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Payload: 12 tons.

You’'re looking at the heaviest-
lift helicopter available.

It's Boeing's new Chinook CH-47C.
The only helicopter available

that offers an internal or external
maximum payload of 24,000 pounds.

The CH-47C has an expanded
flight radius of 195 miles,
a maximum speed of 188 mph.

Whatever your requirement—
military transport, air-sea rescue,
cargo movement or speedy
assistance in civil disaster—
Boeing has the most productive
helicopter you can get. Anywhere.

BOEING HELTCOPTERS
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Tms month 1 would like to take a few
moments of your time for some random
thoughts that have received attenrion ar De-
nt of the Army.

First, the AAAA Convention was an un-
qualified success and the highlight of the
convention was the heart of the Chief of
Sraff's remarks (which you will read in deail
in the next issue) that Army Aviation has
been “voted in™ as a full member of the
combined arms team by the people who de-
pend on its capabilities on a day-by-day basis,
Ehis has been oed by the present come
mander o i ) 1
Abrams. No finer tribute can be ma
need and the professionalism of Army Avia-
tion, than our most senior commanders giv-
ing this recognition,

Second, the very presence of the Secretary

of the Army, the Chief of Staff, and a host -
of distinguished guests reinforces whar TS

mentioned in this column a few months agl
—no one really considers this Agso®
be a side-element or special cageg
Army.,

Mot a side element

You will hear more and mg
“three-dimensional Army®.
ible fact of our military exp® '.I
ground commander will be sas
soniglegree of airgability. He
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greatly on the air defense environment and
the sophistication of the enemy weapons sys-
tem. This has been rr.cugniz.ed since the ear-
liest tests of the Howse Board and the 11th
Air Assault Division. The Army has not put
on blinders when it calls itself a “three-di-
mensional Ariny.” With all the tools of war
you adapt to the threat that faces you.

Have you ever tried to picture what the
presence of an airmobile force means to the
enemy commander? Consider his problems,
One of the most difficult aspects of coping
i an_ airmobile force, he enemy's
: “the elutter and confusion

haes and confusion

gafing such a force, it is difficulr, and
sctlimes impossible, to distinguish berween
a demonstration, a raid, or a major
ven the main artacking force of the
gk _foroeis able to practice deception
T :saniumuhh}'up-
G one Janding site and, at
iinute, \ g to the actual landing
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Another major problem of a potential ag-
gressor to an airmobile force is the vulner-
ability of any daylight movement of trucks,
tanks, or company-size or larger formations.
The airmobile forces have so many “eyes in
the sky" that any such movement will usually
be derected and attacked within minutes —
especially road travel. This capability com-
plements and extends the efforts of the US-

. AF to the degree that, in the daylight hours,
the enemy, without significant loss, is unable
to displace his artillery or move major por-
tions of his troops, and may well be forced
to make all major movements at night, in-
cloding resupply.

An airmobile force, when used as the lead-
ing elements of an advance to contact, can
CAuse an enemy force to deploy prcnmrurciy
in the face of the early screening threat. The
enemy commander is forced to speculate on
the other’s nearness, strengeh, and posture,
not knowing whether the forces he is con-
racting represent the main thrust or merely
a reconnaissance in force.

The simple fact that an airmobile division
iz within several hundred miles must con-
tinually be taken into consideration by the
enemy commander, and he must continually
devote certain of this resources to this po-
tential threar. Maore so than the airhorne divi-
sions of World War 11, the presence of this

e force exerts a constant stress which will
likely deteriorate and dilute enemy planning.

For example, in preparing himself for a
Pnﬁsihlc air assault attack, an enemy com-
mander might move more sophisticated anti-
aircrafr weapons unusnally far forward, onl
to find thar they were extremely vulnerable
to other conventional forces which hir in-
stead, He may be forced to devote unwar-
ranted numbers of troops to protect his
rear areas, thus weakening his forward ele-
ments to an unacceptable degree. He ma
even devote extensive effort to develop anti-
helicopter airborne systems only to find these

pstems, in turn, extremely vulnerable to

AF aircrafr. Many other examples of forc-
ing an enemy off balance are obvious.

The preceding comments on the airmo-
bile concept are meant to rclate to last
month's letter when I suggested we not focus

Westmoreland, Army
Chief of Staff, addresses attendees at
AAAA's Tenth Annual Honors Luncheon in
Washington, D. C.

all of our furure thinking on another Viet-
nam. If we are to be a troly “three-dimen-
siemal Arary,” we must be able ro adapr the
Army to a wide varicty of contingencies.
This will largely lie in the imagination of the
commander.

Mon-aviation assignments

Turning from ractics ro personnel, you
will be interested to note that the increased
number of aviators rcmrning from short tour
areas and the continuous improvement in
the aviator im'enmr}' now makes it practical
to resume non-aviation assignments for avia-
tors Army wide,

In this regard, Department of the Army
has advised all major commands that they
are authorized and encouraged to assign com-
missioned officer aviators, regardless of grade,
to other than aviation duties for career de-
velopment E.lrpuscs.

