in the employment of Army Aviation over 
and above the normal mission assigned to 
the unit during the awards period ending the 
previous calendar year." 

0000000000000000000 
DOCUMENTATION FOR AWARDS 

ACCOMPANYING DATA: Documentation 
should include the name and address of the in­
dividual or unit, and the name of the present 
commander. A cover sheet should provide a 
brief outline of not more than 100 words citing 
the main reason(s} for the nomination. Addi­
tional supporting Information should be attach­
ed as inclosures and is limited to 1,500 words 
or three pages (whichever is grealer); and be 
typed . 

SUSPENSE DATE: Nominations should be 
mailed on or before July Ito: AAAA , ATTN: 
National Awards Committee Chairman, 1 
Crestwood Road , Westport , CT 06880. 

Suspense Date: 
July 1, 1978 
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Quest for Flight 
(Cont, from Page 8) 

Before flying his new glider for the first time, 
Lilientha l wanted to try oul his novel form of 
control in one of his standard monoplane 
hang-gliders. On 9 August 1896 he look off in­
to a gusty wind but when al fifty feet the wind 
seemed to drop, and the glider to stop and 
shudder as If the wrong control had been used. 
It then plunged to the ground. 

Lilientha l was removed from the wreckage 
with a broken spine and died the next day with 
the words "Sacrifices must be made" on his 
lips. He had made over 2,000 flights, one over 
a thousand feet long. 

One of lilientha l's disciples was an 
Englishman, one Percy Pilc her. Having built 
his own glider in 1895 he went to Germany 
and was allowed to make a few fl ights in one of 
the master's gliders. Dripping with inspiration, 
he returned to England, convinced that he 
could apply power to a glider. But no engine 
was light enough so Pilc her, with praiseworthy 
perseverance, built his own . It was a fine 
engine but quite unsuitable for his. airframe. So 
Pilcher, undaunted, set about building a bigger 
glider to take it. 

The first powe red Hight 
On 30 September 1899 he was ready to 

make man's first powered and controlled flight 
but now the weather had conspired against him 
and was unsuitable for such an attempt. 
Pilcher. however, was a man of iron nerves . In 
order not to disappoint the crowd, hu ngry fo r 
history, he elected to make a flight, not in his 
new aircraft, but In his most successful 
machine, the "Hawk" . 

PERCY PILCHER'S GLIDER, THE HA WK 
12 

Towed behind a team of unwilli ng horses, 
he just could not whip up enough en thusiasm 
(or speed) in them . The horses were invited to 
re-double their efforts . This time Pilcher made 
it but at thirty feet a bracing wire snapped. He 
crashed and died two days later. 

Pi lcher was at one time an assistant to 
Hiram S. Maxim, an American by birth who 
emigrated to England in 1881, having had a 
slight difference of opinion with the US 
Government over purchase of his famous 
machine-gun. Maxim will not go down in 
history as an introvert: indeed, he fondly 
believed that his departure was an irreparable 
loss to American societv and culture. The 
British agreed and gave him a knighthood. 

The new S ir Hiram studied mousetraps for 
a period before turning his attention to inhalers 
for bronchitis and aviation. He was soon in a 
position to declare modestly that "nearly all of 
the mathematicians are radically wrong" and to 
prove it he constructed the first jumbo 
aeroplane. A biplane with a span of 104 feet, 
its steam engine developed 300 HP and was 
geared to two pusher propellers. It ran on rails 
with a second set of guard rails above to pre­
vent the machine rising more than two feet . 
Gross weight was approximately 5 ,000 Ibs . 

After a number of trial runs, Maxim gunned 
the engine rather more than usual on 31 July 
1894 and the machine left the track although 
still retained by the guard rails. After a moment 
the leviathan went berserk, tearing itself free of 
the running gear. Maxim, frightened that he 
might actually fly , shut off the steam. With its 
life-blood denied it. the monster collapsed. 
Maxim , the 'driver', announced in ringing 
tones to anyone who would listen that "propul­
sion and lift are solved problems: the rest is 
merely a matter of time." 

Having pointed the way to lesser mortals, 
he returned to mousetrap design , his venture 
into aviation history having no influence save 
an entry in the history books. 

The "ultim ate glider" 
While Henry Ford was developing his 'tin 

lizzy'. Octave Cha nu te, born in France but 
brought to the United States at the age of six, 
published in 1894 his 'Progress in Flying 
Machines' . One of America's most eminent 

(QUEST ICon' , on Page 92) 





DEPARTMENT OF THE ARMY 
DEPUTY CHIEF DF STAFF FDR LOGISTICS 

Highly effective and respons ive logistic support on the battlefield 

is an abso lu te necessity for conducting successful air mobile operations . 

This became evident in Vietnam and has been confirmed by fol l ow - up field 

tests and studies -- the most recent being ARCSA III in 1977 when the 

Army completed HELILOG , a detailed evaluation of helicoptets in the 

logistic role. 

The CH - 470 CHINOOK will give the Army a modernized and standard 

1980's state -of -the-art medium lift helicopter to meet these requirementS. 

The CH-47D will have great l y improved Reliability, Availability and Maintain-

abi li ty around the clock and be able at normal cruise speed to carry payloads 

from 15,000 lbs at 4000 feet 950 to 23,000 lbs at sea level standard . This 

capability can be used in many ways in support of tactical operations as wel l 

as logistics . 

Logistics on the batt lefield has always presented a tough challenge - -

made tougher by air mobility. The CH- 47D will play s highly important role 

in meeting thia challenge . 

-;:;'Nf~~ 
Lieutenant ~:~!~. ~~ -
Deputy Chief of Staff for Logistics 



As we were coordinating with the indi ­
vidual authors and activities who con­

tributed to this dedicated CH·47 Moderni­
za tion Issue we had an opportunity to 
refl ec t on the earlier decision leading to 
the planned modernization of the CH-47 
Chinook inventory. That decision now over 
two and one half years o ld was, and is to­
day , prudent. 

What was once a promise is approaching 
reality. Discussions on improvements are 
being delivered as hardware. Testing of 
components is underway and first flight of 
the fiberglass rotor blades on a CH-47C will 
occur almost simultaneously with the pub­
I ica ti on of this issue. Transmission 
castings are now machined parts. Hydrau­
lic modules have gone from paper to pro­
duction to qualification and await integra­
tion. Progress is evident. 

An assessment 
As we progress toward the next decision 

milestone we have assessed where we are 
in relation to the CH-47 m oderni zation 
benefits and costs: 

Performance 
Modernization remains the least cost 

method of upgrading the o lder CH-47A's 
and 8 's to our required lift capabili ty o f 
15,000 pounds under Army ho t day condi-
tions. Standardization 

Modernization remains the least cost 
method of concurrently integra t ing pre­
sent techno logy into the CH-47 while con­
currently evolving the fleet to one standard 
mode l. 

Safety 
Modernization builds on knowledge of 

previously identified shortcomings while 
concurren tl y using proven design con­
cepts. 

Vulnerability and Survivability 
Modern ization includes redes ign of all 

o f the major systems, reroutes wire 
bundles and plumbing, and provides re ­
dundancy where appropriate. 

Reliability and Maintainability 
A n experience level of 1.4 million hours 

o f CH-47 flying hours, new technology, and 
the redesign and relocation o f components 
for ease of maintenance are integrated 
within the modernization program and 
when combined with the design assistance 
of fi eld mechanics wi ll yie ld a system that 

A promise is now 
approaching reality 
0000000000000000000000000 
By COLONEL JAMES M. HESSON, 
CH·47 Modernization Project Manager, USA DARCOM 
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Overview 
(Cont. from Page 15) 

meets our desired reliability and maintain­
ability values. 

Costs 
The modernization research and 

development program remains within pro­
gram costs and the future remains op­
timistic . While remaining within program 
R&D costs we are ahead of our contract 
schedule allowing time to improve on 
systems which do not originally meet our 
mutually established values. 

We're proud of the fact that we're the 

PAYLOAD THE CH-47D WILL CARRY 
LB. MORE - FARTHER! 

20,000 .--,.':'::':::~-r",::=:,,::r=---, 

8.0001--+ 

4.'" l--+----I1-\4""'1~--\1 

DO 40 80 120 160 
MISSION RADIUS - NAUTICAL MILES 

first major moderni zat ion modification pro­
gram that "bit the bulle t" voluntarily to 
"design to a cost," thereby insuring that 
both the contractor, Boe ing Verla!' and the 
Army have mutually agreed to a produc­
tion cost ceiling_ 

A team effort! 
We are progressing toward the goal of 

providing the soldier in the field with a 
more responsive, more reliable, and more 
maintainable medium lift helicopter at the 
best overall cost to the Government. 

This effort requires many team players 
represented in part by the articles in thi s 
dedicated issue. 

Through a total team effort we will con­
tinue to support the prudent moderniza­
tion decision_ 

LIFE EXTENSION BY 
MODERNIZATION 
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Reliability Revisited. Chinooks CH-47's earned their reputa­
tion. They put in more than ten years 
service as the largest capacity heli­
copters in the U.S. Army. They're the 
Old Reliable • . 

Now Old Reliables can do the job better 
than ever. With Aveo Lycoming's new 
T55-L-712 turboshaft engine. Under the 
the RAM-D program, the latest TS5 in­
creases Reliability, Availability, Main­
tainability, and Durability. Designed to 
log up to 2400 hours between overhauls 
(while delivering up to 3750 shp, with 
an emergency rating orup to 4500 shp), 
the TS5 makes Old Reliables easier 
to maintain, with less time on the ground. 
And more time in the air. 

/:1 ( J 
J; D,' ... > 

• • 
And the proven core engine just keeps 
on proving itself, day after day. Because 
at Aveo Lycoming, we work to do a good 
job even better. A vco Lycoming, 550 
South Main Street, Stratford, CT 06497 . 
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APM Filter Modules: I I 
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Power Control Module - Just one of seven APM Filter Modules on board 
the CH-47D 



lportant Protection for the 
items on Boeing-Vertols CH-47D 

J APM Technology Selected for Modernization Program 

APM has made continuous contributions to aerospace filtra­
tion and contamination control by designing filters that demon­
strate ease of use, economy of use, safety and efficacy. That's 
why Boeing-Vertol selected APM for the CH-47D Moderniza­
tion Program. APM filter modules combine the latest state-of­
the-art ultrafine filtration to combat component wear with a 
variety of fluid system components to increase operating reli­
ability, reduce maintenance, minimize weight and eliminate 
system leakage points. This was accomplished while meeting 
the Army's service and design-to-cost objectives. 

APM maintains technological leader­
ship with high emphasis on research 
and development. From a bank of 
knowledge unequalled in the field 
we can grasp the subtleties of your 
applications. Our experienced staff 
of scientists and engineers stands 
ready to work with you . 

AIRCRAFT POROUS MEDIA, INC. 
Glen Cove, N. Y. 11542 • Tel: (516) 671-4000 
Pinellas Park, Florida 33565 • Tel: (81 3) 522-3111 



We made the 
unbeatable Titan APU 

even better for the 
CH47D Chinook. 

'-

Helicopters need 
an APU they can trust. 
Because you never know 
where they'U take off from next. 

That's why not one of the 
thousands of production U.S. 
military cargo helicopters has 
ever flown with any turbine 
APU other than our Titan 8 

APU. 

Andlhe 
modernized CH470 

Chinooks will take to 
the air with an improved 

Titan APU. With both hydraulic 
and generator drive plus the 
very latest in state-of-the-art 
electronic sequencing . 

Which proves thai in APU's 
we'll make the best betler 
for you. 

Of cou rse, reliabil ity is Just 

one reason so many heli­
copters use our APU. It's also 
lighter than competitive uni ts. 
Its ability to cope with sand, 
dust and sail spray is combat 
proven. And its life cycle costs 
are low. 

If you're in the market for an 
APU, write Solar Turbines 
International, an Operating 
Group o f International 
Harvester, Dept. A-16B, San 
Diego, CA 92138. We'll tell you 
about the best APU you • can buy. And why it's 
even better now. III. 

SOlaR TURBINES INTERNATIONAl 



THE Army's transportation system exists 
for only one purpose: to provide sup­

plies, equipment, and personnel to units 
when and where they are needed. 

To accomplish this mission, a balanced 
mix of highway, rail, watercraft, and air­
craft is required, and each has its special 
capabilities and advantages. The CH-47 
has proven to be a highly flexible and vital 
link in OUf transportation system. It allows 
us to maximize the concept of airmobility 
with timely response to rapidly changing 
battlefield conditions. 

When highways are choked with refu­
gees, or degraded, because of enemy ac­
tion or natural disaster, the lift capabilities 
over long distances which the CH-47 prov­
ides become critical. When surge re­
quirements exceed those which can be 
satisfied by surface means, the CH-47 
responds and provides the critical link in 
the transportation network_ 

An aging fleet 
The current fleet of CH-4Ts is agmg rap­

idly and contains A and B models which do 
not meet the Army's medium lift helicop­
ter requirement of 15,000 pounds at 4,000 
feet, 95°F (Army Standard Day). The CH-
47C which was rushed into operation dur­
ing the Vietnam era, meets the medium lift 
requirement; however, its maintainability 
and reliability are below levels currently at­
tainable by the existing state of the art. 

I believe, however, the most ominous 
aspect faced by our current CH-47 fleet is 
that of age. Using current planning 
guidance of a 20·year service life for Army 

aircraft, one-half of the current CH-47 fleet 
will be retired by 1987, and by the early 
1990's, assuming no new developments, 
the current medium lift capability will be 
virtually decimated. 

The Army's proposed solution for this 
problem calls for existing CH·47A, B, and 
C models to be modernized to a single CH-
47D configuration. The reuse of these pro­
ven airframes will save the Army at least 
$1 million per copy as opposed to buying 
new aircraft. 

A new approach 
The idea of modernizing an existing air­

frame which incorporates 1950 technology 
to that of the 1980's is a new approach for 
the Army, and I will leave it to Colonel Jim 
Hesson to explain in the following article 
how he plans to accomplish this. 

It should be noted, however, that the 
Chinook modernization effort is not an 
adventure into unknown or high-risk 
technology. When the CH-47 moderniza· 
tion effort was conceived, the prime em­
phasis was on capturing the best of new 
technology generated in the HLH, (JTTAS 
YCH·347 and other Army research and 
development programs. The prime tl-)rust 
of the modernization effort has been to 
maximize demonstrated reliability and 
maintainability improvements which can 
be incorporated into the CH-47D. 

The modernized CH-47 will provide a 
24% decrease in maintenance man-hour 
requirements and a 15% reduction in 
maintenance failure rates. Those im­
provements will directly equate to increas-

The Army needs the 
modernized CH·47 
000 0000 000000000000000 000 
By MAJOR GENERAL ALTON G. POST, Commander, 
USA Transportation Center & Fort Eustis, Virginia 
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The CH·47D Need 
(Cont. from Page 21) 

ed unit and fleet effectiveness, reduced 
operating and support costs and, most im­
portantly. enhanced readiness. The prime 
benefit to the unit commander, main­
tenance officer, and mechanics will be a 
helicopter which is easier to maintain a nd to 
troubleshoot, and have a high prob­
ability of mission accomplishment. 

Reduction in downtime 
The increase in time before overhaul for 

major components will Significantly reduce 
scheduled maintenance downtime requ ired 
in the un it. The improvement of ex isting 
T-55 engine to T-55-L·712 RAM-D con­
figuration will incorporate the latest turb ine 
engine technology and will greatly enhance 
reliability . The new engine will provide an 
emergency sing le engine capability at a 
max gross we ight o f 50,000 lbs. In the ler· 
tain in which we operate today , this capa· 
bility is the essential margin of sa fety we 
must provide to our aviators. 

Designed for survivability 
A matter of major concern to everyone in 

Army Aviation is survivabil ity and vu l· 
nerability in a high threat env i ronment. In 
addition to surv ivabi lity equipment which 

-

will be added to the CH·47 to counter 
specific threats, there are bas ics in the 
design of the subsystems and components 
which will greatly enhance the CH·47D. 

Some are as si mple as separating the 
wire bundles down the cab in area for the 
number 1 and 2 electrical systems. Others, 
such as the redundant lube systems and dry 
run capability fo r the t ransmissions, in· 
valve major reworking of ex isting compo· 
nents. The fiberglass rotor blade is the 
most sign ificant improvement in safety 

reduct ion of vulnerability. For a rolo r blade 
to take a direct hit from a 23mm HEI and reo 
tain enough st rength and structural integri· 
ty for a pilot to sa fely land the aircraft, par· 
ticulary if he should have 33 troops on 
board , is a dramatic improvement over 
metal spar blades. 

An added benefit 
An added benefit of the fiberg lass blade 

is that it wil l cost less to produce and have a 
higher time between depot overhaul than 
the present blades. As we know it, there wilt 
be no such thing as a crack in the spar of a 
fiberglass rotor blade. With these im· 
provements, and by increasing the in· 
service life o f the CH·47 through the moder· 
nization program , we will be able to provide 
the fi eld commander with a rapid , reliable 
aerial transportation system through the 
1990's. * 



THECH-47 
For the CH-47 Modernization Program, Boeing Vertol sought to 

pioneer a fiberglass rotor blade. They've achieved it. From Hexcel, 
Boeing Vertol sought fully-machined blade cores, delivered ready for 
final skin bonding. They're getting them. Matched to the requirements of 
a new generation in complex blade designs, Hexcel offers five-axis, 
numerically-controlled machining capabilities which are unmatched in 
the industry, Complex-contour blade core shapes, machined to exacting 
tolerances, demonstrate Hexcel 's commitment to meeting the demands 
of the Army's new aviation programs. 

A finished CH~4 7 blade (top) and the blade core, as received from Hexee!. 

HEXCEa:~ • • Materials engineered for performance 

11711 Dublin Blvd., Dublin, CA 94566. (415) 828-4200 



life-line at 
the Front Line 

Breeze Hescue Hoist on the BOeing Chinook 
pulls personnellrom light predicaments 

A compact Breeze Rescue Hoist, 
housed in a pod, provides one more 

area of action for the versatile Boeing 
Chinook assault-support helicopter. 
Added to the Chinook's capacity for 
mass-moving troops, firepower, and 

supplies Into action wherever needed, 
is the life saving abi lity to reach down 

where nothing else can goto 
rescue personnel. 
Over the years, Breeze has worked 
closely with Boeing and other airframe 
manufacturers to provide the extra 
measure of utility afforded by a hoist­
and which has resulted in thousands 
of rescues around the world. 

BREEZE CORPORATIONS, INC . 
.... ___ ,;, 700 liberty Avenue, Union, New Jersey 07083.201 -686-4000 

Makars 01 Airborne Hoists &. Winches & Controls, Radar Antenna Drives, Turret Drive Systems, 
Tractor/Trlliler JacKnlfe Controls, Automotive & Industria! Equipment 



IN our v isits to locations where the audi­
ence is mainly non-defense related people, 

we have a difficult time explaining what 
"moderni zation" is all about. 

The so lution has been to draw an analogy 
to their automobile. When asked if they 
wou ld want their older car totall y rebuilt , us· 
ing new technology in material, new en­
g ine s, tran smiss ion s, axles, wiring, 
upholstery. etc., and the body relrimmed to 
a "l ike new" condition at a dramatic dollar 
savings over a 1978 model, the answer is 
consistently "Yes." 

The 55 mph speed is equiva lent to our 
15,000 lift requirement. That 's what we 
need and this is what we are developing, 
too! While visually the same aircraft in 
fli ght , a closer scrutiny reveals that the CH-
47D is a brand new helicopter. These 
changes are to ratify to the Army's need for 
a 15,000 pound lift capability. Let's look at 
the changes. 

"New technology" rotorblades 

The first change will be to new 
fibe rglass rotor blades. These will be con· 
structed usi ng technology and knowledge 
gai ned from previous aircraft programs, 
pl u s some updated manufactu r ing 
methods and modern technology. Going to 
a fiberglass blade gives Significant im· 
provements in Reliabil ity. Ava ilabili ty and 
Mainta inabili ty (RAM) and eliminates the 
problem of meta l blade corrosion. 

The use of fiberglass blades also 
eliminates the need For the Integral Spar 
Inspection System (ISIS). The most 
Significant Feature o f the fiberglass is the 

abi lity of the fiberglass spar to tolerate 
damage up to and including direct hits 
from a 23 mm round, the m etal blade just 
cannot take a hit like thi s because it cannot 
resist crack propagation like fiberglass. 

The second improvement is the drive 
system . The transmissions have been 
redesigned keeping the key factors of 
RAM, sa fety, and survivability as the 
fo remost considerations. Improvem ents to 
all o f these have occurred, while still keep. 
ing the same basic exterior dimensions 
and using most of the existing aircraft 
mounting points. 

Upgrading to 7,500 hp 
One of the main things was the 

upgrading of the transmissions from the 
current 6,000 horsepower rating to 7,500 
horsepower. This upgrading was for three 
reasons. First, at the design cr iteria o f 
4,000 feet , 95° F, the two T55·L·}1 eng ines 
produce a total o f 5,925 horsepower. At 
thi s point the CH·47 is engi ne.limited ; the 
6,000 horsepower rating is adequate; and 
the lift capab i li ty is comparatively good . 

However, at sea level, on a standard day, 
the engine can develop 7,500 horsepower. 
Under these fli gh t conditions th is created 
an ai rcraft that was transmiss ion·limited, 
or engine/transm ission mismatch that can 
cause significant damage is there was an 
over torque. 

The second reason for increasing the 
rating is for reliability , availability, and 
maintainability purposes. By qualifying the 
transm iss ion at 7,500 ho rsepower rating it 
will preclude pilot induced over torque and 

Systems description: 
A look at the changes 
000 0000 0 0 0 0 000 0 0 0 0 0 0 0 0 000 
By JOHN P. CLARKE, Deputy Proj ect Manager, 
CH·47 Modernization Project Manager's Office 
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~Systems Description 
~ (Cont. from Page 25) 

when operating below 6,000 horsepower will 
result in lower stress loads and, therefore, 
less wear. 

The third purpose of the redesign was to 
accornodate some of O Uf other new system s, 
like the new e lectrica l, hydraulic, and APU 
systems. 

A new lubrication system 
Another big improvement in the transmis­

sions is a new integral lubrica tion system . 
This definitely eliminates some of the past 
maintenance problems. For example, the 
leak points have been reduced from 11 6 in 
the olde r CH·47s to 28 in the modified ver­
sion. Another big plus is the reduction of 
components from 210 to 90. These are go­
ing to be a bonus, not only because of the 
obvious reduction o f maintenance, but also 
the reduction of vulnerabil ity to enem y fire 
with fewer lines to get severed. 

However, if the aircraft should happen to 
take a hit in one of the lubrication systems, 
each transmiss ion has a built·in sump with 
enough oil to stay in operation for two hours, 
and if that should go dry it is designed to fly 
30 minutes without any lubrication at nor­
mal cruise power. 

With these changes and the 7,500 horse­
power for the transmission, the Army can ac­
commodate the RAM changes, improve safe­
ty, and reduce vulnerabitity. 

FIG. I-THE WAY THE RIGHT SIDE OF 
THE CH·47 RAMP AREA USED TO LOOK. 

The third system that has been improved 
is the hydraulic system. For the Chinook 
crews and passengers they will be happy to 
hear there has been a sig· n incant reduction 
in the number of leak points in the aircraft. 
The number of hoses and tubes have been 
drastically reduced from 520 to 140 and the 
leak points have been reduced from 1,040 to 
2 19. 

Just like the transmission, with the 
reduction in number of lines, the reduction 
in hydrau lic hoses and tubes gives greatly 
decreased vulnerability. The best iIIustra . 
tion of what's happening is shown in two 
pictures. Remember what the right side of 
the ramp area used to look like? Figure I, 
look at it now, Figure 2 . 

AP(J modification 
The fourth change the Auxiliary Power 

Unit. Probably the biggest change that is 
readily noticeably is that the APU is no 
longer connected to the Accessory Gear 
Box (AGB) on the aft transmission. No 
longer will the crew have to worry about 
shearing the AGB drive shaft. The drive 
sha ft wi ll be replaced by a right ang le gear· 
box m ounted o n the front o f the APU, 
thereby eliminat ing the possibility of a 
quill shaft fa ilure. 

An APU-mo unted starter/pump, in the 
pump mode, wi ll p rovide all of the direct 
hydraulic power required for ground opera· 
tions, system s checkouts, and main engine 
start ing. The starter/pump, besides power· 
ing the utitity hydraulic sys tem, will prov-

FIG. 2. THE REDUCTION IN HYDRAULIC 
HOSES AND TUBES AS VIEWED NOW. 
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~.systems Description 
~ (Cont. from Page 26) 

ide power for each flight control hydraulic 
system by means of a motor/pump transfer 
unit connected in parallel with each flight 
control pump. 

The APU will also provide electr ical 
power by having a 20 KVA generator 
mounted on the APU. This will provide all 
the electrical power necessary for ground 
ope rati ons and electrical subsystem 
checkouts. 

The fifth improvement is another plus 
for the reduction of vulnerability. Previous­
ly, the main electrical wire bundle ran 
through the drive shaft tunnel and as the 
old infantry saying goes " one round could 
get them all". Now, there are two redun­
dant wire bundles, each for complete sys· 
tems support, placed along the sides of the 
cabi n ceiling. 

There is also a provision for increased 
electr ical loading so the aircraft will have 
power for improved avionics, aircraft sur· 
vivability equipment, and blade de· icing , jf 
required. This will be provided by two 
30/40 KV A oil cooled, brush less gen· 
erators mounted on the aft transmission. 

Reducing pilot workload 
The aircraft is going to have an Advanc­

ed Flight Control System (AFCS). This 
wil l aid in reducing pilot workload in the 
cockpit. This system is designed to im­
prove stability, maneuverability, and, of 
course, of most importance, safety. The 

I I 
, , 

current CH·47 fl eet exhibits some stabi lity 
problems when it is under heavy load or 
high density altitude conditions. 

The AFCS wil l improve load acquisition 
time, confined area operat ions, adverse 
weather fli ghts, and night and low level 
flight capabilities. 

The seventh modification is the multi­
cargo hook. The triple hook configuration 
has many benefits. It will allow flights with 
external loads at much greater speeds, 
thus increasing the amount of cargo mov­
ed in a given period of time. It'll also pro­
vide much greater stability and more diver­
sified cargo handling, and give the aircraft 
much more flexibility in the types of loads 
it can carry. 

The new T55-L-712 
Another item that is not a part of the 

modernization R £, D program, but will 
have a big impact on the flying capabilities 
is the new T55-l-712 engine_ The aircraft 
will have an engine with a very high degree 
of reliability and, the biggest bonus of all, 
contingency power. Contingency power of 
about 4,500 sha ft horsepower gives the air 
craft the capability to fly for 30 minutes at 
max gross weight with one engine gone. 

The aircraft may look a lot like its 
predecessors, but it has changed in places 
where it really counts. The modernized 
Chinook will be able to operate more effi­
ciently for much longer periods of time 
with less maintenance required. This 
means the CH-47D will be able to better 
provide the support that the ground com­
(Tlander needs. * 

, , 
FULL SCALE OEVELOPMENT CH-47 MODERNIZATION SCHEDULE TO COMPLETION 
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THE CH-47 Modernization Program is a 
prime example of "getting the biggest 

bang for the buck." Not only were we able 
to upgrade an existing asset for the medi­
um lift helicopter mission, but we were 
able to employ the significant technologies 
developed during other Army Aviation 
Programs and AVRADCOM R&D efforts. 

This prudent approach results "in $200-
$400 million R&D cost savings over a new 
aircraft development program. Additional 
savings of at least $1 million per delivered 
aircraft are conservatively realized by us· 
ing the existing CH-47 assets. 

The proven technology incorporated in 
the modernization subsystems will result 
in the achievement of greatly improved 
fleet lift capability, reliability, availability, 
maintainability, safety, and survivability 
with an attendant reduction in operating 
and support costs. It's very rewarding to us 
at AVRADCOM to see the results of our 
R&D efforts being applied so effectively. 

Aid from multiple sources 
The technologies applied on the CH-47 

Modernization Program were developed 
from multiple sources. AVRADCQM has 
three of its laboratories collocated with 
NASA centers. While we do a great deal of 
basic and applied research at these centers, 
ultimately a prime contractor has to apply 
all of the technologies to a product. In the 
case of the CH-47 Modernization Pro­
gram, that company is Boeing Vertol. 

The current CH-47 fleet comprises th ree 
versions, the A, B, and C models, all 
basically employing technology of the late 

'50s and early '60s. The cost o f ownership 
of the aging fleet has been increasing, and 
with over 400 of the aircraft in the field, the 
total amount of operating and support re­
sources has become Significant. 

For some time the Army has been 
reviewing means to capitalize on new 
technology to provide the ground com· 
mander with an improved medium lift 
helicopter, and , at the same time, make it 
easier and less costly to support. 

A vast improvement 
Helicopter rotor blades have been vastly 

improved since we accepted the first air· 
craft. and this is one area on which we 
sought to focus new technology. The im­
proved rotor blade for the modernized 
CH-47 uses composite materia ls including 
an all -fiberglass spar. It has a Nomex 
honeycomb interior and a fiberglass 
skinned aft fairing streamlined behind a 
metallic leading edge. 

Getting the biggest 
bang for the buck! 
0000000000000000 0 00000000 
By MAJOR GENERAL STORY C. STEVENS, 
Commander, U.S. Army Aviation R&D Command 
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Technology 
(Cont. from Page 29) 

The methods of applying these materi­
als to rotor blade structures were develop­
ed during the Heavy Lift Helicopter 
(HLH). Advanced Technology Component 
(ATe). and the Utility Tactical Transport 
Aircraft System (UTTAS) Programs. A 
new series of rotor shapes were designed 
to improve lift characteri stics over the pre­
vious CH-47 airfoils. The efficient manu­
facture of these rotor blades required the 
deve lopment of a ,means to position fiber­
g lass tape with precision. 

Enter ATLAS! 
OUf manufacturing methods and tech­

nology (NM&T) group kicked off a pro­
gram in early 1970 to build the eq!-lipment 
we needed. A prototype, commonly called 
the ATLAS (Automatic Tape Layup 
System), proved that it was possible to 
rapid ly build rotor blade components and 
at the same time avoid human error. 

ATLAS was the prototype of follow-on 
production equipment to manufacture our 
new rotor blades (Figure 1). The auto· 
mated blade layup, combined with precis' 

ion tooling, is the reason we expect to 
manufacture our blades at less cost. 

A new drive system 
The modified Chinook will employ a 

broad range of advanced technology in its 
integrally cooled drive system. The new 
drive system is rated at 7,500 horsepower 
when under full power from both T55 en· 
gines. The five transmissions requ ired to 
operate the aircraft are: forward, aft, com· 
bining, and one for each engine. The trans· 
missions feature technology developed 
and tested in ear lier programs. 

The benefits we get from this system will 
be expressed in terms of improved reliabil· 
ity and maintainability. This occurs due to 
the better matching of transmission rating 
with engine power and the use of improved 
high temperature, long life gear material. 
We have added individual oi l coolers on 
each of the three main transmissions 
eliminating a great deal of p lumbing . 

Another innovation in the drive system 
is the use o f fiberglass sumps. The use of 
these sumps reduced weight and increased 
ballistic tolerance. 

FIGURE 1: THE AUTOMATIC TAPE LAY. 
UP SYSTEM (ATLAS) THAT HAS SPED 
THE MANUFACTURE OF CH-47 BLADES. 
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A major step forward was the elim ina­

tion of bolted gear and shaft joints. We now 
use one piece prime gears to avoid the 
problems that occurred with bolted con­
nections. Improved micro-miniature stra in 
gauge installations now permit these in­
struments to be used on developmental 
gear teeth. They can actually measure gear 
stresses while the transmission is oper­
ating. The long life steels used in the drive 
system gears and rotor shafts wi ll be sub­
jected to improved ultrasonic quality in­
spection. 

This is a continuous process from the 
time of their initial forging to final delivery 
of the fin ished product. The transmission 
cases are made of an improved magnes­
ium alloy and coated with a corrosion in­
hibiting jacket. This overcomes a problem 
common to existing transmission cases, 
and holds great promise in extending case 
life. 

Modularized desig n 
The hydraulic system we are putting in 

the modernized CH-47 is the product of 
multiple technology sources. The flight 
contro l and utility hydraulic systems will 
be of a self·contained, modular ized design 
and located in the forward and aft pylons. 
The remaining subsystem components will 
also be modularized and connected to a 
centrally located hydraulic service panel. 
This easy availabi li ty is going to account 
for a rea l reduction in maintenance tasks. 

Improvements in flight control system 
survivability have been achieved. This ad­
vantage was gained through the use of 
newly designed, integrated, lower control 
actuators and jam-proof upper boost ac­
tuators. The entire hydraulic system is 
designed t o use the new fire retardant hy­
draulic fluid (M1L-H-83282). The system 
wi l l provide reliability and mai ntainabil ity 
improvements most vis ible to the man in 
the field; namely, the elimination of num­
erous leak points and greatly simpli f ied 
troubleshooting. 

The CH-47D capitalizes on the tremen­
dous advancements made in the electron­
ics industry. Previously an automati c flight 
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FIGURE 2 _ THE CH-47D'S NEW MULTIPLE 
HOOK SYSTEM IS SHOWN DURING FLlGHT_ 

contro l system, deve loped by Boeing, was 
refined for installation in the Canadian CH-
147 in 1972. Further advancements have 
allowed us to cut the size in half and at the 
same time, improve producib i lity, reliabil­
ity, and maintainability. Added to these 
highly desirable qualities is an increase in 
system capab i lity and precision. 

The electrical generators for the CH-47D 
will have parts designed wi t h improved in­
dustry standards and technology. These 
result in added generating capacity, higher 
efficiency, and increased reliability. 

Mult iple hook s yste m 
Last, but cer tainly not least, the 

modified Chinook features a new multiple 
hook system (Figure 2 ,) A forward and aft 
external cargo hook will be added to the 
existing sing le hook configuration. The ad · 
d itional eq uipment will increase the ex ter­
na l load stability and flexibi l ity for cargo 
delivery. 

These two additional hooks are rated at 
20,000 pounds each and the center hook 
has been uprated to 28,000 pounds. The 
added hooks will provide the capability to 
transport multiple loads of varying types 



Technology 
(Cont. rrom Page 31) 

and densities at speeds up to the CH -47D 
power limit airspeed. 

Additionally, loads can be delivered to 
one or more field units with a significantly 
shortened turnaround time . The multiple 
hook concept, as developed by Boeing Ver­
tal , was based on extensive analyt ical and 
wind tunnel model testing, and finally was 
ve rified in actual fli ght test. The system 
was field tested by our U.S. Army Aviation 
Engineer ing Flight Activity at Edwards Air 
Force Base. Two CH-47C aircra ft equipped 
with the triple hooks are currently in ser­
vice with the 10lst Airborne Divis ion at 
Fort Campbel l. 

One of the more exciting new fea tures 
being investigated is the gondola that can 
be used for rapid loading and transporting 
break-bulk cargo or special m ission equip­
ment. A good example would be the equip-

SFfS'S ON TAP! 
The CH·47 Synthetic Flight Train ­

ing Systems will be activated at Ft. 
Campbell In Jan 82; (JSARE(JR in 
Mar 82; Ft. Sil l in Jan 83; Ft. Bragg 
in Mar 83; and Ft. Lewis in May 83. 

ment needed for an airmobile forward area 
refueling and rearming point. The gondola 
concept was an engineeri ng achievement 
of our Applied Technology Laboratory at 
Ft. Eust is, V A, and is ev idence of our broad 
research and development effort. 

The CH·47 Modernization Program 
could not have been undertaken wi thout 
the combined and dedicated work o f both 
Government and industry research and 
development personnel many years ago, 
Funding of our aviation research and 
development efforts will cont inue so that 
techno logy can be advanced and the bene­
fits provided to the fi eld soldier and com· 
mander. * 

for the U.S. Army/Boeing Vertol 

modernization program 

I • • 

32 



SCHEDULE 
PERFORMANCE 

Costs and schedules are tracked using the 
Triservice validated cost/schedule control 
system. To date, the full scale development 
program is proceeding on schedule and is 
below target cost. (Cost data is on p. 16). 
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What is a Chinook? 
7jTHE CH·47 "Chinook" takes its nome game would invariably be hanging from the 
W' from 0 fascinating tribe of Indians (ahers. 

w hose simple fishing villages once lay Chinook society was based on these 
scouered along the banks of the lower Col- small. independent villages, each of which 
umble River from the Cascade Mountains had a head mon or chief whose influence-
down to the Pacific. rested on the strength or soundness of his 

The Chinook were short people with artit!- personality. No formal tribal structure existed 
cially flattened foreheads. crooked legs. beyond the villoge level, but informally. the 
thick ankles, and broad" ,;:'1;:0,:,' ,:;le::.e::,':;. ______ .::c:;h:;:in;:O:;O:;k:..;':;ra::;d;;:e;;d:;..e:;xtensively among them ~ ._ 

As peaceful fisher- , selves, and for several 
men, 'hey were superb WHAT IS A CHINOOK? 'hausand years 'hey 
canoe handlers and prospered at the hub 
excellent swimmers (0) A Columbia River salmon? of a vast network of 
who lived bountifully (b) A warm Pacific wind? Intertribal trade" and 
off the Columbia River (c) A tribe of American Indians? travel. This area suet-
salmon which returned (d) A medium-lift cargo helicop- ched from California to 
from the sea each year Alaska and went for in-
to spawn in the upland ter? land to the western 
shallows of the river. (e) An Alaskan mountain goat? edges of the Great 

They also hun'ed lor (I) A town in the Stote 01 Wosh· Plains. 
deer, elk and other ington? At one time, the 
inland game; gathered (g) An acorn ripened in a damp high·prowed seagoing 
roots , berries and canoes of the great 
acorns and would oc· pit? northern tribes, the 
casionally go out to (h) None of the above? Holda and the Tlingit _ 
sea to hunt for seals (i) All of the above? manned by as many 
and whales. as 50 warriors and 

These pagan people revered the tamma- packed with barter goods - would glide 
nawis - the guardian spirits of the volcanic ashore on the sandy beaches of the lower 
Cascade peaks - and Mentonee, the myth- Columbia alongside the smaller canoes of 
ical high priestess of the Great Oversoul the Pacific coastal tribes. 
whose altar, they believed, had once been 
on an ancient stone bridge which stretched 
over the Columbia from MI. Adams in Wash­
ington to Mt. Hood In Oregon. 

Chinook society 

Wheeler·deolers 

The Klamath, Modoc, and Yakimo would 
travel overland from the interior of Oregon 
and Northern California. and these beaches 
in the heart of the Chinook homeland 

Their villages were usually nestfed quietly become crowded trading centers for goods 
among the fir trees near the mouths of the such as animal furs, stoneware and copper-
sparkling tributary rivers and streams which ware, woven baskets and blankets, domes-
flowed into the Columbia, The villages usual- tic tools , dried fish and game. sea salt. dried 
Iy contained several large communal dwell· seaweed, and a great variety of sea shells 
ings solidly built of wooden planks with in· -porticularly the highly valued white den-
terior walls of woven mats, ralium , a tusklike shell which was used- as 

Three or four families lived in each of these money in the region. 
homes. and there was a sunken fire pit in the The Chinook acted as hosts, middlemen, 
middle of each building . Smoked fish and and shrewd bargaIners. Their la"nguage was 
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spoken by thousands of Indians belonging 
to the Chinookan family of tribes. and was 
also the foundation for the Chinook Jargon. 
a combination of severol tongues which 
wos spoken as a second language by in­
dians throughout the Pocific Northwest 
trode area. 

In the midst of all this. a lively trade in 
slaves existed. The Chinook usually acquired 
slaves in barter from the southern tribes and 
would then trade them for a profit in the 
north or inland. Occasionally. however. they 
would launch their own slove raids against 
the distant villages of another tribe. 

lewis and Clark estimated thot there 
were about 16,000 Chinook when their 
cross-country expedition reached the mouth 
of the Columbia in 1605. 

Good neighbors! 
The tribe quickly developed good rela­

tions with the traders at Ft. Astoria . which 
was established on the southern bonk of the 
Columbia in 1811 , and they got along very 
well with the British and American hunters. 
trappers. traders. and settlers who soon 
began to flow into their region. 

The Chinook Jargon picked up a few 
words and phrases from several European 
languages and then remained the " lingua 
franco" of the Pacific Northw est. 
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In 1829. a terrible epidemic swept 
the tribe. killing four out of every 
five people, and only a few hundred of the 
Chinook survivors made It Into the 20th cen­
tury. Those few were dispersed onto several 
different reservations where they were as· 
slmiloted olmost entirely into the popula· 
tion of several other tribes. 

Over the years. the tribe has lent its 
nome to: 

• the Chinook salmon - great silvery 
monsters weighing up to 80 pounds each. 
which the Chinook were wise to catch for 
themselves since salmon now costs close to 
$5 per pound. 

• the Chinook wind. which flows down 
the slopes of the Rocky Mountains from the 
Pacific. melting the snow and bringing mild. 
springlike weather. 

• the Chinook helicopter with which the 
readers of this journal are familiar . 

• the town of Chinook. Washington. 
which used to be the principal village of the 
tribe. and 

• Chinook olives. which are - accord ing 
to on old Indian recipe - acorns ripened in 
a urine-soaked pit. 

To the best of our knowledge, however, 
the nome of the Chinook has never been 
applied to an Alaskan mountain goat. 

- Dole Kesten 



We are in an era where there is greater 
emphasis than ever on gett ing more 

for every defense dollar that is spent. Pre­
sent and forecast budgetary limitations 
dictate reductions in the high cost of 
aviator t rain ing. 

Just as improved command, control, 
and communications can improve effec­
tiveness through the force multiplier ef­
fect , so can improved training. To counter 
the trend of loday's aviators having less 
and less flight experience, we must insure 
that we get more training benefit from a 
relatively fewer number of flight hours. 

Increased effectiveness 
The CH-47 Modernization Program is 

designed to enable the commander t o get 
more in combat effectiveness and training 
effectiveness for a lower dollar expen­
diture. The Modernized CH-47 , through 

perfected design, wi ll improve the man­
machine interface, yielding higher produc­
tivity. 

History is rep lete with ev idence of vic­
torious military forces who fought out­
numbered, from Hannibal 's victory over 
the Romans in 216 B.C. to the Israeli vic­
tory in the Yom Kippur War. 

Force multipliers 
To defeat a numerically super ior force 

-requires the use of force multipliers_ It is 
not necessarily the size of the military 
force which weighs most decisively in bat­
tle , but the synergistic effect of firepower 
equipment, command, and contro l , and 
the state of training readiness. The Moder­
nized CH-47 and the CH-47 flight 
simulator are positive steps to enhance 
t raining readiness in a cost effect ive man· 
ner. 

Positive steps aid 
training readiness 
0000000000000000000000000 
By MAJOll GENERAL JAMES C_ SMITH, Commander 
U.S. Army Aviation Center e Fort Rucker . Alabama 
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~_ Training Readiness 
~ (Cont. from Page 37) 

Cost effective training 
Key factors in cost effective training are 

the reduced manpower and improved 
equipment reliability. Both of these critical 
factors weighed heavily in the improved 
design of the CH-47. 

The CH-47 Modernization Program will 
eliminate the numerous in~dequacies in 
the current medium lift helicopter fleet 
which adversely affect mission perfor­
mance and training. Improvements are be­
ing made in flight safety, reliability, 
availability, maintainability, vulnerability, 
and survivability. These advancements will 
enhance the training aspects Significantly 
for both the unit and the institutional train­
ing commander. 

It is necessary that the Aviation Center's 
training of CH-47 aviators complement the 
requirements of the field commanders 
since the CH-47 is the keystone to suc­
cessful airmobile operations. The com­
mander's ability to carry out airmobile 
operations effectively is linked directly to 
the availability of his medium lift 
helicopter assets. 

Plans and operations for airmobile war­
fare are centered around realizing the max­
imum effectiveness from the CH-47 air­
craft , especially in terms of rearming and 
refueling scout and attack helicopter tank­
killing teams employed en masse. 

Continuous combat support 

THE 2B31 SIMULATOR 

of maintenance man-hours per flight hour. 
Since institutional training utilizes con­
tract maintenance , the advent of the 
Modernized CH-47D should increase sav­
ings in maintenance an'd facilitate an ex­
pansion of the training program, jf re­
quired. 

A favorable influence 
Numerous improvements in the CH-47 

will certainly have a favorable influence 
upon training, such as the redesign of 
systems to increase flight performance and 
ease of maintenance. 

Modifications which reduce failure rates 
and increase reliability in the combat en­
vironment improve maintainability signif­
cantly in the peacetime environment. 
Among these are the extended life of the 
rotor blades (through use of composites) 
and increased reliability of the aircraft 

, engines. In addition, redundant and simpli-
A successful battlefield operation re- fied hydraulic and electro-mechanical sys· 

quires continuous combat service support terns should reduce the number of me-
to sustain the effectiveness of the chanically- related accidents. 
firepower of the combat elements which is The improvements in adverse weather 
essential in maintaining the momentum of capability will facilitate not only combat 
the attack. Unless the firepower and stay- operations but also the training program 
ing power of the combined arms team with when adverse weather is encountered in 
its anti-tank aviation forces are sustained the training environment. The improve· 
through a responsive resupply system, we ments in aircraft instrumentation which 
may lose the first battle. includes a pilot-assist system for altitude 

The present CH-47 fleet has suffered and heading hold as well as a radar altime-
from low availability and low mean time ter, will facilitate flights in close proximity 
between failure, requiring a high number to the terrain, essential for survivability 
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Sundstrand provides all the high performance cooling fans for the YCH-47D 
Helicopter; three shaft-driven fans used in transmission cooling and three 
electric motor-driven fans used for hydraulic system cooling. These fans are 
designed for high performance and high efficiency in a smalier, lighter package. 
More importantly, reliability and maintainability have been improved by design. 
Sundstrand's proficiency in designing high performance fans has been refined 
by the acquisition of Task Corporation. With expertise in Army programs ranging 
from vehicles to aircraft, Sundstrand has the know-how to meet your require­
ments and assure program success. 

~ 
SUNDSTJIRND 

~ 
Committed to aerospace growth. 



~_ Training Readiness 
~ (Cont. from Page 38) 

in a hi~h threat envi ronmen t. 
The improved multihook stabilizes ex­

ternal loads and allows them to be carried 
closer to the aircraft , thereby enhancing 
terrain flight. The CH·47 cockpit has been 
reconfigured to enhance night operations 
which will also faci litate night training in a 
more realistic environment. 

Simulator now in use 
The present CH-47 aviator qualification 

course is being revised currently to include 
the CH·47 flight simulator, which recently 
completed operational testing, and was ex­
pected to be fully integrated in the air­
craft qualifica tion course in the latter part 
of March, 1978. 

The CH·47 flight simulator, which was 
designed to simulate both instrument and 
visual flight conditions through the use of 

a terrain model boa rd, will increase the 
cost effec tiveness of aviator training 
significantly. 

Other proposed rev isions in the train ing 
program include emphasis on night and 
terrain flying. The CH-47 in itial entry train· 
ing program should start in FY 80 under 
the aegis of the multi·track training pro­
gram. 

In mid FY 82, the Av iation Center will 
receive one of the first Modernized CH-47D 
aircraft off the production line. The moder­
nization program, which extends over a 
relatively long period of time, will upgrade 
the institutional training fleet at the same 
time as the total fleet. 

Just as the airmobi le commander must 
get the maximum utili zation and effec· 
tiveness from his limited number of CH-47 
aircraft , so must the training center. The 
Modernized CH-47 will allow the Aviation 
Center to be more responsive to the de­
mands of the Army to train the trainers and 
produce well·qualified CH·47 aviators. * 

UGHTWEIGHT HYDAAUUC ACCUMULATORS 
- LIKE THE ONE USED IN THE CH-47 CHINOOK HELICOPTER 

• CapaCities up 
to 500 cu. in . 

• Self-contained 

• High-cycle life 

• Fragmentation 
proof 

• Self-displaci ng 

• High reliability 

One of the many outstanding product lines - including 
aircraft fire detection and extinguishing systems, 
pneumatic compressors. spacecraft flight controls, 
and aircraft pneumatic valving - from the experienced 
Aerospace team at 

KIDDE BELLEVILLE 
{)y1SlOfl 01 W.Jiler Kidde & Company Inc 
675 MaIn 51.. BeI\evIIe. NJ 07109 
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M Uch has been said about the CH-47 
Modernization Program that has been 

o ri ented toward the maintainability and 
reliability improvements that will be made. 

So that the pilot wi ll not think he has 
been forgotten, I will discuss the im­
provements as the pilot wi ll see them. I'll 
use an imaginary fli ght to describe the 
operat ion of the modernized CH-47D. 

Having finished the preflight inspection 
and crew briefing we are ready to go. Bat­
tery switch on; Interphone checks good ; 
" Ready on the APU"? "Fire guard is 
posted; ready on the 'P' sir." 

You move the Auxiliary Power Unit 
(APU) switch to the sta rt position momen­
tarily and release it. Everything else is 
automatic. An Electronic Sequencing 
Unit (ESO) has been installed that incor­
porates Built-in Test Equipment (BITE). 

If the APU fail s to start , there is a visual 
code display on the ESU that will tell the 
crew chief what component to trouble ­
shoot. As the APU comes up to speed you 
note that the APU tachometer is no longer 
installed and the overtemp, overspeed, and 
oil pressure warning lights have been 
removed as the ESU monitors all of these 
funct ions. 

A visual code display 
When the flight control hydraulic warn­

ing lights go out you turn on the APU 
generator to supply AC and DC power for 
ground checkout. On the CH-47D the aux­
iliary gear box has been eliminated. The aft 
transmi ss ion still has two generators and 
one flight boost hydraulic pump installed; 

CENTER CONSOLE 

however, a generator, driven through an 
APU-mounted 90° gearbox., has been add­
ed to the APU fo r ground check of the elec­
trical system . 

The fl ight contro l hydraulics are 
pressurized for ground checkout through 
the Uti lity Hydraulic System which drives a 
separate pair of flight control boost 
pumps. For normal operat ion the number 
one system is driven by the forward 
transmission and the number two is driven 
by the aft transmission. You note that 
separation of these pumps will mean a 
lower chance of a si ngle hit knocking out 
both flight boost systems; on the radio 
console you also note a great difference. 

Flying the Chinook: 
A top pilot's report 
000 0000000000000000000000 
By CW4 EARL F. DeBACA, Test/Evaluation Officer 
CH·47 Project Manager's Office, USA DARCOM 
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~ The Pilot's View 
• (Cont. from Page 41) 

The engine condition contro ls have 
been moved to the overhead conso le w ith 
the exception of the engine trim disable 
switches and the emergency beep which 
have been retained on the radio console for 
better accessability. 

The new family of more reliable rad ios 
replaces the old remoted ones. There will 
be an AN/APX100 Transponder and the 
KY58 will replace the KY28. The 
AN/ARN123 receiver will provide a fulilLS 
capability. 

Continuing the ground checkout you· 
see that the hydraulic pressure gauges 
have been moved to a maintenance panel 
located in the right rear ramp area of the 
aircraft; however, all of the failure warn ing 
lights have been retained on the master 
caution panel in the cockpit. 

Ready to "Start" 
You are ready to start the engines. "Fire 

guard is posted; ready on Number One" 
reports the crew chief. On the overhead 
conso le start panel one finds a single 
switch fo r each engine. There are three 
position switches labeled OFF·MOTOR· 
START. 

The co-pilot moves the number one start 
switch to start and then at 15% N, the pilot 
moves the number one condition lever to 
ground. At 45% N, the co-p ilot moves the 
switch to off and the start is completed. In 
the event of a hot start the co-pilot would 
simply release the spr ing- loaded sta rt 
switch to return to the motor pos ition 
which allows motoring the engine for cool­
ing. 

With both engines sta rted and stabili zed 
the co-pilot reaches up to the engine condi­
tion control levers and slowly moves them 
forward to the flight position. The rotor 
RPM is beeped up to 225 RPM which will be 
constant for all gross we ights. 

The instrument panel has two new 
items: the Cruise Guide Indicator (CGI) 
and the radar warning receiver. The CGI 
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will give the pilot an ind ication of the ac- a: 
tua l dynamic loads imposed on critical 
components in flight so that he can utilize 
the aircraft to its mazimurn capability. This 
was installed in the newest "C" models and 
is being retrofitted to other CH-47C air­
craft. The radar warning receive r will in­
dicate to the pilots the bearing and dis­
tance from where they are being painted 
by radar. 

The advanced flight control system 
(AFCS) is located on the canted console 
control panel. Prior to take off the pilot 
checks to ensure that the coupled heading 
and altitude hold switches are off, that the 
Stability Augmentation System (SAS) are 
both on, and that the speed trim system is 
in the automatic mode. 

After take off and on reaching in-level 
flight we can turn on the AFCS altitude and 
heading hold and set the heading " bug" to 
the desired heading. As the aircraft rolls 
itself out on the set heading, we note that 
we are at 130 knots airspeed. By beeping 
the "cooley hat" switch on the cyclic for · 
ward, the differential airspeed hold 
system (DASH) accelerates the aircraft to 
160 knots, and altitude remains constant. 

To assist in navigation we can uti lize the 
Doppler Navigation System. The Doppler 
system is capable of giving bearing and 
distance to any of ten pre-selected check 
points and is independent of any ground 
signal. To assist in terrain clearance we can 
set the radar altimeter warning alarm to a 
desired absolute altitude. 

If our cargo were a milvan with the total 
weight o f 15,000 pounds, we can handle it 
-even at a density altitude of 4,000 feet and 
95° temperature. 

The aircraft is capab le of hovering out of 
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ground effect at these conditions and climb­
ing at 200 feet per minute with this 
selected load. At a sea level standard day 
we can lift over 22,000 pounds and sti ll 
hover out o f ground effect and climb. 

For a load of this kind we would use the 
forward and aft hooks due to the increased 
load stabili ty and higher a irspeed capabili­
ty . The forward and aft hooks are rated at 
20,000 pounds each and the center hook is 
rated at 28,000 pounds. Fo r external loads 
we have a great deal of flexibility because 
we can carry loads with any of the three 
hooks or in tandem. 

Avoiding hostile fire 
If we are in a host ile environment the ter­

rain is sti ll our ally. If we know where the 
enemy is loca ted we will use our Doppler 
navigation to best avoid hostile areas. 
However, if we are detected by radar the 
radar warning indicator will give us a re la­
ti ve bearing to the radar so that we can 
avoid it. 

If the worst happens and we come under 
fire, we know that the vu lnerable areas of 
the aircraft have been reduced significant­
ly. Notable is the capability to run the 
transmission for up to 30 minutes with no 
oil. Also, the fi berglass rotor blade will be 
capable of wi thstanding a hit from a 23 MM 
HEl and survive. 

Night flying aids 
For better night flYIng ability, the 

cockpit will be painted black and a new 
plastic overlay will be jnstalled on the radio 
console to prevent light from being 
reflected on the windsh ield. 

For inst rument flying the AFCS and 
DASH systems will provide an extremely 
stab le platform. Together with a full ILS 
capability and a radar altimeter the instru­
ment capability should be greatly improv­
ed. The reduced pi lot workload and in­
creased performance wi ll result in a far 
more productive helicopter at reduced 
operating costs. * 

Gmgratulations... f!!; 
ta the U.5.Army/ Boeing Verlal Compmy 
on the afthe CH-47 Malernizdion 
Fragrant 
TR W Ma,"lin-Ro'ck\'Vell'AfI' 
Division is proud 
to have a part in 
supplving bearings for the 
Chinook Helicopter. 

TRW MARLIN-ROCKWELL DIVISION 
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WE Chinook mechanics have been hear­
ing about an Army Aviation program 

to modernize and update the CH-47 fleet for 
a long time now. We've heard, "This new 
airplane is going to be more reliable, and 
have greater accessibility, easier component 
replaceab iJity, and - in general - better 
maintenance characteristics." 

Everything we heard sounded good, but it 
had the ring of a sa les pitch and I really 
wasn't sure I knew what all of it meant. Over 
the last year, however, I've had the oppor­
tunity to see what the "Mod Chinook" is go­
ing to look like th rough the " Dirty Rag" and 
"Clean Rag." 

"Get it off your chest!" 

In July 1977, I was selected - along with 
other mechanics - to go to Boeing Verl al 
and be a part of a " Dirty Rag" Mechanic Re­
view. The idea was to look at the changes be­
ing made to the Chinook and to obta in our 
v iews as typical mechanics. The Review also 
gave us a chance to get some of the prob­
lems we were having off our chests. 

Boeing Verto! design and product assur­
ance engineers reviewed each of the m ajor 
systems being changed, particularly the 
maintenance changes. We had some very 
fi ne discussions about both the M.od and the 
problems we mechanics are having with the 
aircraft in the field. 

One of the interesting things to me was 
the cardboard mockups of parts of the new 
Chinook. These mockups, ca lled soft·core , 
gave me a chance to see, as well as touch, 
the new components and get a fee l for how 
they could be worked. 

Boeing said the mockups were also 
useful both to the product assurance 
engineers and to the designers. 

Then, in December 1977, a team of Boe­
ing engineers and Project Manager Office 
(PMO) people visited Fort Bragg to brief 
the 196th on the Mod Program . This 
"Clean Rag" Mechan ic Review gave 
everybody in the unit a good idea of what 
the program was all about. 

Again we talked about the maintenance 
changes, incl uding some new ones which 
were made as a result of the "Dirty Rag" 
mechanics comments and maintenance 
problem areas on our airplanes. The best 
thing about both reviews was that Boeing 
and the PMO listened, and they reall y 
seemed to be interested in solv ing our pro­
blems. They did the same thing at Ft. 
Campbell , Ft. Carson, and Ft. Hood . 

Now that I've gotten a look at the new 
Chinook, I'm starting to understand what 
all those big words mean to a mechanic. 

A mechanic looks at 
the D model Chinook 
0000000000000000000000 
By STAFF"SERGEANT ARNOLD VAN DYKE, 
196th Aviation Co, 269th Avn Bn , 12th Aviation Gp 
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From nose to tail in many modern jet aircraft, components from Consolidated Comrols Corporation are 
at work, serving vi tal functions on engine and airframe. 

Our Avionic PrOducts Division 
in Denville, New 
Jersey, produces 

landing gear actuating systems in­
cluding manual override, position 
indication and interlocks; trim con­
trols, and electromechanical ac­
tuators, custom designed from 
standard components. 

Our Bethel, Connecticut, facility 
provides pressure switches and 
pressure transducers for engine 
and airframe, signal condi tioning 
for pressure and temperature 

transducers and integrated control 
systems. 

Measure ... 
Control .. . 
Actuate .. . 

Our EI Segundo, California, 

plant manufactures 
hot air bleed 
valves, in-flight refueling devices, 
standard and latching solenoid 
valves, hydraulic actuators and 
snubbers, regulators and latches 
for oKygen mask release. 

That's what Consolidated Controls Corporation 
do s for the aerospa~ industry 

Contacting any of the Consolidated Controls aerospace control experts puts the combined engineering strength 
of them all behind your project. Why not get acquainted now, before your next need arises? Just call. 

West Coast 
2338 Alaska Avenue 
Et Segundo, California 90245 
(213) 772·530 1 

Avionic Producta Division 
Ford Road 
Denville, New Jersey 07834 
(201) 627-6207 

Eest Coast 
Durant Avenue 
Bethel, Connecticut 06801 
(203) 743-6721 

CONSOUDATEO CONTROlS CORPORAnON . __ .. $ _.-



~. Mechanic;sView 
~ (Cont. from Page 44) 

For example, the new fiberglass blades ac­
tuall y look different than the metal b lades. 
By different, I mean better because they 
are going to be st ronger , last a lo t longer, 
and be easier to fix. 

They won't corrode like the metal blades 
and won't have as many problems with 
Foreign Object Damage (FOD). Boeing 
talked about how they can repair the 
blades and it sounded simple with a lot be­
ing done right on the airp lane. T hey look 
safer , too, because even when they are 
damaged they can fly a long t ime be fore 
they break. 

A "beefing up" 
The engines, transmi ss ions, and power 

train has been beefed up to take stress and 
still last longer between changes. The 
transmissions have new materials and each 
one will have its own lubrication systems 

POWER SERVICE- PVT Donald Stkullch (sIt­
ting) and SP4 Roger Anderson wait tor PVT 
Michael Bailey to put the finishing touches on 
a Chinook's port engine so they can remount 
It on the bird. The men of Co C, 158th Avn Bn 
serviced the CH-47 from stem to ste rn' during 
a pho se maintenance operation. The 101st 
Abn un it d id the " switch" during an April 3· 
14 field exercise near Russellville, Kentuc ky. 
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so if one fail s it won't contaminate all the 
other ones. They also will be removed "on­
condition" instead of " time change". With 
good troubleshooting procedures and some 
diagnostics like the Vibrex system 
downtime is really going to be reduced. ' 

A lot of changes are being made in the 
hydraulics, particu larly in reducing the 
number of lines and leak points. Most of the 
hydraulics are going to be modules and 
easier to troubleshoot and replace. 

The fittings are ro5an-type which require 
only one wrench to replace. Another good 
change is having a "fill module" so a 
mechanic can service and add fluid to any 
reservoir from one place. 

A big help to the ma intenance of 
hydraulics is going to be the maintenance 
panel in the aft cabin. With this panel the 
crew chief will be able to see the status of 
key things in the flight control and uti lity 
hydraulics systems. It will show pressure, 
temperature, and fluid levels and warning 
lights will show when filter or pump replace­
ment is needed. 

Easler trou bleshooting 

The APU is also being improved and 
changed by mounting the existing generator 
on it and adding Built-In Test Equipment 
(BITE) to it. This will let the crew chief check 
out all the systems on the ground without 
starting the main engines. The BITE will 
make it a lot easier to troubleshoot the 
system. 

The engineers are moving a lot of com· 
ponents around and making them easier to 
get at to repair, replace, and service. Th is is 
what the engineers ca ll accessibility, but to 
me it means I can get my hands and tools in 
to work on components without skinning my 
knuckles and banging up other components 
in the process. They are ·using the soft-core 
mockups to work out these problems and it 
is really paying off. 

I know all of the mechanics at Bragg are 
rea lly looking forward to the first D model 
like a kid looks for a new bike at Christmas. 
Overall , the CH-47D looks real good as the 
Chinook of the future and it was certain ly 
designed with us in mind. * 



Today 
paces 
in helicopter 

• • aVioniCS. Helicopter builders need 
sophisticated, highly miniaturized avionics Instrumentation and 
proven actuation mechanisms, the kind of equipment that advances 
the state of the art. They find It at Clifton Precision. 

That's why the Army's Modernization Program relies on Clifton 
actuators to help extend the CH-47 Chinook's life to the year 2000. 
Why Clifton's Attitude Director Indicator was chosen for the AH-1S 

rn 
Litton 

Cobra Program. And why there are no less than five 
Clifton avionics components as part of the CH-46-E 
Modification Program. 

CLIFTON PRECISION 
Special Devices ·Drexel Hill , PA 19026 

~~~~ 
\tY~~~ 
Dual Torque Electromechanical Bearing-Distance Display Module 
Indicator Indicator Heading Indicator Attitude Indicator 
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30/45kVA Direct Oil Spray 

Cooled Brushless Generator. 
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Generator Control Unit. 

Lucas Aerospace Limited, Shirley, Soli hu ll , 
West Midlands. 8 90 2JJ , U K. 
Tel: 021 · 7448522. Telex: 336749. 

Lucas Aerospace Limited , Electrical Division, 
Phoenix Works, Leeds Old Road, Bradford, 
West Yorkshire, S03 BLA. UK. 
Tel: 0274 66527 L Telex: 51336. 

Lucas Industries Nor th America Inc., Aerospace 
Division, 30 Van Nostrand Avenue, Englewood , 
NJ 07631 USA. Tel: (201) 567·6400. Telex: 35374. 

Also at Sydney, Australia; Montreal, Canada; 
Paris, France; Neuss, W. Germany. 

LUCAS AEROSPACE. 
EQUIPMENT FOR 
HELICOPTERS. 

This Lucas 
Aerospace 
electrical power 
generating system 
takes the lightweight 
environmental free 
spray-cooled 
generator a stage 
further. Light and compacrit has been 
developed to fully meet the stringent 
demands of military helicopter 
applications. In fact, it is the same 
system that recently completed over 
8,000 hours vigorous testing, including 
United States Army flight trials, 
without incident. 

The direct oil spray-cooled 
generator employs the latest design 
and manufacturing techniques to 
ensure the best possible power to 
weight ratio. Brushless direct oil spray 
cooling means effective operation at 
unrestricted altitudes and locations, 
from the North Pole to the Sahara 
reliability is the same. Lucas reliability. 

The electronic generating control 
unit contains all the elements necessary 
for the full control and protection of 
the system. 

Just some of the reasons Boeing 
Verlol chose Lucas for the YCH-47D 

IitI Chinook. 
~ Lucas Aerospace. A partner in 
~ today's international aviation 
'"latin.... industry meeting the challenge 

T1~:;::~O:~L of tomorrow. 

Setting the pace into the '80s. And beyond. 

Lucas Aerospace ,k' 



''1TE here in the U.S. Army Europe are 
WV looking forward to receiving the CH· 

47D as the final step in the initiatives taken 
to meet our requirements for Medium Lift 
Helicopter (MLH) capabi li ty. 

Th ese initiati ves , based on the, 
USAREUR aviation reorganization study. 
will see our MLH fleet increase f rom 57 to 
158 aircraft along with an increase in the 
company size unit from 16 to 24 airc raft. 
From th is we will realize a better utilization 
of our indirect personnel and add a 
capability to operate a platoon away from 
its parent unit for a period of up to 30 days. 

These are all steps in the r'ight direction. 
But the inherent capabil ities of the CH-47D 
wi ll enable us to provide aircraft for the full 
range of support m iss ions required in com­
bat support of NATO forces. 

Meeting a requirement 

Experience to date with the CH-47C in 
Europe confirms what we have learned in 
the air assault days and RVN. Namely, that 
the Chinook meets a defin ite requirement 
of the Army 's Ground Combat Forces. Our 
m issions encompass movement of fuel, 
ammunition, class IX (see photo), equip­
ment, and last but not least, people. 

These missions have taken place 
th roughout this theater and are repre­
sented by: 

. the movement of Air Force cargo 
from the airhead to the operati ng base; 

.. the dedicated m ovement of high 
priority supplies from the airhead and 
depots to Army direct support units; 

.. the relocation of a MUST hospital; 

• 

-
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, , weapons d isp lacement such as Lance 
and Hawk units; 

· , the installation of bridges and bridg· 
ing (see photo); 

· . the insertion and extraction of Infan­
try, Ranger, and Special Forces personnel 
behind and across the FEBA; 

· . aircraft recovery; 
· . and the dedicated resupply of mech­

andized Infantry, Armored, and A rmored 
Cavalry uni ts. 

Highly successful partnership 

In· addition to all thi s, we have been 
high ly successful in Bi ·National Opera­
tions with our German aviation partnership 
units in the air deployments of the German 
Ai rb o rne Battalion w ith Anti-Ta nk 
Weapons under simulated combat condi­
tions. 

The general character istics of the CH-
47D helicopter which will allow us to better 
support the g round commander are its 
ability to move individual loads up to 
22,000 lbs. under typical European 
meteorologica l conditions and the improv-

The D meets Europe's 
MLH requirement 

DOD 0000000000000000000000000 
By MAJOR lEROY L. HORVATH, 
Fonner Commander. 295th Assault Support Helicopter Co. 
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~_ USAREUR Report 
~ (Cont. from Page 49) 

ed reliability and maintainability features 
built into the aircraft which will provide 
more flight time for fewer maintenance 
manhours. 

The specific improvements we're look­
ing forward to seeing. and some of which 
we need right now. are: 

. the multi-hook system with its 
capability to stabilize outside loads; 

.. an advance flight control system and 
related navigation systems which will per­
mit low level precision navigation in very 
marginal weather while substantially 
reducing pilot fatigue; 

the integrated aircraft survivability 
equipment (ASE) suite which enhances the 
built -i n survivability features when 
operating against modern threat weapons; 

. . and improved single engine capability 
provided by the product-improved T55-
L-712 engine. 

Multiple FARPS supported 

Forward Area Refuel and Arming points 
(FARPS) can be configured to support 
specific attack helicopter missions. With 
the new CH-47D and the external gondola 
the sortie can deliver the basic load of fuel 
and ammunition to re-supply an AH-l 
heavy fire team. 

This capability will enhance the mobility 
of the attack helicopter teams greatly for 
the attack helicopter will not be tied to 
ground transportation for fuel. Multiple 
refuel and arm points can be employed giv­
ing the commander a high degree of flex­
ibility. 

Another plus is the ability to move these 
points very rapidly, and the ability to estab· 
lish new points just by agreement over the 
radio or by prearrangement. All of this 
gives the attack helicopters the ability to 
stay much closer to the FEBA and this pro­
vides much better support for the ground 
commander. 

Infantry, Armor, and Artillery will also 
benefit from the modernized Chinook. 
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They'll not only receive better, closer sup­
port from attack helicopters, but they'll 
benefit directly_ The modernized Chinook 
is envisioned having an internal cargo 
"loading system, one that will allow for the 
direct transfer of more than 4,500 Ibs. of 
palletized cargo from USAF transports to 
the CH·47D. 

This loading system will give the Chin­
ook a much faster turnaround time in that 
loading and unloading will be simplified. A 
unit with an urgent need for resupply will 
now be able to expect a much faster res­
ponse. Also, by using the external load 
gondola, one CH-47D company can easily 
supply the daily needs of a 155mm self-pro· 
pelled howitzer company in under ten 
hours. 

Pinpoint deliveries 

With the capability to tailor its payloads, 
the modernized CH-47D will be able to pin­
point deliveries down to the squad level. 

To more realistically support the corps 
nOlN, and in preparation for the 1980 time 
frame when each will have their own avia· 
tion group with two assault .support 
helicopter companies, each corps current· 
ly has the dedicated support of an assault 
support helicopter company. 

These CH·47 assets are actively suppor­
ting current training needs and high­
priority transportation requirements. As 
our capability increases we will be able to 
fully support each corps , as well as 
USAREUR, and ultimately free the anti­
tank helicopter from its surface-bound 
logist ic support. * 



The new Chinook: 

better than ever! 
Ozone Industries hails the CH-47D Upper Boost Servo Actuators, Lag 
Modernization Program which wi ll Dampers, and Quick-Disconnect 
produce a medium-lift transport Couplings. If your need is for high-
with outstanding performance technology custom hydraulics , 
capabilities. Ozone has been consult the specialists at Ozone. 
selected as a major supplier of Write for brochure. 

Landing Gear Systems • Hydraulic Devices 

.ITy,ItY[)RAULl(~S BY 

Subsidiary of Joy Manufacturing Company 
101-32 101st Street, Ozone Park, New York, NY 11416 • Phone: 212-845-5200 
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Chinook­
support for the 

ground commander. 

As an assault-support, medium-lift helicopter, 
the Boeing Chinook has displayed legendary airlift capabil­

ities, whether taking in firepower, troops and field supplies 
or taking out recoverable equipment and the wounded. 

Currently. in production, the Chinook is serving 
the U.S. Army and military forces in seven other nations. At 

the same time, ongoing fleet modernization programs are 
utilizing advanced technologies to standardize the Army's 

fleet to the CH47D configuration ... to reduce life cycle costs ... 
and to assure continuous ground aOE'NG VERTOL 

force support into the 21st century. HEL'COPTERS 
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CH-47 MODERNIZATION PROGRAM 
MANUFACTURING SEQUENCE 

RECEIVE AIRCRAFT HTDM 
REMOVE 

• COMPONENTS • RAMPS 
• PYLONS • PODS 
• SEATS • FLOORS 
• GLASS • FAIRINGS 

CLEAN AND WASH A IRCRAFT 
HTOM INSPECTION 

2 

ENGINEERING REVIEW 

• AIRCRAFT CONFIGURATION 
• ECP INCORPORATION 
• HTOM REPAIR 

REQUIREMENTS 

4 5 

ENGINEERING DESIGN 
DE V ELOPMENT 

STRUCTURE MODIFICATION 

• OESP LICE COCKPIT SECT ION 
AND LOAD IN MAJOR JIG 

• INCORPORATE STRUCTURAL 
MOD ECPs 

• INCORPORATE ·' 0 " MODel 
STRUCTURE 
MODIF IC ATIONS 
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)20 o 0 

HTDM 
• PLACE AIRCRAFT ON DOLLIES 
• REMOVE LANDING GEAR 
• WORK HTOM REPAIRS 

STRUCTURE MODIFICATION 

• RESPLICE COCKPIT 
• SPLICE AFT PYLON 
• INSTAll lANDING GEAR 

AND REMove CRADLES 
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• STRIP AND PRIME AIRCRAFT 
EXTEAIOR 

• PAINT AIRCRAFT INTERIOR 





CH-47 MODERNIZATION PROGRAM 
MANUFACTURING SEQUENCE 
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COMPONENT INSTALLAT ION SYSTEMS DEVELOPMENT FI NAL ASSEMBLY 
INSTALL: INSTALL : INSTAll : 

• ElECT RICAL EQUIPMENT • ELECTRICAL WIRING • DOORS • FAIRI NGS 
• HYDRAU LI C EQUIPMENT • TUBI NG • PODS • SEATS 
• CONTROLS • RAMPS • FLOORS 
• DAIVE SYSTEMS • GLASS 

REVIEW INSTA LLATION 

10 11 12 

~ ~o ~11 0" " 0 0 0 
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!i~--P2.:~ FUNCTIONAL TEST PREF LI GHT 

• PROOF LOAD 
• SHAKE TEST FLIG HT 
• RAIN TEST 
• PAINT AI RCRAFT EXTERIOR 
• INSTALL INSTR UMENTATION 



High integrity, lightweight castings from Wellman 
add lift to the Boeing Vertol Chinook. 

The Boeing Vertol CH-47 medium lift helicopter is among many aircraft taking ad­
vantage of the reliability of castings by Wellman Dynamics Corporation. Wellman 
has produced 24 various configurations for the Chinook, including the Combiner 
Housing. Aft Housing. and Forward Transmission Housing in AZ91 T6 magnesium 
alloy to specification QQ-M-56. We specialize in high integrity aluminum and mag­
nesium castings for the aircraft, missile and aerospace industries. This expe­
rience and intense technology contributes to the reliabil ity of our castings and 
translates into cost-effectiveness over the life cycle of these programs. For infor­
mation call: 

WELLMAN DYNAMICS CORPORATION 
Creston. Iowa 50801 (515) 782-8521 



For over 100 years CR Industries has been producing reliable sealing products for reliable 
transports such as the Boeing Chinook. 

(R 
inDUSTRIES 

Chicago Rawhide Mfg. Co. _ 900 N. State· St. _ Elgin. IL 60120 _ 1312) 742-7840 



THE u.s. Army's program to modernize 
the CH-47 Chinook helicopter contains 

a comprehensive test program to develop 
and qualify a helicopter system which in­
cludes: Fiberglass Rotor Blades, Modular­
ized Hy draulics, Improved Electrical 
System, Advanced Flight Control System, 
7,500 HP Drive System, Multi-hook Exter­
nal Cargo System, and Auxiliary Power 
Unit. 

These improvements will enhance the 
operational characteristics of the Chinook 
in reliability and maintainability, s urviva­
bility, safety, and utility and extend CH-47 
effectiveness through the 1990's. The 
coord inated test program started with in­
dividual component tests, includes unique 
integrated subsystem testing leading to 
flight testing, and concludes with develop­
ment/operational testing and RAM growth 
conducted by the U.S. Army. 

Many test elements 
The Test and Evaluation Command 

(TECOM). Operational Test and Evalu­
ati on Agency (OTEA), and Army 
Materials System Analysis Agency (AM­
SAA) play key roles in the DT/OT testing 
and eva luation. Boeing Vertol testing in 
the YCH·47D program is under the provi­
sions o f the Airworthiness Qualification 
Speci fication. The major elements of the 
YCH·47D test program are shown in Figure 
1 on the next page. 

Component testing is well underway at 
Boeing Vertol in Philadelphia and at the 
facilities of Boeing 's subcontractors. Sub­
contractor testing on Chinook components 

is performed in accordance with test plans 
reviewed and approved by Boeing under 
the cognizance of the AVRADCOM. Com­
ponent test requirements are defined to 
assure, at the component level, that 
system performance on the aircraft will 
meet design goals. 

Additional component testing 
The new 40 KVA oil·cooled generators, 

the current tranformers, and generator 
control unit component tests have all been 
successful l y completed by Lucas 
Aerospace in Bradford, England. The 
qualification testing of these units as a 
syst em will be completed this quarter. The 
component tests are typical of component 
qualifica tion in the modernization pro­
gram. Vibration, environmental (humidity, 
temperature, shock, electromagnetic in­
terference, altitude, sand/dust, fungus) and 
endurance tests are requi red on test ar· 
ticles identical to flight hardware. 

Success ful completion of these tests is 
followed by system testing. The generator 
control unit, current transformers, and 
generator are tested together in an environ· 
m ental chamber. The system undergoes al ­
titude·tem perature-loa dIu n load cycles 
representing aircraft usage to demonstrate 
performance capability. 

Sim ilar testing is in progress on hydrau­
lic components in Los Ange les, CA; on 
transmission coo ler fan s at Sundstrand 
Aviation in Rockford, IL; on the Advanced 
Flight Control System at Honeywell, Inc. in 
Minneapolis; and on the APU at Solar Tur­
bines in San Diego. This partial listing pro-

Testing: Proof of 
CH-47 modernization 
0000000000000000000000000 
By WILLIAM P. BROWN, 
Project Engineer, Boeing Verlol Company 
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RMI ... first and foremost in titanium. 
For over 25 years RMI has been producing titanium 
mill products of superior quality for all commercial 
and defense aircraft and jet engines. 

~ ~NIUM 
RMI Company 
Niles. Ohio 44446 
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CH-47D Testing 

(Cont. from Page 59) 

vides some visib ility on the extent of Boe­
ing subcontractors' component testing. 

At Boeing 's facility , component test ing 
is concentrated on the structura l qualifica­
tion o f dynamic components. Rotor blade 
fatigue testing . initiated in January 1978 
on specimens sect ioned from the new 
fiberglass rotor blades, is currently at its 
peak. Fatigue testing veri fi es the structural 
integrity of components under the severe 
alternating loads e ncounte red during 
fljght. 

Simulated flight conditions 
The test setup simulates flight condi­

tions by Simu ltaneously applying axial 
load (centrifugal force). flapwise bending, 
chordwise bending , torsional moments 
and lag damper loads. Blade testing has 
demonstrated the fail -safe characteristics 
of fiberglass rotor blades compared with 
metal s_ 

Visual indications and gradual loss of 
stiffness provide an easi ly detectable warn-

ing long before fracture. Sections from all 
areas o f the blade are fatigue tested and 
stati c tests are conducted on an entire 
blade. 

Fatigue test fixturing 
Fatigue test fixturing is being fabricated 

and assembled to conduct tests on the con­
trol system (actuators, drive colla r , and 
slider) drive system (synchronizing shaft 
details, cross shaft ing, forward and aft 
rotor shafts, forward transmission cover) 
and rotor hub (pitch housing) components. 
These components have been redesigned 
for the YCH·47D and will undergo the struc­
tural testing required for fatigue substantia­
tion. 

Integrated subsystem testing was in­
itiated with the 11 Q·hour whirl test (Figure 
2). Fiberglass rotor blades were tested with 
a CH-47 rotor hub. Instrumentation on the 
blades and the whirl tower provided tech­
nical data on rotor blade stresses, dynamic 
characteristics, and performance. 

The technical data verified analytical 
predictions and provided the first measure­
ments of rotor blade aerodynam ic perform· 
ance. The data, corrected for whirl tower ef-

MODERNIZED CHINOOK DEVELOPMENT 
QUALIFICATION TEST PROGRAM 

FIGURE 1 

AIRCRAFT DESIGN 

COMPONENT TEST 

INTEGRATED SUBSYSTEM 
TEST 

AIRCRAFT ASSEMBLY 
(3 AIRCRAFT) 

FLIGHT TEST 
(2 AIRCRAFn 

DEVElOPMENTAU 
OPERATIONAL TEST 
(U.S. ARMy) 

CLIMATIC HANGAR 
(U.S. ARMY) 

RAM GROWTH 
(U.S. ARMY) 

1975 1976 1977 
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~ CH-47D Testing 
~ (Cont. from Page 61) 

An Avionics Integrated Test Facility 
(Hot Bench) has been constructed, debugg­
ed, and functionally checked. Its pu rpose is 
to provide an avionics system check prior 

rects and evaluated for ai rcraft installation, to aircraft insta ll a tion. The des ign, i.e ., phy-
show a positive li ft margin for the YCH-47D s ical clearances, connecto r compatibility, 
mission requirements. The 11 0-hour whirl m ounting provis ions, and functional char-
test was completed 7 March 1978, three acte ri st ics, is confi rmed and any problems 
weeks ahead of schedule. resolved to minimize the impact on the pro-

Subsystem integra tion testing will con- gram schedule. 
tinue with qualification testing of the for- "Black Boxes"/The Iron Bird 
ward, aft, combining, and eng ine transmis-
sions_ The transmission improvements in- One shipset of "black boxes" that has 
clude a change to VASCO X-2 steel for been operated sat isfactoril y in the facility 
gears and a si ngle piece gear design for the is shown in Figure 3 . The physical arrange-
spiral bevel ring gea r in the forward, aft , ment is in accordance with the aircraft in-
comb ining, and engine transmissions. stallation. The facility was used in March 
Gear ratio changes have been made to pro- by the Army Avionics R&D Agency of Fort 
vide optimum performance at 225 rotor Monmouth, to verify aircraft compatib i lity 
RPM operation . with the KY-28 Secure Voice System . 

The Flight Controls Integration Test 
130 'l'o factor Facility (Iron Bird) (Figure 4) provides a 

The qua li ficat ion program includes 950 capabi lity to confirm the functional charac-
hours of test time in three test cells at Boe- terist ics of the fli ght con trols/hydraulics! 
ing. Loads up to 130% of twin engine h .p. wiring systems. This capabili ty will resolve 
wil l be applied. In addition , testing will any interface problems in advance of ai r-
demonstrate the aux iliary lubrication sys- craft installation. 
tem and the t ransmissions will be run with The Iron Bird contains fli ght control 
lubricat ion systems inoperati ve. components (bellcranks, linkages, and ac-

The gears for the engine/combiner t rans- tuators), hydraulic m odules, and the neces-
miss ion test ing have all been received sary electr ical connect ions. It comes com-
from Litton Industries. Engine!combiner plete with pilot 's and copilofs cpntrols. 
transmission assembly is now in work and Functional and system test ing will begin in 
testing will start in May 1978. August of this year. ----....... --
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PLESSEY 
IS NO.1 

Plessey has more flight control 
actuators on more helicopters than 

anyone else in the world. 

Plessey Dynamics Corp. is a major 
supplier of flight control actuators 
for the U.S. Army-Boeing Vertol 
Chinook Modernization Program. 

Plessey Dynamics Corporation 
1414 Chestnut Avenue 

Hillside, New Jersey 07205 
(201) 688-0250 • TWX 710-985-4667 • TELEX 138353 

CABLE ADDRESS: PLESSEY HILLSIDE (NJ USA) 



CH·47D Testing 
(Cont. from Page 62) 

Functional and system testing wi ll begin in 
August of this year. 

Flight testing will be conducted by Boe­
ing Vertal utilizing two of the three YCH-
47D helicopters in late 1979. The program 
contains the essentia ls fo r aircraft qualifi · 
cation: Flight Load Survey, Structural 
Demonstra tion , Vibratio n Su rvey, Propul­
sion Survey (Engine/Airframe), and 
Mechanical Instability Testing . A lso, Per­
formance Demonst ration, E lectr ical 
System Demonstration, Hydraulic System 
Dem onstrat io n, Flying Qualities Evalua ­
tion, and Maintenance Demonstration. 

Over 400 data channels will be recorded 
during the program which includes approx­
imately 170 fli ght hours. The flying pro­
gram wi ll provide the flight envelopes nec~ 
essary to release the ai rcraft for U.S. Army 
testi ng. 

Flight program preparations 

In p repa rati on for the fli ght program, 
85% of the instrumentation drawings reo 
quired have al ready been released and 
long lead items ordered. Fixturing for ca li ­
bration o f instrumented components is cur­
rently being fabricated. The flight test data 
display and reduction capability is in place 
and operational. Flight safety wi ll be 
monitored using data te lemetered to the 
ground station during flight. 

In conju nction with the Boeing Vertol 
flight tests in the fa ll of 1979, the Govern­
ment test ing wi ll begin with 25 hours of 
Preliminary Airworthiness Evaluation 
(PAE) testing to veri fy fli ght safety and per· 
formance requirements. In addition to PAE 
tests , the Government will conduct icing, 
military utility, operat ional, climatic hang· 
ar, and RAM verificat ion tests. 

The icing test. which will prov ide the 
dat a to substantiate aircraft flight in ic ing 
conditions, will be conducted in artificial 
icing provi.ded by the Helicopter Icing 
Spray System (HISS). The Aviat ion Engi ­
neering Flight Activity will conduct the 
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test in the winter of 1979-1980 using o ne 
YCH-47D prototype aircraft. 

TECOM wi ll conduct military utility and 
RAM supportabi li ty t ests at Fort Rucker to 
demonstra te the adequacy of t raining and 
maintenance support; to eval uate sa fety, 
human factors and supportability ; and to 
assess RAM cha racter istics. In the two-air. 
craft program, one aircraft will be used for 
m ilitary utility and both to produce 
reliability and maintainability data. The 
four-mo nth program wi ll entail 280 hours 
o f fl ying_ 

Climatic testing 
Testing covering -50 °F to 125 °F will 

be conducted in the Cli matic Hangar at 
Eglin AFB. The three-month program wi ll 
invo lve 30 hours of.tiedown tests o n all ai r­
craft systems excluding rotor b lades. 

RAM growth tests will be conducted at 
Fort Rucker (temperate), Yuma Proving 
Grounds, AZ (desert) , Fort Carson (high al· 
titude) , and Fort Greely, AK (Arctic) by 
TECOM. This extension of RAM-S testing 
will accumulat~ 700 flight hours. 

Operational Test II (OT II) will im/olve 
typical Army fli ght crews on both CH-47C 
and YCH-47D ai rcraft. The two-ai rcraft, 
two-month program is based on logistical 
supply support , arti llery movement, eng i­
neer movement, troop movement, and bat· 
t lefield recovery missions. Supportability 
and aviation unit maint enance will be 
evaluated using manuals, tools, and test 
equipment in the maintenance support 
package. Current ly, OTEA proposes the 
OT II testing at Fort Bragg. 

In summary, the YCH-47D test program 
is a coordinated effort between Boeing, 
AVRADCOM. TECOM, OTEA and AM­
SAA. The total program includes compo­
nent tests, integ ra ted subsystem tests, con· 
tractor fl ight tests, and U .S. Government 
testing of the YCH-47D at a variety of loca­
tions under the extremes of the operational 
env i ronment. 

In short, we are on cou rse with the test 
program, sat isfied with our progress ~o 

date, and optimistic as we approach the 
fligh t test phase. * 
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EASTERN ROTORCRAFT 

DOYLESTOWN 

PENNSYLVANIA 1890! 

Phone: 215-345-0300 

A Division Of 

frans'fecnnolo!!! CORPORATION 

TURA MACHINE CORPORATIO N, a minority-owned business, excels in 

precision machining with the experience and ability relied upon by 

large and small companies alike. 

TURA is numerical control oriented for both shorHun and production-run 

components, a nd can fabricate assemblies of the highest quality. 

TURA provides patterns to specification, inc luding appropriate foundry practice, 

,and will accept responsibility for fe rrous and non -ferrous cast ings . 

TURA maintains a complete qua lity assurance and inspection facility. 

Experience and integrity a t TURA give you high quality and superio r service 
at competitive prices. 

rhe 12ltimate in ! eliab ility an d ~ssura n ce 

TURA MACHINE CORPORA TfON 
Folcroft Industrial Park DHorne Drive O Folcrofl, Pa 19032 
Phone (2 15) 586-8316 

I 



V 
FASTENER AND BEARING 

II ~ ~~~~~;;:d Manufactured for 
, ~ HELICOPTER SERVICE by 

t J 

/ 

VALLEV-TOOECO,INC. 
SUBS'O''''''Y 01' THE LAMSON & SESSIONS co 

12975 BRADLEY AVENUE · SYLMAR, CALIFORNIA 91342 

• t EANCD INC. 

HITCHCOCK INDUSTRIES, INC. 
is pleased to be a part of the Army· 
Boeing Vertol CH·47 modernization 
program. Hitchcock Industries is a 
non-ferrous foundry specializing in 
intricate and complex aluminum 
and magnesium castings serving the 
aerospace industry. 

Our participation for the CH·47 Mod 
Program includes transmission cast­
ings as well as numerous other cast 
component parts. 

HITCHCOCK INOUSTRIES. INC. 
Foundry Products Division 

8701 Harriet Avenue, South 
Minneapolis, MN 55420 

(612J 668-9271 

539 JACKSONVilLE ROAD 
WARMINSTER, PENNSYLVAN IA 18974 

EANCO, INC. 
is proud to have been 

a successful part 
of the 

Boeing Vertol Team 
for more than 17 years. 

* * * 
We furnish mechanical and 
and electrical-mechanical 

controls on 
the (J.S. Army's 

CH-47 Helicopter Aeet 

Highly Reliable 
Fluid Adapters For 

Chinook CH·47 Mod 
~ 

~D ~I~ II~C 
2901 WEST COAST HIGHWAY 

~ ~ ~ NEWPORT BEACH. CA 92663 
:r"1 II ® (71 4) 548-5533 1WX: 91(}596-1373 

PAT. NOS. 3.39~.934 /3. 702.7U7 REPRESENTED THROUGHOUT THE WORLD 





ADMINISTRATIVE 
OFFICE 

MRS. BETTY 
BARCLAY 
3984/3985 

CHI EF, LOGISTICS 
MANAGEMENT 

DIVISION 

MR. DEAN D. 
HEMMER 

3 124/3 125 

PRODUCT 
ASSURANCE 

MANAGER 

MR. JOHN K. 
SHANNON 
3984/3985 

TEST/EVALUATION 
OFFICER 

CW4 EARL F. 
DEBACA 

381213816 

CH·47 MOD 
PROJECT 

MANAGER 

COLONEL 
JAMES M. 
HESSON 

TELEPHONE, 
3984/3985 

DEPUTY PROJECT 
MANAGER 

MR. JOHN P. 
CLARKE 

3984/3985 

CHIEF, BUSINESS 
MANAGEMENT 

DIVISION 

LT. COLONEL 
JAMES R. SCHRUM 

3816/3812 

CARGO HELICOPTER 
DIVISION RPO 

LT. COLONEL 
STEVEN L. SMITH 

3869 

Telephone Numbers: 
Autovon - 698·XXXX 

Commercial (314) 268·XXXX 
Corresponding Address: 

Box 209 
St. Louis, MO 63166 



The U.S. Army CH-47D 
Modernization Program 

Project Management 
Team 

CH IEF, TECHNICAL 
MANAGEMENT 

DIVISION 

MR. JOHN R. 
BURG 

3805/3806 

CHIEF, AIRFRAME 
BRANCH 

MR. FRED 
KOCH 

3805/3806 

MART BUILDING, ST. LOUIS, MO. 

ACTING CHIEF 
PROPULSION· 

DYNAMIC SYSTEM 

MR. RON E. 
HEITERT 

3805/3806 

CONFIGURATION 
MANAGER 

MR. ROY O. 
WESTERN 
3984/3985 
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· ~k 
1441 Mclean BouJevard South. Wichi"ta. Kansas 6721: 

Phone (316) 265-9451 - TWX 910-741 -6948 

Serving the aerospace industry for over 
30 years in design and subcontract 

manufacturing capacities 

Our Specialty Areas are: 
* Palletized Cargo Systems * Complex machined, welded, * Control Quadrants or formed assemblies 
* Collectives and Sticks 
* Control Surfaces * Tube swaging, tube bending, 
* Exhaust Systems and cable assemblies 

Remold 
11111""" 

aerospace products 
for 

Boeing Vertol 
and the Army's 
CH-47 Chinook 

Program 

Rexnord ... a key supplier of 
bearings, couplings, 

seals, chain and fasteners 
to the 

Aerospace Industry. 

FLIGHT LINES 

( 
u.)...'\ 

H- LU....l. 
'U HT.l, , " 

, \ 
.u .......... J 

n 
, ~ 

We're proud to be a member 
of the Army-Boeing Vertol 
YCH-47D helicopter team. 
Flight Lines Manufacturing 
and Supply Company, Inc., 
a supplier of aerospace AN, 
MS, and NAS hardware, and 
Boeing Vertol sophisticated 

parts and assemblies. 

Flight Lines Mfg. & Supply Co., Inc. 
827 North Providence Road 
Media, Pennsylvania 19063 

Tele. (215) 566-8182 



The 
CH-47D r-------~ .. 
Industry 
Team 



HOE,NG FENTDL CO .... PANY 
• D'"'",OH O' 'H i ~O.'"" COM . AN' 

P . o . BOX 16858 
PHILADELPH I A . PENNSYLV ANIA 19142 

H OWA R D N. ST U V E R U DE 

The U. S. Army ' s new CH- 47D Medium Lift Helicopter employs 
the most advanced technology available today in the heli­
copter industry. The CH-47D program as envisioned by the 
Army in 1975 called for the application of advanced tech­
nology systems and equipment together with utilization of 
the substantial residual value in existing fleet airframes; 
the result to be a cost effective alternative to a new 
development program. Boeing Vertol , which has been the 
Army ' s supplier of medium and heavy lift technology and 
aircraft for over twenty- five years , was ready to perform 
to the Army objective. 

New technology components for improved re l iability , avail ­
ability and maintainability are continually evolving at 
Boeing Vertol . This evolution has been accelerated in 
recent years with development , testing and demonstration 
on the YUH-6lA (UTTAS) and YUH- 62A (HLH). The CH- 47D 
incorporates these advanced technology components in its 
hydraulics, avionics, flight controls, electrical and 
drive systems and rotor blades. 

To assure meeting the Army ' s development schedule and to 
increase confidence in the new dynamic systems performance 
goals achievement, we have improved the Army ' s schedule 
by over four months at Boeing Vertol. All contract mile­
stones h ave been met and the overall program cost target 
i ~ being underrun. Performance on the CH- 47D development 
was judged superior in the Army ' s latest evaluation of 
our attainment of design- to- cost targets. This performance 
is due in part t o our supplier team which was selected 
because o f its proven track record in providing highly 
reliable equipmen t on time at competitive prices. The 
new "Chinook" will be demonstrated in f light early in 
1979. I am confident that the performance it wi ll display 
will reflect the achievement o f the Army ' s p r ogram objectives. 

~ 
H. N. S tuverude 



ALABAMA 
Huntsville .......... Pa rker Hannifin Corp . 

CALIFO RNIA 
Alha mbra ......... Purosil Hadbar Divis ion 
Banning ... Deutsch / Electrical Compo nents 
Brea ............ Kirkhill Rubber Compa ny 
Burbank ............... Ba ndy Hinge, Inc. 
Burba nk ............. Sun bank Elecrtonics 
Canoga Park ............... . l.A. Airc raft 
Costa Mesa ........ Narmco Materia ls, Inc. 
Costa Mesa ...... S ta ndford Applied Engrg. 
Culver City ...... Collins Engineering Corp. 
Duarte ................ Ronson Hydra ulics 
Dublin ..... Hexcel Structura l Products (23) 
EI Segundo ............... . . Crissair , Inc. 
Gardena ............... Rubber Teck, Inc . 
Gardena ...... , ........... Teledyne Linair 
Gle ndale ................ .. . . . .. . Glenair 
Long Beach ...... G. L. Collins Corporation 
Los Angeles .... Aeroquip Ma rmon Division 
Los Angeles ...... AlIen·Fry S teel Company 

CH-47D Chinook involvem ent is national! 
The U.S. Arm y _ Boeing Vertol CH·47D Moderniza tion Program provides jobs on ana· 
tiona l basis with employees in 20 states and the United Kingdom taking part in the pro ­
gram . The following three pages list more than 138 of the program's major CH·47D sub­
contractors. The number appearing in parentheses indicates the page number on which 
the firm's tie·in message to the US Army/ Boeing Vertol Chinook Progra m may be found. 

s 

Lucas Aerospace 
EIecIricalDM501 

L1DAVCO LYCOMING 

BORGX WARNER 

1ft,~",~~~ 

n:l CLIFTON PRECISION 
~ --
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L9S Angeles ... Deutsch / Meta l Components 
Los Angeles ........ l a dish Pacific Division 
l os Angeles ....... National Titanium Corp. 
l os Angeles ... Pio neer Aluminum Company 
los Angeles ..... Sterer Engineering & Mfg. 
l os Angeles .... . ... United S upply Co ., Inc. 
Menlo Pa rk .... . . . .. Raychem Corporation 
Newbury Park ..... . .... . .. S ymetrics, Inc . 
Newport Beach . ........ . . Rosan , Inc. (66) 
Paramount. ... Weber Metals & Supply Co. 
Pittsburg ...... Dexter Corp . Hysol Division 
Redondo Beach ... Tiernay Metals & S upply 
San Diego ......... Solar Turbines Int' l (20) 
San Marcos ........ . . . .. . .. Teledyne Aero 
Santa Ana ... . ....... ITT Canno n Divis ion 
Santa Ana ..... l ear S iegler Transport Dyn. 
S anta Ana .. . ...... S ta nda rd Pressed Steel 
Santa Ana ........... U.S. Po lymeric , Inc . 
Sylmaar .......... Va lley Todeco , Inc . (66) 

CONNECTICUT 
Bethel. ........ Consolida ted Controls (45) 



PROGRAM PLANNING 
AND CONTROL 

MR. STUART D. 
DODGE 

REQU IREMENTS 
AND SYSTEM 

ANALYSIS 

MR. CLIFFORD W. 
HOLGATE 

FINANCE 

MR. R. JOHN 
HOLDEN 

CONTRACTS 
ADMINISTRATION 

MR. THOMAS M. 
MADDEN 

DIRECTOR, 
MEDIUM LIFT 
HELICOPTER 

PROGRAM 

MR. WILLIAM 
P. 

JONES 

ENG INEERING 
PROJECT 

MR. WILLIAM P. 
BROWN 

ENGINEERING 
DESIGN AND 

. TEST 

MR. CHARLES D. 
McCALL 

PRODUCT 
ASSURANCE 

MR. ROBERT G. 
HAZLETT 

Telephone Number: 
Commercial (215) 522-2121 

Telex: 845-2052 

Address: Boeing Vertal Company 
Boeing Center, Box 16858 

Philadelphia, PA 19142 



Boeing Vertol Company 
CH·47 

Modernization Program 
P roject Management Team 

DESIGN TO COST 

MR. ROBERT A. 
DANIELS 

INTEGRATED 
LOGISTICS 
SUPPORT 

MR. THOMAS A. 
NOWERY 

BOEING VERTOL COMPANY FACILITY 

MANUFACTURING 
OPERATIONS 

MR. ALLEN C. 
HAGGERTY 

MATERIEL 

MR. JOSEPH J . 
LOVELLO 

I 
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CONNECTICUT (Continued) 
Bristol. ....... .... ..... Associated S pring 
Farmington ....... . Connecticut Spring(88) 
Naugatuck .... . .. lewis Engineering & Mfg . 
New Britain ....... Fafnir Bearing Company 
New Britain ........ Fenn ManufacturingCo. 
Stratford ........... AvcoLycorningDiv(17) 

FLORIDA 
St. Petersburg ............. Aircraft Porous 

Media (18· 19) 
ILLINOIS 

Bellwood ..... Borg Warner Spring Div. (77) 
Broa dview ... Amphenol Connector Divis ion 
Chicago ......... litton Precision Gear (79) 
Elgin ........... " ..... CR Industries (58) 

St. Paul. ..... Minnesota Mining & Mfg. CO. 
MISSISSIPPI 

Jackso n ..... Sperry-Vickers Aerospace (89) 
MISSOURI 

S t. louiS ............. Eamsey Corporation 
NEW JERSEY 

Belleville . .... .. Kidded-Belleville Div. (40 ) 
Bellmawr ................ Tube Sales , Inc . 
Hillside ........ Plessey Dynamics Div. (63) 
Linden .............. Bowstell Corporation 
lyndhurst. " ...... . .. Benedict-Miller, Inc. 
Map le Shade . .... ... Delsea Fasteners, Inc . 
Rockleigh ......... . .. Arwood Corporation 
Saddlebrook ... Mueller Belting & Spec. Co. 
Teterboro .......... Bendix Flight Sys. Div. 

CH·47D Chinook involvement is national! 
The U.S. Army - Boeing Vertol CH-470 Modernization Program provides jobs on a na­
tiona l basis with employees in 20 states and the United Kingdom taking part in the pro­
gram. The following three pages list more than 138 of the program's major CH-47D sub­
contractors . The number appearing in parentheses indicates the page number on which 
the firm's tie-in message to the US Army/Boeing Vertol Chinook Program may be found. 

ILLINOIS (Continued) 
Rockford .... Barber-Col,man Aircraft Prod. 
Rockford. , . Sundstrand Aviation Mech (39) 
Wheeling. , , . , . Smalley Steel Ring Co. (83) 

IOWA 
Creston ..... Wellman Dynamics Corp. (57) 

KANSAS 
Wichita ... ... .... Associated Company (70) 
Wichita ....... Globe Engineering Company 

KENTUCKY 
Louisville ....... Chemtron Tube Turns Djv. 

MARYLAND 
Baltimore .... , .... M & S Supply COOlpany 

MASSACHUSETTS 
Boston ........ . .... First Electronics Corp. 
Marlboro ... A&M Engrg. Composites Corp. 
Southwick ........... B & E Tool Company 
Springfield ..... .. ....... ..... .... Titeflex 
Taunton ............... . ... Hercules, Inc. 
Waltham ...... W.H. Nichols Company (90) 

MICHIGAN 
Jackson ...... Aeroquip Aerospace Division 
Madison Heights ..... Facet Filter Products 

MINNESOTA 
Min neapolis ...... Hitchcock Industries (66) 
S t . louis Park. _ . . ...... . ...... Ho neywell, 

Inc . Avionics (32) 
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NEW YORK 
Brooklyn ..... _ ...... Lee Spring Company 
Clifton S prings. , . Wright Components, Inc . 
East Aurora, . ... ...... , ....... Moog, Inc. 
Farmingdale .... General Mechatronics (84) 
Plainview .... . ..... General Aerospace (89) 
Glen Cove ...... _ Limeo Manufacturing Co. 
Hauppauge ....... Generation Metals Corp . 
Jamestown ..... Marlin Rockwell Corp. (43) 
lindenhurst. .... Russe ll Plastics Tech. (87) 
Lindenhurst. ... Scheidl Manufacturing Co. 
Maspeth ....... 5 & L Metal Products Corp . 
New Rochelle .. ... .. Teledyne Hyd ra Power 
Ozone Park ..... Ozone Indus tries, Inc. (51) 
S mithtown .. Gull Airborne Instruments (77) 
Watertown .... . . . New York Air Brake, Inc. 
Westbury ...... Arkwin Industri es, Inc. (55) 

NORTH CAROLINA 
Gastonia .................. ,Garlock, Inc. 

OHIO 
Akron .... Goodyear Aerospace Corporation 
Cleveland ...... ... ........ ... ... . . Alcoa 
Dayton ....... United Aircraft Products (79) 
Niles ........... . . ..... RMI Company (60) 
Painesville ......... Fluid Regulators Corp. 
Ravenna .......... A.C. Williams Company 
Urbana ... Grimes Manufacturing Company 



GULL 

[J 
A leading supplier of Fuel Management Systems, Liquid Gaging Systems, 
Fuel Flow Systems, Engine Monitoring Instruments and Special Test 
Equipment is proud to be a key supplier forthe BOEINGIVERTOL'CH47D. 
GULL equipment is standard on many of the world's leading aircraft 
including: 

• Bell 206L, 209J & AH-1T&S • Lockheed S-3A 
• Sikorsky S-76 & CH53E&G 
• Fairchild-Republic A-1 0 
• Grumman F-14 
• McDonnell F-15 

• Boeing-Verlol CH47C 
• Douglas A4IT A4, DC-8, DC-9, DC-10 
• Boeing 747 
• Dassault Falcon 10 & Falcon 50B 

• General Dynamics F-16 • Rockwell Sabreliner & many others. 

Gull Airborne Instruments, Inc. 
55 Engineers Road 
Smithtown, New York 11787 
(516) 234-8733 

PLASTICS FOR 
THE AVIATION 

INDUSTRY 

PLEXIG LAS II 
LE XAN 
NY LON 

PHENOLI C 
TEFLON 

CALL FOR A 
FREE CATALOG TODAY 

COMMERCIAL PLAS TICS & SUPPL Y 
CORP. HAS O V ER 40 SER V ICE 
CE NTERS THROUGHOUT THE U .S. , 
C A N ADA AND PUERTO RICO TO 

MEET YOUR NEEDS. 

Check The Wh ite Pages 
Fo r The Co mmercial Plastics & Suppl y Co r p. 

Nearest You. 

Serving the 
Armed Forces 

with 
precision made 

power 
transmission 

products 
for over 

40 years. 
Spring/Brummer Division 
Borg-Wamer Corporalion. 700 So. 25th Avenue 
Bellwood, tII inois 60104 

~WARNER · Transportation 
EquIpment 



PENNSYLVANIA 
Aston .... Olympic Tool & Machine Co. (88) 
Clifton Heights ........ Penn Tube & Plastic 
Crum Lynne . . . ............ DeJri Industries 
Doylestown ... Eastern Rotorcraft Corp. (65) 
Drexel Hill ..... Clifton Precisio n· litton (47) 
Folcroft ..... . ... H & H Manufacturing Co. 
Folcroft .... TUfa Machine Corporation (65) 
Glenolden ... Technical Development Corp. 
Harrisburg .... . ............... AMP, Inc. 
Havertown ...... Delaware Valley Steel Co. 
Jenkintown ........ Standard Pressed Steel 
Langhorne ............... E.M. Jorgensen 
Lansdowne. Castle Tool Specialty Company 
Media ........... . . . ..... Flight Lines (70) 
Media ........... Norkas Supply Company 

CH-47 Contract Awards 
by State 

States shown in solid black 
have firms that have CH -47 

Chinook contracts. 
States that are shown in tint 
do not have any firms with 

CH·47 contract awards. 

Philadelphia ...... SKF Industries, Inc. (28) 
Philadelphia .... Stockwell Rubber Co., Inc. 
Pittsburgh ............... . . Timet Division 
Warminster ............. EANCO, Inc. (66) 
Warren ..... Rexnord Coupling Division (70) 

TEXAS 
Philadelphia .... . .... Almac Plastics of Pa. Garland ... . .. Bergman Manufacturing Co. 
Philadelphia ........ Bissinger & Stein, Inc. VIRGINIA 
Philadelphia ...... Boeing Vertol (I, 52-53l Merrifield ............ Tri Tech Corporation 
Ehilaaehihia ............. Challenge Me.a' WASHINGTON 
Philadelphia ..... Commerica) Plastics (77) Kent. ........ Ducommun Metals & Supply 
Philadelphia ... Lehigh Machine & Tool Co. Lynnwood . . ......... '" Eldec Corporation 
Philadelphia ........ Mifflin Machine Works UNITED KINGDOM 
Philadelphia. Ruscomb Tool & Machine (96) Hertfordshire ... Lucas Aerospace, Ltd. (48) 
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FROM THE BEGINNING 
LITTON PRECISION GEARS HAVE KEPT THE CHINOOK 
FLYING WITH THE BEST. 

One piece transmission 
gear shaft clusters combine 
latest state-of-the-art design and 
new manufacturing technology. 

LiHon Precision Gear 
Chicago, Illinois 

CHINOOK: 
Boeing 
Vertol 
tells UAP 
to cool it 

United Aircraft Products will supply five of these 
plate-fin coolers for each Boeing Vertol CH47 
Ch inook Helicopter being modernized by the Army. 
The coolers use fan air to cool transmission oil for 
the forward and aft rotor transmissions, the com­
biner transmission, and two engine gearboxes. 

UAP 
United Aircraft Products, Inc. 
Dayton International Airport 
P.O. Box 1335, Dayton, Ohio 45401 



WHY is the Navy accepting CH-47 
helicopters for the Army? 

This may seem like a strange question, 
but such was the case until 1972 when the 
U.S. Army assumed cognizance over the 
Boeing Verlal Company and located the 
U.S. Army Plant Representative Office, 
Boeing Verlal Company (ARPRO-BV) at 
the Cont ra c tor ' s facili ty in Ridley 
Township, south of Philadelphia, Pa. 

Activated under Av iation Systems Com­
mand in February 1972, the o ffi ce current­
ly is an element of Aviation Research and 
Development Command (AVRADCOM) 
and is staffed with four military o fficers 
and 54 Department of the Army civ ilians. 
With the overall mission of monitoring 
government contracts placed with Boeing 
Verla! Company; ARPRO·BV is organized 
along functional lines o f responsibility. 

Its major elements are the Contract Ser­
vices, Quality Assurance, Productionlln· 
dustrial , and Engineering Divisions, and 
the Flight Acceptance Branch. Additional­
Iy , the office has the normal command, 
management, and administrative capabili­
ties to include Cost/Schedule monitoring. 

Flight Acceptance Branch 
The Flight Acceptance Branch consists 

of three military aviators who insure that 
aircraft manufactured or overhauled by the 
contractor perform to contrac tual 
specificat ions. In the short history o f the 
office, this has entailed acceptance of 
CH-46 and CH-47 helicopters. Currentl y 
there are no U.S. Government production 
aircraft; however, as the CH-47 Moderniza-

The Anny Plant 

tion Program progresses from R&D effort 
into production the acceptance requ ire· 
ment for the U.S. Government wi ll be 
reinitiated. 

It should be recognized, however, that 
the test flights are acceptance test flights, 
instead of experimental test flights. As 
those familiar with aircraft maintenance 
know, there is very litt le glamour in th is 
type of flying. It is very exacting and re­
quires an experienced aviator qualified in 
maintenance test flight procedures. Before 
the acceptance flight can take place, 
however, the other elements of the office 
must accomplish their respective tasks. 

Contract Services Division 
The fi rst step in the evolution is a con­

tract which specifies work to be ac­
complished. The Purchasing Contract Of­
ficer (PCO) is located at higher head­
quarters such as AVRADCOM or Naval Air 
Systems Command '(NA V AIR). The Ad· 
ministrative Contracting Officer (ACO) is 
located at the plant office. The Contract 
Services Division performs those functions 
listed in the Armed Services Procurement 

P sentatlve Office 
0 0 000000000000000 00000000 
By COLO~ f.L ALBERT B. LUSTER, Commander, 

, ep. u 'aUve Office, Boeing Verlol Co. 
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ARPRO fngineer~ Menu. D, Scarlelli, P. Kimbiu, and A. pijranich 
dilcun luIure reyiew~ 01 984 drawings prior 10 produclioll. 

Regulations (ASPR) which have been 
delegated by the PCO, 

In a nutshell, the Division insures that 
the prices paid to the contractor are fair 
and reasonable. There is currently very lit­
tle pricing support required for the CH-47 
Mod Program since it is an RD['E contract; 
however, the ACO must stay abreast of 
progress and any modifications to the con­
tract. He is the on-si te representative for 
the PCO and must protect the govern­
ment's interest. 

Engineering Division 
Concurrent with the development of the 

prototypes, the Engineering Division 
assures that the contractor complies with 

ARPRO·BV In5pedor~ Mr. Kinhhofl and Mr. Carey accomplilhing ir.. 
speciion 01 modilicalion rework on cockpilleclion of 001 aircraft. 

gram is evaluated and his performance 
rated in the areas of management of the 
program, technical content, early incor­
poration into prototype, accurate submis­
sion of baseline cost data and timely iden­
tification of reliability and maintainability 
commitments. Although it sometimes 
does not appear so, there are people in the 
procurement cycle who are interested in 
preventing design errors which impact un­
favorably upon the cockpit and 
maintenance environment. The engineer­
ing division functions in this capacity and 
although they don't win all battles, at least 
they ra ise the issue for further review. 

Productionllndustrlal Division 
the enginee ring and tech nical re- It may come as a surprise to personnel 
quirements of the contract in accordance who have never been at a contractor facHi-
with U.S. Army procedures and regula- ty, but the U.S, Government provides 
tions. much of the plant equ ipment, materials, 

Army Office engineers attend design and components used by the contractor. 
review meetings and program manage- Consequently, the plant office is responsi 
ment meetings at the contractor's ble to maintain surveillance of the contrac 
facilities. Reviews are made of the tor's contro l and use of accountable 
engineering drawings and changes, government property, These items can 
material subs titutions, contractor's mate- vary from major items of plant industrial 
rial standards, manufacturing processes equipment to small avionics com ponents. 
and technical publications for approval or A Government Property Unit (GPU) is 
other act ions required. Material Rejection established to secure and account for sup-
Reports and the proposed eng ineering ply items used by the contrac to r and func-
disposition on manufactured components lions very similarly to military supply 
are reviewed for approval or correct ion as systems. All items are accountable to a 
part of the local Material Review Board Re- specific contract and on a monthly basis 
quirements. the Division re views and certifi es DD Form 

The contractor's Design-to-Cost (DTC) 610 (Government Furnished Equipment! 
trade studies are also reviewed and com- Government Furnished Material) require-
ments provided to the Program Manager's ments. It maintains daily communications 
Office (PMO). The contractor's DTC pro- with the Government Property Custodian 
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ARPRO-BV 
(Cont. from Page 81) 

in regard to rejects, sho rtages, and/or 
other discrepancies on the DD Form 6 1'1 
(Monthly Status - Shortage Report) and 
maintains follow-up to supply depo ts on 
cr itical items and shortages. 

The Di vis ion ass ists the contractor and 
PMO in the requisitioning of replacement 
items as appropriate. The Division is also 
responsible to monitor the cont ractor's 
production schedu le and in those in­
stances where delivery dates a re not met 
must noti fy the contractor in writing of the 
discrepancy. These procedures are very 
important as they are used in dete rm ining 
contractor compliance and fiscal compen­
sation . 

Quality Assurance Division 
The Quality Assurance (QA) Division in ­

sures that the contractor produces a prod-· 
uc t which complies with all appropr iate 
specifi cations. T hi s is accomplished 
through a combinat ion of process and pro­
cedure reviews, sampling inspections, and 
survei llance activities. When the three 
CH -47 prototypes were delivered to the 
contractor, QA p erso nn e l cl ose l y 
monitored all phases of contrac tor 
disassembly to assure the val idity of work 
statements and procedures. 

During the development of the airframe 
ove rhaul procedures, QA personnel verify 
critica l poi nts of modifica tion so that when 

COL LUIlER, LTC WEAVER, MAl THOMPSON, AND CWl GREGORY 
IARPRO·B~ IN FRONT OF THE 7llTH ARMY CH·41C, THE LAST ON 

THE CURRENT PRODUCTION CONFRACT. 

the ai rcraft is ultimately reassembled 
those areas wh ich are covered m eet 
specificat ions. 

An Army QA plan is concu rrently being 
developed to identify key inspection re­
quirements for use when the CH-47 Mod 
Program comes on line. The individua l in. 
spector works much as a mil itary technical 
inspec tor, stamping the contractor's 
Operation and Inspection Record cards to 
indicate the speci fied repair/assembly has 
been approved. 

As a consequence, by the time the end 
item is ready for final acceptance there has 
been con ti nuous quality ver ification. 
However, in addi tion to the concurrent in. 
spection, each aircraft receives a thorough 
fina l inspection prior to first government 
flight. The excellent aviation safety record 
maintain ed by the Plan t Office is 
testimonia l to the va lue of a thorough 
quality program. 

Cost/Schedule Monitor 
In line with DOD's emphasis upon Con· 

tracto r cost contro ls, the Cost/Schedule 
Control System Criteria (C/SCSC) of DOD 
Instruction 7000.2 has been included as a 
con trac tual requirement on the CH·47 Mod 
Program. A fu Jl ·time Industrial 
Cost/Schedule Monitor, who is team 
leader, is assigned the overall responsibi li. 
ty for the coordinati on and accomplish. 
ment of the tota l C/SCS survei llance func· 
tion . However, since C/SCS surve illance reo 
qui res participation of the varied experti se 
of the Plant Office, collateral assignments 

ARPRO·BV INSPECTORS, MR. WHSH ANO MR. TASKER, ACCOM· 
PLISHING AN INSPECTION ON THE CH·41D COMPOSITE BLADE FOR 

CONOUerOR STRAP BONDING. 



are made to specialists within the func­
tional divisions to se r ve o n the 
Surveillance Team. 

The Su rveillance Team is charged to 
perform surveillance on the accepted Boe­
ing Vertol management system, monitor 
and evalua te the Cost/Schedule Control ef­
fort, and report findings to the Project 
Manager's Office. 

To achieve the objectives the 
Survei ll ance Team evaluates the 
maintenance of the C/SCS System and 
renders an in-depth evaluation of C/SCS 
data generated by the contractor. They 
maintain a cont inuing program of review 
and analysis of current progress and effec­
tiveness o f program activities accomplish­
ed in relation to the CH-47 Modernization 
Program objective, budgetary limitations, 
schedules, and scope of work 

Summary 
In summary, the Plant Representative 

Office is tasked to provide a full range of 

Smalley 

NEXT MONTH 
The June, 1978 issue of ARMY 

A VIATION will devote a major part of 
its 96-odd pages to the general sub­
ject of "Aircraft Survivability Equip· 
ment (ASEI_" Colonel Jack L. Keaton, 
ASE·PM a DARCOM, will present a 
comprehensive "editorial package" of 
17 articles to update our readers_ 0 

support to the PMO. Through close and 
constant scrutiny of the contractor's opera­
tion, it is possible to insure contractor 
compliance while keeping dollar expen­
ditures to the lowest level cons istent with 
developing and producing a quality pro­
duct. 

The final tes t is the fielding of an aircraft 
which will accomplish operational re­
quirements while providing the best return 
for the dollar. You, as the con­
sumer/operato r , will render the ultimate 
judgment as to the effectiveness of the 
Plant Representative Office. 

Spiral Retaining Rings 

On-Time Delivery 
Diameter V2-inch to 84" - Standards - Specials 
Balanced - Special Alloys - Carbon - Stainless 

Quotations. catalogs. and samples on request. 

Smalley Steel Ring Company, 363 Alice Street 
Wheeling, lIIinois 60090 (312) 537-7600 
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For: The U.S. Army-Boeing Vertol Chinook 
Boeing Vertol Company, a division of The Boeing Company, 

chose General Mechatronics to produce its critical 
CH-47 main supports, support assemblies, and retainers. 
• General Mechatronics has manufactured structural and 
components for the aerospace industry for the past 20 years. 
• Throughout our association with Boeing Vertol, our ~:~~Ira~:::~~ I 
and personnel have demonstrated their dedication to the m 
of quality parts and on·time delivery. 
• Our complete in·house capabilities enable us to control all aspects 
the manufacturing of critical aerospace parts from raw material to 
acceptance. 

GENERAL MECHATRONICS G. CORP. 

60 Milbar Boulevard. Farmingdale. L.t. N.Y. 11735 • (516) 249-7900 TWX 510-224-6440 



My prime responsibility is to manage 
the CH-47 Chinook Program in a man­

ner that assures that this aircraft performs 
to the high standards demanded by both 
the U.S. Army and the Boeing Company. 

Since its introduct ion in 1962, the 
Chinook has played a key role in meeti ng 
the ever-broadening helicopter mission re 
qui rements defined by the U.S. Army. The 
Chinooks produced for the U.S. Army have 
been improved through the years from the 
CH-47A model to the current CH-47C con­
figuration. 

The CH-47D is a cost-effective method 
to modernize the Chinook in order to sus­
tain the Army's Medium Lift Helicopter 
capability into the 1990's. 

Outstanding capabilities 
The Chinook is a helicopter with out­

standing capability. It has demonstrated 
the following operat ing characteris tics: 

• The ability to carry both internal and 
external cargo to airlift vehicles, missiles, 
arlillery, ammunition, troops, and downed 
aircraft in support of the ground com­
mander, (See. chart on the next page.) 

• The ability to operate under the ex ­
treme environmental conditions of -65°F 
to 125°F temperature, snow, icing condi­
tions, sand, and dust from sea level to 
15,000 feet. 

The Chinook has been selec ted by the 
U.S. Army and the Armed Forces o f ten 
oth er nations : Argentina, Austra lia , 
Canada , Iran , Italy, Libya, Morocco, Spain, 
Thailand. and the United Kingdom. In addi ­
tion to these countries with their wide-

The CH·47 is the 

ranging environmental conditions and 
topography the U.S. Army operates the 
Chinook in Korea, Alaska , Panama , and 
the Federal Republic of Germany_ The 
CH- 14Ts of the Canadian Defence Forces 
recently assisted in the sa tellite recovery 
operations at Baker Lake 150 miles south 
of the Arctic Ci rcle. The Chinooks of the 
Argentine Air Force are schedu led for 
operations in the Antarctic. 

Worldwide deployment 
A significant aspect of this worldwide 

deployment and operation of the 568 air­
craft Chinook fleet is that any CH-47C is 
capable of performing the mission of the 
other with little or no change. Le., stan­
dardization_ 

Id's standard MLH 
0000000 000 0 000 00000000000 

I L1AM P JONES, Director, 
rn lit Helicopter Program, Boeing Vertol Co. 
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~_ Today & Tomorrow 
~ (Cont.fromPage85) 

The best use of th is inherent character­
istic has taken place in Europe; p rimarily 
in NATO but also in the providing o f the 
Spanish A rmy CH-47's to support French 
Army maneuvers. In NATO the Chinook is 
an excellent example of an item of equip­
ment that meets the intent o f rationa liza­
t ion, standardizat ion, and interoperability. 

The Chinook has been se lected by four 
NATO countries; Canada, Italy , Un ited 
Kingdom, and the United States, and by 
c.A.G. Agusta in Gallarate, Italy. The 
T55-L·l1 engi ne is manufactured by both 
Avco Lycomi ng and Rinaldo Piaggio 
S.p.A. of Italy. In addition to the obvious 
advantage of standardization, the Chinook 
is used throughout the National Forces of 
NATO to increase the ir interoperabi li ty 

Within the past year CH-47's from 
USAREUR have supported the 1st Belgium 
Paratroop Battalion , 4th Canadian Mech· 
anized Brigade, 3/251 Ai rborne Battalion 
of the West German Arm y, and the 21st 
SAS Regim ent o f the British Army. 
Another aspect of interoperabi li ty is the 

Mission loads suited to CH-47C 
and D, but not to the A or the B. 

... M55 5 TON TRUCK (X LWB) 

- : , CH-47 (SELF RETRIE VAL) 

.. 5TON TRUCK 

.. Mf,77 TRACKED CAR RIER 
_ XM10SEl SP MO RTAR 

_ Ml13 PERSONNE L CARRIER 

... OSB TRACTOR DO ZE R 

.. HDSM TRACTOR DOZER 

.. 2% TON SHOP VAN TRUCK 

~ XM198 (155 HOW) 

... 2Y, TO N TRUCK 

~ M114Al(155 HOW) 

• FLOATI NG RIBBON BRIDGE 

~ UTTAS( RETRIE VAL) 

-.. , , AAH (RETR IEVAL) 

use of bi-nationa l formations of helicopters, 
U.S. CH·47 and FRG CH·53, to move troop 
units of bo th the U.S. and West German Ar-

WORLDWIDE DEPLOYMENT OF CH-47 
r---;r ... -~'-=.;:q",,-, -.-=.~,-" j' ,.r -, " ' -<?,.. 

f~~~~tB ~- '\ _ : .. ,,",.,-- . __ ::;'-1 .cru_ 

<-.~-. _:; .. ...:.....~~~\. UNITED KINGDOM • <"S. .{i!---\ .P'- ~ ~J "" _ ... ,,_ ~ 
~; .- ., ,., _. ,sCM ,,1'" \J ROY~L AIR FonCE ,<;;>,,-1(;"" '..8 .v 

ALASKA ...b _~- •• ( - ,- • GERMANV 'f ( 
IU.S. ARMYI ~ ~ (U.S. ARMY I '-./(7-

-~--
HAWAII 
[u.s. ARMVI 

-1 CANADA ~, SPAIN)'~ / KOREA 
CANflOIAf)I DEfENSE SPANISH ~ IRAN (U.S. ARMY) , 
f.o~/J>· ARMY :;:-.-,~?S l"n'ANIANARMYANO ~ .... 

UNITE D STATES ~-".-; ITALY ~ AIR FORCE '-7 '15 .'/ 

~
OROC:CO ~~ ARMY -~ THAILAND ". 

~~_ AIR F~~ __ LIBYA "-. ROY~..:.!.HAI ARMY 

I GOVERNMENT ~ i:'.. 
~OFU8YA , ",~'v ~o 

-'q (}~_c _", J - ., .... 1......, ., 
ARGENTINA rJ ~~ ~ 
AlA fqRCE AND ARMY r --'- "\ V AUSTAAUA 

AUSTRALIAN ~ FORCE 'b 

827 CH-47 HELICOPTERS PRODUCED 'C' d 
.- THROUGH DECEMBER 1977 
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Another FIRST for the 
Boeing/Vertol, Russell Team! 

YESTERDAY 
1973 saw the successful develop­
ment of the FI RST Composite 
FR P Transmission Oil Sumps by 
the same team. These were design­
ed and produced for the B!V H LH. 

TODAY 
We are producing the Composite 
KEV LAR Transmission Oil Sumps 

designed by the same team. These 
FIRSTSare for the B!V YCH-47D . 

The use of KEVLAR (in place of 
FRP) was mandated by severe 
weight restr ictions. 

An added plus is enhanced Surviv­
ability! KEVLAR as ba ll istic pro­
tection is the most efficient 'Frag' 
and Spall deterrent. 

RUSSELL PLASTICS TECHNOLOGY, Inc. 
a TALLEY INDUSTRIES Company 

521 W. Hoffman Ave., I Lindenhurst, L.I., N.Y. 11757 I Tel: (516) 226-3700 
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~_ Today & Tomorrow 
~ (Cont. from Page 86) 

my. Problems have been few and the con­
duct o f the operation has been reduced to a 
Standard Operating Procedure. 

Today the Chinook program is at its mid­
point. Able to look back at the first produc­
tion aircraft , SN61-2408, which was deliv­
ered in 1962, and note that it is still oper ­
ating in California, to have learned the les­
sons provided from over 1,550,000 flying 
hours o f wh ich over 900,000 were in sup­
port of ground combat operations, to 
reflect o n the lowest accident rate of all Ar­
my rotary wing aircraft and to look forward 
to another twenty years of continued oper­
ation of leday's fleet and an even better 
Chinook, the CH·47D. 

The success of the CH-47 in providing 
support to the ground commander can be 
attributed to two key elem ents. First is the 
wi llingness of the Army Aviator, regardless 

QX9 Iym pie 
OLYMPIC TOOL is proud to be 
a major supplier of the Army­
Boeing Vertol CH-47 Moderni­
zation Program. Olympic Tool 
is a multi-faceted Aerospace 
Corporation with a highly skilled 
team of craftsmen specializing 
in the manufacture of precision 
critical parts, assemblies, and 

electro-mechanical systems. 

OLYMPIC TOOL & MACHINE CO. 
2100 BRIDGEWATER ROAD 

ASTON, PENNSYLVANIA 19014 
(215) 494·1600 
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of the operating unit, to fly the aircraft 
where the support was needed, when it was 
needed , often disregarding the ground 
threat and his own personal safety, and se­
cond, the continual improvement of its 
capabilities by the U.S. Army, interna ­
t iona l users and Boeing Verto!. 

Further improvements needed 

However, as the threat increases, further 
improvements are required if the CH -47 is 
to con tin ue its unqualified support of 
ground combat operations, whether the air­
craft is operated as an integral part of the 
101st Airborne Division or the 6th Cavalry 
Brigade (A ir Combat) o r as a Corps ele­
ment in support of the 3rd or 8th Infantry 
Divisions, the 2nd Armored Cavalry Regi · 
ment , or the 4th Transportation Brigade. 

To continue providing priority resupply 
of ground combat un its, maximizing the 
capability of the Cobra and AAH, and bat­
tlefield recovery, the Arm y is improving 
the CH-47 in several ways. First, items of 

Stampings 
~Springs ... 
we're into both! . 

What we really manufacture are 
custom precision metal parts ... 

by the millions! 
• We can stamp, blank, coil, draw, form, 
weld, plate and assemble just about any 
close·tolerance metal part. 
• When a different custom part is needed 
by a customer, we even develop and build 
a new machine to make it. 

U connecticut spring &: 
stamping corporation 

5 Spring Lane, Farmington Industrial Park 
Farmington, Conn. 06032 - (203) 677·1341 



We are proud to be part of the 
industry team supplying raw 

materials for the 
U.S. Army-Boeing Vertol CH-47 

Modernization Program. 

~ 
/ .1'" 

13 // 

~//q~ AelUUpuu M~ cMp. 

/// 95 EAST BETHPAGE RD., PLAINVIEW, N .Y. 11803 
/' ~ TELEPHONE : (516) 694-5700· TELEX - 96 ·1461 

Making Fluids Do 
More, So Aircraft 
Can Do More 

Whether delivering fuel to the engines, or provid­
ing utility and flight control systems with hydraulic 

power, Sperry Vickers has the technology and the 
products to support military aviation. 
In support of the modernization program for Boeing Ver­

tol's CH-47 Chinook, Sperry Vickers supplies variable 
displacement pumps, power transfer modules, the main 

engine hydraulic starter motor, and hydraulic motors 
for winch and ramp drives. 

From development through precision production and full 
life cycle product support, Sperry Vickers performs. Write Sperry Vickers 

AMD Division, Jackson MS 39206. 

SPERRY VICKERS IS A DIVISION OF SPERRY RAND CORPORATION. 



~~ Today & Tomorrow 
, • (Cont. from Page 88) 

Aircraft Survivability Equipment (radar 
warning receiver, flare dispenser, missi le 
warning detector, and low reflectiv ity 
paint) are being procured and will be in­
stalled on the Chinookj second, installa­
tion of a radar altimeter and doppler 
navigator as well as improvements to inter­
nal and external cargo handling are being 
developed to facilitate terrain flying and; 
third , the vul ne rabilityl survivabi lity 
features of the CH·47D. 

Tomorrow, afte r the build -up of the CH -
47 fleet in U.S. Army Europe, the delivery 
of the current backlog of 104 CH-47's to in· 
ternat ional customers and the start of CH· 
470 deliveries, the CH·47 will still provide 
priority movement of troops, eq uipment, 
and suppl ies throughout the area of opera· 
t ions teamed wi th the Black Hawk, Cobra, 
and AAH. 

The advanced proven technology of the 
CH·47D will further facilitate terrain fl ying 
through improved ai rcra ft control and load 
stability. If hit the Chinook wi ll be more Sur· 
vivab le against threat weapons through 
use of the fiberg lass rotor blades, systems 
redundancy , and reduction in vu lnerable 
area. 

A promising tomorrow 
Standardization and interoperability will 

be enhanced since the 0 model, with its in· 
creased productivity and lower operating 
costs, will enab le all CH-47 users to meet 
their MLH fleet requirements with their 
present aircraft through the 1990's. 

The soundness of the Chinook's original 
requ irements and the helicopter p roduced 
in response, plus the policy of constant im· 
provement followed by the U.S. Army, in· 
ternat ional custom ers, and Boeing Vertol, 
and the dedication o f Army Aviation per· 
sonnel to mission accomplishment, make 
tomorrow very promising. * 

(i) FORWARD MAIN LUBE PUMP 

CD AUXILIARY LUBE PUMP 
CD AUXILIARY LUBE PUMP 
CD AFT MAIN LUBE PUMP 
CD COMBINER XSMN 

LUBE & SCAVENGE PUMPS _") 

~~~0~5 ~,2l.---~.-;-- -' 
Consn; ations to 

Boeing Vertol and Army! 
The CH-47D looks like a winner! 

Nichols has been with Vertol 
I:i=\l all the way. 

~NichDls 
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W.H. NICHOLS COMPANY 
48 WOERD AVENUE, WALTHAM. MA 02154 
(617) 894·0650 TELEX 92.3416 CABLE: WHNCO 



I N this issue of Army Aviation Magazine 
dedicated to the CH·47 Modernization 

Program, we have presented a wide range 
of articles by var ious members and repre­
sentatives o f the team involved. Their 
multiple contributions are reflected in t he 
efforts to modern ize OUf CH-47 fleet to the 
improved CH-47D configuration. 

But what is the bottom line? OUf ef­
forts at the present time are primarily as­
sociated with the init ial or development 
phase of modernizing to the CH-47D config­
uration. The entire team, however, is 
dedicated to one goal: fi elding the (HA70 
to support Army operati ons wherever we 
m ay be required to operate. The bottom 
line is the support o f the ground comman­
der with a more productive, reliable, sur­
vivable, and maintainable medium lift heli­
copter. 

Increased lift capability 
Operationally , the CH-47D will over ­

come the defiCiency in lift capabili ty we 
presently have in our CH-47A £, B aircraft. 
Additionally, under conditions less st rin­
gent than the Army Hot Day (4 ,000 ft, 95°) 
the increase in transmission rati ngs wi ll 
allow the full power of the T55-L-712 
eng ines to be utilized resulting in increas­
ed lift capabili ty. This will allow the ground 
commander to receive more cr itical sup­
plies in large quantities faster. A combat 
bonus! 

Reliability improvements are geared to 
insuring that when ca lled , the CH-47D will 
arrive with a higher assurance of availabil-

The bottom line! 

ity than we·ve experienced with earlier 
models. It means that the ground com­
mander will have more Chinooks for his 
support tha n he presently has with the ex­
isting fl eet , and when operations begin the 
CH-470 will have improved "staying pow­
er'· to con tinue to support the operati on to 
complet ion. 

Surv ivability improvements will insure 
that damage susta ined through enemy ac­
tion can be to lerated to a higher degree 
over previous models. Separation , redun · 
dancy, materials, and design changes all 
cont r ibute to insu re a greater capability to 
work and survive. These same features 
contribute to improved peaceti me safety at 
a further reduction in attrit ion. 

Maintainability improve m ents have 
been made for the so ldier-in·the-field. Care­
ful attent ion to previous comments o n ac­
cessibility to components, wo rk space, and 
work platform has been m ade in the design 
and fabricat ion. 

When combined wi th eyeball-to -eyeball 
discussions between Chinook mechanics 
and design engineers in the field and visi ts 
to the fa ctory by field mechanics to com­
ment on the deSign , the fi elded CH-470 
will be easier to maintain both on the flight 
line and during inspection and repair per­
iods. The so ldier is the key p layer in main­
tenance and he will be provided with a 
greatly improved aircraft. 

The bottom line is the g round command­
er and the sold ier·in-the- field . It is to them 
that the entire CH-47D Program is dedi­
cated. 

DDDDDDDDDDDDDDDDDDDDDDDDDI ~ DOD 
By COLONEL JAMES M. HESSON, 
CH·47 Modernization Project Manager, USA DARCOM 



Quest for Flight 
(Cont. from Page 12) 

engineers. it was not until he was over 60 that 
some thought they detected signs of senility: 
Chanute began gliding experiments on the 
sand dunes near Chicago. 

Much influenced by lilienthal, he had a fer­
tile imagination. He built biplane, Iriplane and 
even qUinqueplane gliders. All flew with vary­
ing degrees of success. But Chanute's greatest 
contribution to aviation was his work on stabili­
ty and control. Not keen to throw himself about 
inside his glider, he designed movable control 
surfaces. In doing so he brought the glider to 
the limit of its usefulness. At the age of 70 in 
1902 he suddenly saw the error in his ways, 
henceforth remaining firmly earthbound. By 
this time, however, he had become a firm 
friend of Orville and Wilbur Wright. 

Man-carrying "Aerodromes" 
Samuel Pierpoint Langley, the third 

distinguished secretary of the Smithsonian In ­
stitution, was an astronomer, mathematician, 
and inventor. In the 1890's he bUilt a number 
of model aeroplanes, which he called 
'aerodromes', which flew successfully. In 
December 1898 with the United States en­
gaged in a little fracas with Spain over Cuba, 
the War Department, casting its coltective mind 
to a recent local conflict, gave Langley 
$50,000 with which to construct a man­
carrying aerodrome. Not for the first time, the 
major hurdle to be overcome was the acquisi­
tion of a suitable engine. and this was not forth -

coming until the spring of 1903 when his prin­
cipal assistant, Charles Manly, built an engine 
himself. Weighing 187 Ibs, it developed 53 HP 

a remarkable achievement. 

Headlong into the river 

By early October the machine was ready for 
its first flight. Instead of running it along a rail 
Langley decided, to the later discomfiture of 
his assistant, to put Manly at the controls and 
catapult his machine off a houseboat moored 
on the Potomac River. On 8 October 1903 
Manly applied full power , the catapult was 
released, and the aerodrome plunged head­
long into the river. 

The Washington Post reported in its in­
imitable way: 'It simply slid into the water like a 
handful of morlar' . 

Manly was unhurt and the wreckage was 
salvaged. On 8 December Manly tried again. 
With the e ngine straining, he waved to indicate 
that he was ready to go. He was released; the 
rear wing structure coltapsed; and the luckless 
Manley was again unceremoniously deposUied 
Into the chilly waters of the Potomac, this time 
tail first. 

Langley's efforts were greeted with howls of 
derision from the Press . A Congressional in­
vestigation into the waste of public money was 
demanded, and Government funds were cut 
off. Langley morosely joined the long list of 
heart-broken pioneers (although with all his 
arms and legs intact) and died three years later . 
Nevertheless, nobody had pursued the subject 
of aeronautics more carefully or scientifically 
than he or left such voluminous notes. 

Nine days after Langley's second disaster, 

THE WRIGHTS' FLYER 1 
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Orville Wright made man's first powered, sus­
tained, and controlled flight in an aeroplane. 

"SUCCESS FOUR FLIGHTS THURSDAY 

MORNING ALL AGAINST TWENTY-ONE -'~"'-- """'-/"'~-Ilf:-" MILE WIND STARTED FROM LEVEL WITH -..., 
ENGINE POWER ALONE AVERAGE SPEED 
THROUGH AIR THIRTY- ONE MILES 
LONGEST 57 SECONDS INFORM PRESS 
HOME CHRISTMAS OREVELLE WRIGHT" 

This telegram to his father in Dayton, Ohio 
had another error besides the misspelling of 
O rvill e's name: the actual fl ight time was 59 
seconds. 

Enter the newspaper publishers! 
The Wrigh t brothers' interest in aviation was 

awakened in 1878 when their father gave them 
a toy helicopter. Their first business venture , 
however, was printing and the publication of a 
newspaper . They then turned to bUilding and 
repairing bicycles. 

In 1899 they read about lilientha l's exploits 
which fired their imaginations and slarted them 
off on serious work on the problems of fl ight. 
They did not succumb to the temptation, like 
many before them. to try powered flight before 
they had learned to fly. Their first tests in 1899 
and 1900 were made with kites followed by 
tethered gliders. 

In 1901 and 1902 they progressed to free 
glider fligh t. Their major problems were "those 
relating to the balancing and steering of the 
machine after it is actually in flight. " But after 
much research. and trial and error. and the 
observation of birds . they hit upon the idea of 
warping the wings by means of control cords. 
This allowed the pilot to increase the lift on one 
wing while decreasing it on the other in order to 
hold the wings level or to bank the aeroplane 
for a turn . 

The vertical fin. however. still caused the 
gilder to wallow and skid and so it was con­
verted into a movable rudder and connected to 
the wing-warping controls. Over 1.000 glides 
were made during this period. 

The "Do-It-yourselfers" 
With the problems of balance and control 

more or less solved. the next step was to build a 
new machine with an engine. They could not 
find any manufacturer willing to try and build 
an engine of 8 HP and not weighing more than 

SIR HIRAM MAXIM'S FOllY 

180 Ibs . So they, too , built their own - one of 
179 Ibs . that delivered 12 hp. By November. 
1903 the bip:llane with two pusher propellers. a 
front elevator. and rear rudder. was ready. It 
weighed about 750 Ibs. and had a wi ng span of 
40 112 feet . 

Kitty Hawk. NC. according to the U.S. 
Weather Bureau. was one of the windiest 
places in the country . The nearby Kill Devil Hill 
area contained mile upon mile of sand dunes 
and flat areas - ideal for both gliding and 
powered flight. And so in November 1903 the 
Wrig hts laboriously moved their machine 
down to Kitty Hawk. 

On 14 December Wil bur was at the controls 
for the first flight. Unhappily he over-con trolled 
the elevator at lift-off and a wing was slightly 
damaged . It was quickly repaired. On 17 
December 1903 it was Orville's turn to lie flat 
on the lower wing of the 'F lyer l ' (later renam­
ed Kitty Hawk). 
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59 seconds! 
Five men and a boy braved the bitingly cold 

wind as Orville noncha lantly took her off the 
launch track covering about 120 feet in twelve 
seconds . The next two flights were nearly twice 
as long. On the fourth flight the Flyer was air­
borne for 59 seconds. covering 852 feet but. 
because of the head wind. a distance 
eqUivalent to half a mile . 

This flight lime was not to be exceeded. ex­
cept by the Wrig hts, for nearly four years. 
While waiting for the fifth flight a gust of wind 
overturned the machine. severely damaging it. 
It never flew again and now hangs proudly in 
the National Air and Space Museum . The con­
quest had at last been achieved! 
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Majors PUSHIlRE, JAMES L EHlERS, ROBEil 

7635 p.!ltrIOll Drin 97G8 (Mlllonwtil!h 8114 4541 WiI •• Ctlr! USAG lAfGU (W]14AU) 
lI.rrilhllg. PA 11111 hid ... VA 210]2 hiltS. GA 10109 APO Sill Frilllchu 96212 

BROWN. G(OIlti( , . HENDRICkSON. DONALD £. ALlEHGND, PIERRE puwm, GEGIIGE f. HIIGH, HOWARD II., III 
1921 S~mmerill Cirde JUlml~lh.i, BOI 52 10 Johnlon Siud 119 B!;nanla lrilil 611 Giblon Orile 
Fori EUllh, VA 23604 !PO San francilco 96146 Fori Rucker. AL 16362 Cb,enne. WY 82001 forI Benning, GA 11905 

DARRAH, JAMES 1., JR. HURICK, WRIIS J.. JR. ANIOI. R081RI I. REVElS. lACK W. EIIGl11H, VINCENJ, M.S. 
I! Gregg W., )14 (miry C. C, 50hl CAB. hI AD 3801 C.ril Drift 1m Rob~ ROid 
fwl Ruder, AL 36362 Stlolield hrr.cll, III 96151 APO NY 09140 (oIU.~III. GA m O( Oak 6!-OI'e, KY 42261 

DEGlNHff, DElANO l lAWSON. EDWARD K~ III BENSOH. RAYMOND R. RONEY, GEOIIGE II., IR. GHII1ION. WILLIAM l 
16 Worcheller, (kt . ehtmehil 15085 Cbarltf Oak. O.k Hilb IISIH.G I\HB, 24tb 1rl11Ii,(ArIJ) l00U Weratr P,..k 
Honolulu. HI 96818 SalimI!, CA 919n1 APO San francilCo 96356 forI SI~.arl. GA 1130 forI hmpbell. KY 411n 

DREHER, HENn r. lEI, GOR DON K., IR. BOWEN. HUOLD L RUSSEll, ALEXANDER R. HOGAN, liMfS P. 
34·B 11 1. SImi, NCAD ODCSCONPI. Hq fORSCON Hq, 191b Support Command 901 Mill (oull esc, 4169 Armor 
Nt! (~berliH, PA 17010 Fod HcPh flOl, GA lOBO APO Stl FriincilCo 96212 Su.onab, GA 1U06 APO NY 09185 

LfAOI, IIICIl J. NADIGAN, JOHN f. CAVANAUGH. E. W .. lR. SI. pm •. MORHAN HOllON, PAUt G. 
19 Birt~ HiH DIIi" 4100 Goodfellow lid. m Rtf Re,lOIdl DSAHllPERCINEUR·OPD 5810·8 lillII,_II 
ForI Ric~ildlOft. AK 99505 it. L"iI, NO 61120 H~lker Hri9hl!, IX 16541 APO NY 09081 ForI Xnol. KY 401ll 

HOW lOG!. AUGUSTINE l. HARliN, ROBERI W. COLE. GENE W. WESS, RI(HARO G. HOWl!, WILLIAM G. 
1115 O.,er [ircle 601 hltlina C Co, 3d Aln Bn (Com bat) 'yn Itelrllhtr Ing Count 1116 Shint lane 
ForI fUltil, VA 2J6n4 Verr.lllioo, SO 51069 APO NY 09101 forI Ruthr, At 16361 Htrker Heighl!, IX 16541 

PETERSEN, DONALD F. MdEMORE, MHVIN J. [REWS, GERALD l WOlKm, ANTHONY l. HUGHES, URn 
4612 Pilnts. lIud 1107 Rim lidge Drift 8 Co, SOld COII.at All B.I USA 1119 Botrd. 101 4016 Hq m Sitotl 8R 
Aktdfefl "9 Gel. MD 11010 Aug"liI, GA 10906 APO NY 09165 lort hili!, VA m04 APO NY 09164 

OUIDENS, BERmD B. MOORE, PflER W. HIIO, ItICHARD s. 
Captains 

HUMMIl. TERRANCE 
Itle 3, Bor HO-B )510 Pare (h~lm 124th Hd int Bn. Id Ad DIn 451·0, D,ea A,enue 
Phni, (ii" AL 16861 Tlorlllant. MO 61Dn ForI Hood, IX 16546 lort Rich"dIGn, AK 99505 

SIOUIAMIRE, OAVID F. SCHNHHAN. DOUGLAS FRlIlCH, JOHN R. ALDEN, JOHN B. HURl. [HARlES S. 
109 Sindueek Road 11401 l A. wf\1 Cifde 101 ]50, RFO 1 50hl Ht Alo II 801 1114 C Bhy, 1·(0 FA 
Ellerprhe, Al16BO Dtour, CO 80014 flllloM. If 01911 ,PO MY 09116 APll NY 09165 

YOUNG, RAYMOND H. SCOIT, IlARRY A .. Ji. IlENDfll WIlliAN J. BALl IERRANCE E. LEANY. PAVID A. 
11 Holly C/fIt 1915 Old luuon tOld 4601 Well VOIlel Ltnt 141] A. r,Aer Itoad 135].8 Wlllltr Pilk 
It. Dil, NJ 08640 Hendtrloo, TN ]8]40 Glendtle, AZ 85301 Fori Sill, O~ 1150] ForI (u,"pbeli, n 41111 

Lt. Colonels 
SNIIH, JGHII E. KAUffMAN, LEWIS E. BOOZE, DAVID R. IlVAU OAlS, AlfRED F" lR. 

OoC·Denmark 9110 Btlchll Lane 4941 Sinliago WiI, 294 liny TOlIn Road 
APO NY 09110 ipril'lglitld, VA nm (oIOI.do ipriltl. CO 80911 O.k IiIm, KY mu 

AIIIIOSS, RICHARD C. !HOMPSOII, DAVID E. lARSON. RICHARD G. mWING!ON. DARIlELll LOWMAN, RAYMOND P~ II 
145-4 Allowe D JCs. n , Penlagon 90(6 hdlOlleh Drill 101 S. Ouida Slrlll P.O. 801 1100. 
GIInlti AFS, Al ]6115 WIs)ingloa. DC 10101 B(!I"ke, VA 11015 EnltftNill, UMBO fori Itwh, WA 91413 

BAlINI, IOSEPH N. IREVINO, IRANCISCO JR. LESlER. RODNEY D. UOWN, GEORG( P. MAOOI N, GARY r. 
9·0 Georgil (ourl 1H Groll Park 5826 Doblon Drlle 5309 lrailo~kl ntive 5318 S~ldo" Laie 
Matmn. HJ 01141 fori Dil, NJ 08640 Fayellnille, lie mOl Florillant. 1010 6]OB San Anlonlo, IX 18244 

(ALLENMIt, williAM f. TURNER, (DWIN H. HcUBE, WilLIAM I. UROlKERS, MI[HAEl •. HAYfIELD . .RICHARD A. 
809 Cli/hide Dlin 1 StOltljil1 Orin 10111 haol Bo ('VII() HHe. ht Int Oi, fwd 3SJ.H 950-( 
Hilktr Heioht!. IX 16541 Hounl HDlI" NI D8!t60 APO NY 09018 APO IIY 09111 bl"il,.. III uon 
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Captains CW4'S cwn Enlisted Retired 
NcKUGAH, IHOHA~ 1. It BAiNfn, DON (. (KAPUI. RAYMOND L VflMON, (£(11 w~ !SCi WATSON. RONALD J~ lJC 

1o,151a lUll m Coil. led Inf oi, 2nd ' "Id Ca, Iqilltnl W J Miklltll Simi 1560 POWdCfHult fOld 
ft Bul. Harril" IN 46119 APO Sin F!IDCbn 96151 APO NY 09093 Madi! ... WI 51104 Jib .. iC mOl 

HeNlfY!, GARRY P. CAlES, JURY L FARMER, CHUtH D. ARNOlD, lEGIHAID p~ SFe WILSON, WAlTER, c~ It, 1IC 
SHU Hontiluwt loop 1951l A,iaiiOlI (0 ifn Trp Bde. 61d Stu Ct 110thbn Co (A1Il 1m H. fhoni. Anwe 
FOI l Blill, IX 19906 APO NY 1)9028 FOft Rucker, AL 36362 FOI l Ri{~i1rdlo!l, AK 99505 Ju klouille, Fl 12211 

M[LO, MICHAEL J. DONlEY, KENNETH G, GRHHE, LOIWYNN MUlliNS, (HARIES, IFe 
Civilians cio C. (tell. 1160 Skillman Roule 1, BOll i B Co. 8th .Afn 8n 8th In! Di, 4Blh Ay" (0 

Dallal, IX 1m1 5alm, AL 36814 APO NY 09185 APO NYi)9061 
NISH IDA, DEHNIS HEllOH, DAVID E. HA NSE N, RANDAll t BURGESS, FREDDIE. SSG BERNIER, SIIRAH A. 

95·009 Kahou 1U 11 12.10 New Drenn,n Plrk I m~,illeDri,e 40BS·191h Ilret! P.O. B~I 80()9 
Hilil.nllo.1I, HI 96189 fOil Clmpbell, XV mn Plmnli •. CA 916111 Fori Wl inwrigkl. AK 99103 COIpur Chrir li, IX 18411 

NOWliN, (lIARLES f. Hill JE1S( H. HAUSHAN, JAHES II .. JR. CARUSI£. JOHN R.. IIG BOYl WIILIAH 1. Collinr 
USA Agt..:, lor Alillion )04 (~.d.w 1111 alike Drne 1191h Aln Co(AI!IIIIfO CoIIIIII·1200 II AII'III Rd 
S.ltlt AHn: IGAR·PO rllt!pfirt, Al 363]4 Owl:, AI 36160 forl lrln. He 283117 D.Ir.1, Tl 15107 
fori hekel. Al 16362 HIIHlClAW, lOBBY l JINKINS. LARRY W. JONES, LARRY D~ W6 BROWN, ARIIIUR W. 

PUlIIAH, JAMU M. 100Ie 2, tol 41 1114 Rohdr. Siltel BOI 15 MtmWy lane 9110 Dol, 
146116 Irenhftod hne Clilk, MO 6SW Willi'.lbUlg, VA BlIS MI. Olin, At 3S111 luu ... I, IX 11101 
I •• p., IL B61H1 KOMICN. lElAND C. KfEGAK, JOHN J. UmNGI£, JOHN M., (·5 BUFtON, IA(I[ Y. 

RYAN, IHOHAS M. 6101 Maril,n Drile 551h loIn Co. BOI 220 USARASI, Glniew Nar II. L. 111 III Shoreline Orin 
Hq, 1d 8n, hi Ad. Almndria, VA 21110 APO San flancilco 96]01 Glenlie., IL 60016 Mal.koll, IX 15148 
APO NY 09185 HclAUGHU N, RICHARD l. LEWA NDOWSKI, S. 10llN, II I Retired 

D'ANN UNZIO, AlURI 
SEIBERT. GARY D, elo flight Del P.O, BOI 148 I t. Villil. (Ircie, N.E. 

R.R. I FOIl Lee, VA mal N. Iro" NV 11181 Albuquerque, NM 811 12 
NI" Harmony, IN 41631 RIPPEUA, IRAHm J. LUKENS, RICHARD C. CORLEY, WILLIAM I., COl DRAIN£, M!tfORD R, 

~VERAHC£. PAUL H. JS2d loin Co 2101 Swede Streel 4191 Willilllnb~lg Blyd. 5511 BlJlud Annue 
IS CO" t'M Albr~ loIS, Cl Nonillo.n, PA IUOI Adi!\9lo .. VA mOl ikDlfr, to 80m 
Mtrlhpor~ NY 11168 "N~fTII, WARREH D, PARDllN, DONALD I . GULINGHAH, RICHAIID I~ 1IC ENGUSH, JAMIS 

SHERRILL SllPHEH 0, sm Det HIl( SOld en CO I, 8t1r CAB, 8th lnl 919 De1,r,do Dri,t. ApI 121 P.O. 801 1951-4 
I Ilry, 3d In, 3S11r h APO NY 1)9165 APO NY 1)9 115 (~ltII. IX 16039 J!lille, (A 921 13 
APO NY 09041 cwrs RADfORD, WILUAM 6, ~lIM. WlllIAH IR .. 1IC FoREMAII. fRANUS, HI 

Y'EELMAN, JAMES f. 15 Itonard ilfin 8Hl l9ll1 {ull,1 ilfin 840 WoodI.n 
105 8f!nl .. ood Plue (I.rknille, IN 37040 ledlord, IX 16011 Chambtnbara. PA 172111 
r~lerprile, At ]6])0 BARION, IAHES D., II RAMm, WilLI AM H. LANC£, DAlE E., CW4 NARRI~DH. ROHNIE 

~IAHL. WIIUAM T. BOI 1111, D (0, 50ht CAB S315 Helm Orin III. 2. 801 63 P,O, BOI 688 
404 Helborne Drift APO NY 09326 narlellon, SC Z9405 Golitd, IX 11963 Cllfkllille, IN J104D 
Ente/prile, At 16m BR EWE R, WIl8UR l. RAtlIFF, lARRY l. LOUDERHIlK, JA HES R .• LTC HATC HlR, JAMIS F. 

IAnOR. WARRIN B. 16 Delafield Baumholder AA F flight Salel, Inn. Inri AP sm 8er.n Sheel 
1306 Monlelle, SlId., ISS Fl. leonard Wood, HD 65m APO NY 090]4 SI. louir, 140 63134 !off.nCt, CA 90503 
[ultl!, IX 160]9 flNOEl. ADOLPH J. IH(AFFEa, CLAIR J. LUKERI. IDWARD P., IR., COL JACOBS, DR. OllNAlD I. 

!lHfR O, DfHElRIO I. Route 4, 8~1 121 Air Iroop, 111C1 AU 2IB Dougl.1 Drile Boeing Bl 11OmO·01 
'SOl Sao .. ROid Ollr~, AI ]6MO APO NY 09093 C.dirle, PA 11013 SUllie. WA 98124 
Ifll Sill. OK 1150] GARDNER, lfNN£lH A, SMIIH, WILUAM L MAYHEW, JOKN W~ Co( lACY, ~ICHARD W. 

IIIU, WIIl IAH l III. 1, kl 314-8 1162 Y~I.ge liften Drnt 10Sl! I1I1r Slrtel H,W. i-H11 10 I",it hne 
BIn M,m PI.n F."lln iU" NC 18301 CI.irloa, PA lSOIS W.~in91Oi1. DC 10036 8eacon f. llt, (I 11640] 
ffllSiIl()K11S0] IiIESNER, ROBERT 14, R JOHN, lAMES F. M(KIOWI!, WIItIAM l~ CO( LAVOlllAWRINCE f. 
YmIR~DA\(, HICHAEl J. C h, 3d AIJ In leM b.G (0 C. SOhl CU, Bel 639 6I1S lint Drile 115S WiId .. ood Rei, liE 

flo fOltll, 11 Drlnn,br~k Rd APO HY Dml APO NY 09140 lorlon, VA Z1019 AII.nl" IiA ]0306 
Monl,.I., HJ 01645 HORVATH, JOHN C. mtYIEWI~1, IHOMU P. McWHORTER, JAHE~ H .. LIC IEWAHDOWSKI. H, MRS, 

W61~(R, PAUl c.. IR. 62d Alialioo Co 45th lra ~1 Co IAVIMj B028 Hlebelh Drive, S.E. P.O. BOI 148 
901 E. North Slreel APO NY 090]9 APD San fr.ncirco 96111 Hunlnille, 61 35803 H. !ro" IIV 12182 
BlntM, AR 7101S lEOII, mPHIN M. VE NTREllA, GERRY F. HOH!GOMlRV, H.! .. 1IC lI NSCOII, IHoMAS 

WAIRUI, NIAl R. lOa Vitfori. 901 Cullin n , Api 4116 Molotli Yill,I31,Oiamondkead P.O. Bol WO 
1114·' Boh PerMl1 Road rftlerprilt, Al 16160 Downerl Grall, II 60515 BI, ~! louir MS 39520 HunllYille, AlmOl 
Fort Sill D~ mD3 NAPIER, EDWARD WH£EIEt, MICHAEl f. PURION. WilLARD D .• LTG 10W(RY, lOY J. 

WIBI, GEORGE S. 1226-' WlrNr P.rl ZII4 U. jill Skeet 12 f, rillon RlI<1 d 346 1/2 Welt Cenlel II. 
BOI 1681. HIIC. 11M ArllOi ForI Ctllpbell. IV 41223 Edllltld, OK 111134 Wllne, PA 19081 fodorll, ON 44830 
APO NY 09011 DOOM, EMORY t 

WO'S 
PRICE, FtAN~ H, CW4 lOWMAN. JOSEPH I. 

WOlFE, JAHIS I. 10518 Sllglr BD" Ro.d P,O. BOI 418 P.O. 801 (5106 
1102 Bill" Drin Smnnah, IiA 11406 Ptrkenbur., WY 16101 Tinkel MI, O~ nus 
1' lelll1i11!, Nt 1830] PROCTOR, mYEN Y. LAVERDIERE, DAYID RAY, JACK D., lIC MASON. AlIEN 

First lieutenants 101 W. C" din.1 St, Apr B Rt 5, BOI 234, 1loll0001i11, lOll Hddberrl D Co, Sl~ ABC 
Harker Heiohll, IX 16541 Clar~nillt, IN ]1040 Derbl, U 61031 APD NY 09185 

~IK(S, JAMES H. SKElTON, HAROLD R. Enlisted 
SHAFfER, GEORGE E.. WOI MAnR,HITCHEll 

P.O. BOI 85 40 80,ct laftl ~enl Iiale, 801 3428 1119 Darlene Altn ~e 
Manillillr, He 21560 Fori RUlbr, Al ]6161 Kenl, OH 44243 W.nIlIllU., NI 111112 

STiRN, M.P. WILLI, EARL R. laMPKINS, IOHHY Y .. M5G SWAM, JOHN G., JR.. HAJ MERGII. RO NALD R. 
300 Cenl~f' Hilh . Api 416 906 Shellie Drilt IS Old Depol Roild 651S N.W. hi Sireel 1191 Kennebec ~Oid 
Rock, Hill. CI 06061 Clarkllille, IN 31040 New CUll berland, PA IJII70 Marg.le, H 3]1163 Chel1erlleld, 140 63011 
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THE AAAA IN ~CTlON - MARCH· JUNE, 1978 
o O NAR. 3D - [Oi PUS CHR till CHAPUR. Pralmiontl lun(~lDn Intelina rUb COL 
Jack t. halon, Project HlnlgtJ·J.imlf1 SmlltbilJt, (~uipmenl, guell ipub,. Iidel 
Clwb. Htmben and Q~llI. 
o D APt. 1 - TAR HIIL CHAPTER. Aller dinner profmionlhociilaeeling willi COL 
lobo I. Slilnt;t, Jr~ C~el, A,la1io. Dl'l1iOl, UNG, gueil ipeuer. Grttnlho,o, Ne II .. 
tiouI Guilld A1l1or,. H, .. ben lid gGtlll. 
o D APt. S - WASHINGT!JN. D.c. CIlAPIER. Joiat ImpliGt iIId I'toimiollli Lua~ 
ttl Mulitg willi 'lIS. "A .• 114 AWA. Gmt. 1. Tobill. Prelidut, fliflllk, Ailolll 
Dililloa, guell Ipllbr. N.I1NII biilll08 (lIb. He.berl iIId 9utili. 
001.'1 11 - PmlA ,"APlll PrOftlliollll dianH lIIerliaa willi IIG J'lIti C. 
Smith, [6, UUAYN( & It. ttl.", guell Jpuke!. E1HliOli 01 '1,,'19 Oilpl. , Dfficen. 
Te~r .. Dmctrl (l1li. N •• ben ttd IU.II1. 
o D Art 11 - MAINZ ellApllI. Llle .11.11100II PloleuiOllal . eeling wi~ lell 
lIe"c.,!" !ulroa Irpftltlllilim prolidint AK-IS I~ale blieflng. flAlbe. NCO Club. 
00"1.10 - AIR ASSAULT (HAPltR. ' rortJIlon .. lt!!ch~ . eefing will MG 10M 
N. Bllndenburg, CG, 101rl Abn Dil (AmI). gUIiI /pnhr, Ind lOll jllllior tflii/ted a,l. 
lion IOldien tnd Junior NCO'III Cbapltl llIIlcheon gUtltl. Top SI I Club. 
OO API. 20 -lIMDBERGH CHAPnl. PfOrell~al lundleon lIee lillg with COL Jack 
I. Kulon, Projecl Man.gtl.Alrm!t s.r"iu bilit, Equipmenl, guell Ipeaktr. Engimri 
Club, SI. Loull. Members ud QUell!. 
OO APR. 21 - DAVID f. COH OON CHAPll t. Profellional luntheon muling with 
COL George W. Sh.IIC101l, TRADOC SYlleml Manager lor the ASH. guelt lpeaker. ft. 
EUIIiI OJllwi Club. Hemben Ind guel l!. 
OO APR. 21 - 'I~ ES PEAK CHAP!IR. P,oferlionalluncheon meeting with COl 
[Iarenc. I. Palnode. Projec l Officer lor Ad'4nced Opllcl, guell rpnker. ft. Carlon 
Olilcen' Club. Hemberl Ind guub. 
OO API. 21 - fl. BRAGG CHAP!! R. Prolellionll ~etling and "Alialion Oinn,,· 
D.nce" with BG Joreph l. Killner, AOC, 10hl Abn Oil (AASlI), gU.11 Ip.ake,. fl 
Brlgg omtef~ Club. H./lbm Ind guerll. 
o D APR. It - IHINE VAll EY CHAP!!R. ProltiliOlll1 luocheon Imling wilh IIG 
liliel C. Saitl CG, USAAVNC & Ft. Rucbr, gutil lpeaklf. Bergb,.u Brewtr,·leilieL 
Mell.'/I Ind gUIII!. 
OO APR. 15. MONIIOUIH CHAPUR. Proftilioftlllunc1eon .ee~09 wilb COL bggll 
H. Cilnciolo, Proled lIadager-SOIAS, guell Ipnktr. Ft. l4onmoulh Omctri Club. 
~lIblfl, U; NOlI-. embtfl. SS. 
OD APR. 26 - CONNECIICUI CHAPUl Proleilloilill diaaer IIttling with COL 
Richld L K .. ,oe, 'rojed H,dloer·llick Hilt. '~tll Ipuklf. COMedic" UNG 
J.raory Olliun' (I", Hilllord, COIl. Me.bell .nd g~tlll. 
OO IiAY , - SOUIHlRN UIIfORNIA CHAPUR. Proltlliollil diMer a eding wi~ 
IIG loltp/l N. 1l9gen. Jr. COII.ladtf, IUDOC Combined .1.1111 Tell Acli,ity, gUllI 
IHKtr. PlCillc. Holel hluf City. 
OO MAY lD- l1 - 197& AUA PlODUCT ~UPPORT SY IIPO~IUH· ~pOlllored by Ihe 
lindbergh Chapllf wi' lOleph P. Crib.tnr. ~ped.1 AliI lor billiN logillitl, DOC· 
SlOG, Modlillor, In4 HG IIc1lrd H. BOlll pJOI, CG, USA ISmOM, DinMf GU'II 
Sptakel. Red Carpel Inn, SI. Lotll. lIemblli Ind regillrlnll. 
DO HAY 16 - COASTAL EHPIRE [ HAPUR. hie Illernood ulodar' and brieffng on 
"Smnnah 1978" pl, nl lor Flrll Region- AAU ConllnliOl. Hun!lr AAr alUcen' (IDb. 
DO HAY n - BOliN AREA [HAPIER. Pro!tliionll dinner meeling witb DOD 
reprmdtllilt al gv.11 Ipeaker. Anericln Embmy Club, Bad Godllberg. 
OD II AY 11 - DAVID £. COII OO N CHAPUR. hie a!lernoon inlorm!1 glth"ing wilh 
Iru bell Ind nibblllJ. 11. EUlfil o.Club. Mem btll only. 
DD HAY !9 - FRA NCONIA·HARNE CHAPUR. Proltlliooallvncheon muling with 
COL Amedee Allel, Cdr, French AIII11 A,iltion, French Form·Germany, llUelllpeaker. 
Klllingen o.Club. . 

Civilians Civilians Civilians 

~5? 
- ~CRAFT 

PRODUCTS 

RUSCOMB 
TOOL & MACHINE COMPANY, 
aerospace ma nufacturer of tools, 
jigs, fixtures, and special machines, 
and missile a nd aircraft parts, is 
proud to be a supplier of landing 
gea r, structural, and transmission 
parts for the U.S. Army·Boeing Ver· 
tol CH-47 Modernization Program. 

RUSCOMB TOOL & MACHINE CO. 
600 W. RUSCOMB STREET 

PHlLADElPlPHIA, PA. 19120 
Tel. (215) 455-1301 

oOHU 19 - GlAND CANYON CHAPlll Cbpllr 1t-.diuliOft ImliJg ilDd elf(' 
lioL Hlpp, Hour· 1.le .lter-. Ft. HvWrDC' hkllid. Ollictri Clab. 
OO IiU 20 - Al OHA CHAPTEI. 8i,IIIdlY hUud ar.pltl hilldl NiPt. Pmlnl. 
11011 It "blil l~ ifld b lillion Soldier ol llle Yur" Idd ~DltllandiDg billion UD~.~ 
SchUel. OIliCIn' CIa. MHlben .ad liltlll. 
o O IiAY 2.5-21 - FIRS! IEGION- UAA CONVENTlOII willi Caililil Empire Chpltf 
1\ ~HoII Ck,pltf.H PIQltII~Qllellioru; Fkrt Region--AAU hlldllo "A,i.IOI' IDd 
A,i.1ioI Sotditf .t Ynl' .nd "Oulll'Dding A,ialion U~ir (Adin Ar .. , & Remit 
ComPGII'DI~. DmlD Hillon Holll, »nMI~ Ga. Me l berl, wlnl, iI!Id ftgillrilll!. 
o O lUNE 1- CORPUS CHRI~II CHA PIE R. "ol.lIlonal dinner 1I"ling wi!~ Pbilip C. 
N~rwine, IIP·Golfln,.enl HI!keting, Bell Helicopler Tellron. 9UeJllpeaker. Awlldl & 
OllicII Inllll1llionl. o.Club hllroom. Hembm .nd guell,. 
o O IUME 10 - ARH Y AVIAIl OM C£ NIIR CHAP!! R. Birlhda, 8rundl wilh Iret chI!­
pagne Ind birlhd" clke. UG HillY W.O. Kinnard. Ret, guell Ipelker. MOll-members 
lignillQ up al lhe door brunch lree. 
00 0([ 1],15. 1918 AAAA NATIONAL COIIVlNIlON. 'rolellional lellionl; AAAA 
Glneral Hernbenhlp Heeling · Ueclionl: Annual HDnol! hnqul l. Slouffe(l Nalional 
Cenler Holel. Arlinglon, VI. 

Civilians PHOTO CREDITS 
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RETIRING/SEPARATING 
FROM THE MILITARY? 

WHERE WILL YOU BE 
THIS TIME NEXT YEAR? 

The time you've spent serving your country can payoff for you! Bell 
Helicopter has many exciting and challenging opportunities 
available for ex-service personnel. Your training, 
knowledge , and self-confidence are the elements 
for a great opportunity. Except ional opportuni­
ties for overseas placement provide you 
with a highly competitive civifian income and 
a generous benefits program, plus relocation 
expenses for you and you r family. 

Bell Helicopter International is operating a 
flight and technical training facility as well as 
extensive logistics and aircraft maintenance 
facilities for the Imperial Iranian Army. BHI 
would l ike you to evaluate the advantages of 
continuing your overseas experience in the 
country of Iran. 

If you'd like to find out more information 
about the many positions avai lab le, send 
resume in confidence to: 

Bell Helicopter International 
1901 Centrat Drive. Bedford . TX 76021 
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LIGHTS! ACTION! CAMERA! 

THESE are the bywords used in the of­
fices o f the ARNG Av iat ion Division's 

Multi-Media Group located at Fort Rucker. 
The Media Group is o rganized to support 
the ind ividual aviator pro fi ciency train ing 
program throughout the Army National 
Guard by developing audiovisual packages 
composed of all availab le Multi-Media 
material in the DOD st ructure. 

In addition, the Group supplements the 
program by producing audiovisual 
material fo r ARNG peculiar requirements 
which cannot be satisfied by other sources . 

Thi s mission is possible due to the 
Group's media-oriented staff and in-house 
television, slide , and aud io recording pro­
duction capabi lity. The acquired Of 

developed material is distributed to ARNG 
Learning Centers established at each 
AASF, AAF A, and TARS. During CY 77, 
over 4 ,000 individual lessons cover ing 
every aspect of avia tion tra in ing were fur­
nished to those Learn ing Centers_ 

Learning Center Network 
During 1973, 80 standardized "Mini ­

Lea rning Centers" were physically incor ­
porated into the ARNG aviation facility 
st ructure. These small learning centers 
have been provided the necessary audio­
visual equipment and gu idance to operate, 
wi th each learning cen ter havi ng a com­
plete sound slide and closed circuit tele­
vision capabi lity. All adopted audiovisual 
equipment meets the DA audiovisual stan­
dard. 

ON GUARD! 
By COLONEL 

JOHN J. STANKO, JR. 
C HIEF, AVIATION DIVISION, 

ARMY NATIONAL GUARD 
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By providing individuals an area design­
ed for study incorporating cons iderations 
as to size, shape, and content s of the area, 
an environment that promotes learning 
has been created. Users are able to order 
individual media programs to suit training 
requirements via a reprogrammi ng red is­
tribution system managed by the Multi­
Media Group at Ft. Rucker. 

Lesson Changeout Program 
To support the Learn ing Center network 

lessons pertaining to Aviation and Safety 
are st ocked at the Ft. Rucker based Media 
Group. Lesson material is updated continuo 
ally to provide the ARNG crewmember 
with the latest in training doctrine and 
technique. The lesson material is made 
available to the aviat ion facilities in one of 
three formats; audio tape, sound slide, o r 
t elevision cassette. The lessons are design­
ed to be used as an adj unct to loca l area 
A RNG faci li ty tra ining, or the NGB moni­
tored Additiona l Flight Training Program. 

Through the use of provided indexes fa · 
ci li ties are able to request support to meet 
ARNG peculiar requirements. Lesson re­
quest process time has been averag ing fi ve 
work days. Constant liaison is maintained 
with the aviat ion facilities to insure that the 
material used is timely and effective. 

Responsive AV Support 
The Group has produced several audio­

visual packages in support of current AR­
NG training programs. Working with the 
Deputy for Training Developments at Ft. 
Rucker, a videotape was produced for A R­
NG commanders provid ing an overv iew on 
the use o f Aircrew Training Manuals. In­
cidently, the videotape was provided to the 
ARNG aviation commanders four days 
after the draft TC 1-134 was published. 

React ing to a shortage of training ma­
terial covering the M-S, M·21 and M-22 
weapon system s, a program has been 
developed that covered the system s in an 
exportable television videotape format. 



U·8 training in the ARNG has been en· 
hanced by the development of a 35mm 
slide and audio tape program that covers 
all major systems. The program is being 
made availab le to states with U·8 assets. 

One on·going errort has been the Nap· 
of·the·Earth audiovisual ground school. 
The co lor te lev ision package, consisting 
of ten individual parts, covers all aspects 
of NOE flight. The ground school is being 
distributed by the Media Group. 

The timing, subject matter, and reo 
sponsiveness of the programs developed 
by the Media Group become extremely 
important when viewed with the fact that 
aviation units and facilities are now shar· 
ing more of the training load. 

Safety Receives Emphasis 
Having succeeded in organizing a close 

knit Learning Center network, the Group 
has taken a new and interesting direction, 
that of audiovisual innovator. Working in 
conceit with USAAAVS and the Direc· 
torate of Evaluation and Standardization 
at Ft. Rucker, the Group has fie lded an 
audiovisual safety tips program. 

The program consists of short safety 
messages, ten minutes or less that are 
recorded on videotape and provided to 
the flight facilities. To date five tapes en­
titled Engine Compressor Stalls, E ngine 
Failure at Low Al t i t ude, Eng ine Failure 
Dur ing Flight With A l t itude, Under-

I speeding N2 Governor, and Overs peed 
ing N2 Governor have been sent to ARNG 
aviation facilit ies. The content points out 
the emergency procedures that must be 

The Los Alamitos, 
Calif., AASF Learn­
ing Center , one of 
the 80 standardized 
Learning Centers in­
corporated into the 
ARNG facility struc-

ture since 197 3. 
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The ARNG aviation flight faci lities have been prov­
ided the required TDA audiovisual equipment. 

taken in each case while stressing the 
dangers of instrument mis interpretation. 

A spin-off safety program consists of 
short preflight highlights designed by the 
Group to keep the pi lot informed on prop­
er inspection procedures. Thus far, indi­
vidual components of the UH·l helicop­
ter, such as the short shaft and tail rotor, 
have been examined. The intent of the 
total program is that these short 
presentations will be incorporated into 
the pi lot's brief ing before flight. 

An Eye to the Future 
An abundance of guidance, informa­

tion, and lesson material has been re­
leased since the implementation o f the 
Multi·Media Program. The overall objec­
tive of the Multi·Media Group will be to 
provide the latest innovations in the in­
structional proceess coupled with quality 
instructional material to meet ARNG 
peculiar training needs. 

The dual requirement of premobiliza · 
tion readiness and individual aviator pro­
ficency offers a challenge that Multi· 
Media wi lli ng ly accepts. 



JOIN THE PROFESSIONALS! 
Support AAAA - Army Aviation's Only Professional Association. 

~ ~ 
(. . ~ ARMY AVIATION ASSOCIATION ~ . ~) ~. B~ ':- .' ID I C,,, 'woo' R"'. W''',O'', COM. 0 6880 ~ l 

- .roc.,..'" SOCIII .. ,\' ~ 

I wish 10 join the Army Alliation Ass'n of America [AAAAJ. My past or current duties affiliaie 
me with U.S. Army Aviation and I wish to further the alms and the purposes of AAAA. I un-
derstand that the annual membership Includes a subscription to the AAAA-endorsed maga-
zine, ARMY AVIATION, and that my membership starts on the,subsequent 1 sl of the month. 

Note: A home address is suggested, it one's mlHtary or firm address exceeds 25 characters . 
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list your AAAA Professional Qualification 
AAAA ANNUAL DUES 

Government Non-Government· 
[ I USA Active Duty f I Manufacturing- New & Renewal Dues for other than below : 

[ I DA Civilian- [ I Small Business " [ J1 Yr, S12,{ )2 Yr, $23·1 J 3 Yr, $33.50 

[ I Army Nal'l Guard" [ I Retailing " New & Renewal Dues tor Enlisted ; GS,6 & 
[ I Army Reserve " [ I Consultant" below; and Wage Board 12 OACs & below: 
[ I Army Retired" [ I Profess lona'- [ I 1 Yr, 58· ( 1 2Yr,515· ( ) 3Yr, $22 
[ I Olher Services [ I Other" This is the only application form accepted 
"Nal'l Office will request a~d'i Information. by the AAAA. It may be reproduced locally .. 

GET FIVE! BECOME AN ACE! 
Enroll five new members and receive AAAA's 'Aces Club' Certificate 

Let us send you an attrac­
tive, two-color Certificate -
hand lettered with your 
name - when you become 
an "AAAA Ace", Suitable 
for framing, the document 
verifies that you are a "full­
fledged ACE. having 
"bagged" your quota of five. 
A pair of three-dimensional 
plastic feet atop the bonfire 
lend authenticity to the 
document. Join the ACES! 