Further, DA has requested commanders to
develop the widest possible opportunitics for
utilization of aviators in mc:ningful career
broadening assignments in both branch ma-
terial and mnci immaterial positions consis-
tent with local requirements for their use in
authorized aviator positions,

This is a step forward which should en-
courage every officer aviator as to his long
range professional career potential. There is
no doubt that this action will allow the major
commanders greater flexibiliy and the avia-
tor more ﬂPFﬂrtl.'lTlltll:.'T.,
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Thaera isn't a tougher
proving ground than Viet-
nam. Or a lougher assign-
mant than getting right down
among the trees on aerial
scouting missions,

So how Is the Army's new
DH-BA Gayuse standing up?
Hera's what the pilots and
machanics say, and they're
tha ones who know:

“Tail- rolor blades wore
. damaged in clozas-in action

“when they hit some irees,
Trailing edges on. the oul
board ends were split

a5

Ouiboard lips of tha blades
ware alzo split opan on the
blade faces, The pilol llow
this Cayuse 1%: hours after-
wards. He sald he fall noth-
Ing wromg with the tail roler
assembly—and no vibra-
tions at all”

"“We've had these birds
take 10, 15 hils in vital parts
and still fly back. This is the
sales! helicopter in the
world, and all the pllots
know it :

“In one Cayuse, bullets
penetrated fuel celis, seat
brackel, engine-to-main-
transmission shafl, cargo-

compartment upper window,
lowar fuselage, engina-
compartment doors, tall
sectlon, tail rotor coniral
rod, engine armor, Flew one
haur alter damage and
relurned. Mo problems."”
We at Hughes believe It's
the kind of machine the men
who fly it deserve. The
Cayusa, built by Hughes
Tool Company, Culvar Cily,
Californla,







General Howze

to Lead AAAA
in 1968-1969

INSTH.LLED in office at Washingron, D.C.
upon the conclusion of the Tenth Annual
Meeting of AAAA, a new ten-member slare
looks forward to its "68-'69 service starting
with a l'lll:lr[:!‘l._'k’ meeting to be held in Janu-
ary at Fort Rucker, Al

General Howilton H. Howsze, USA [ Ret.),
was reclected as Mational President for a
second term. The Bell Helicopter vice presi-
dent was joined on the National Executive
Board by new members Calonel Clarenece H.
Eilis, fr., W:shingmn. N.C., as "68-"69 Secre-
tary; Celonel Robert R. Corey, Ret., Trum-
bull, Conn., Vice President for Natiomal
Guard Affairs; and Colowel E. Pearce Flem-
ing, r., USA (Ret.), Atlanta, Ga., Vice Presi-
dent for Reserve Affairs.

Incumbent  MNational Excecutive Board
members who are completing normal three-
_Ecar Board rerms were elected to specific of-

ce as follows: Lientenant General Richard
D, Meyer, USA (Ree.), Akron, Ohio, Senior

General K:'r.lmrd. —General Howse

Vice President; Major General Delk M.
Oden, Fort Rucker, Ala., Treasurer; and
Brigadier General Allen M. Burdert, Jr.,
USARV, Vice President for Army Affairs.

Also, Colowel Richard L. Long, USA
{Ret.), Fairfiddd, Conn., Vice President for
Industrial Affairs; Erie H. Petersen, Floris-
sant, Mo., Vice President for Public AiTairs:
and Amthony L. Rodes, Washingron, D.C,,
Vice President for Public Functions.

Arthur H. Kesten, Executive Vice Presi-
denr, an appointee; Past Presidents Colonel
Robert M. Leich, Evansville, Ind.; Bryce
Wilsen, Glenbrook, Nev.; foseph E. Me-
Deweald, [r., McLean, Va.; Darwin P. Gerard,
Washingron, D.C.; and Brigadier Geweral O,
Glenn Goodband, USA (Ret.), McLean, Va.;
along with USAREUR Regional President
Colenel Kenneth D. Mertel, fourteen CO-
NUS Chaprer Presidents, and approximately
six to eight National Members-at-Large to
be appointed by the President constitute the
full executive board.



TOMORROW'S BREAKTHROUGHS STARTED YESTERDAY... WITH BELL'S R&D

BELL'S VARIABLE DIAMETER ROTOR

In test today for the next generation VTOL takeoff and landing, reduced diameter for
transport is Bell's variable-diameter rotor high-speed airplane flight (gives maximum
system — full rotor diameter for vertical efficiency in both flight regimes).

IN HOVER IN HIGH-SPEED CRUISE

Maximum rotor diameter for minimum hover power Blade area and tip speed reduced 40% for major

« - - Low downwash and nolse | | | reduction In rotor profile power . .,

All perfarmance, stability and control advantages Rotor efficiency increased . . .

of conventional helicoprer , . . Engine continues to run at most economical RPM . .

BELL HELICOPTER
TOREY wrmTH, TERAS Py & & COmar AR




Stand-in for
an enemy

What are the enemy capabilities we
must be prepared to face—and foil —in
the years ahead? Both manned aircraft
and missiles will operate at supersonic
speeds. Both will be capable of extreme
high altitude or tree-top level attack. The
speed of detection and response required
of defensive weapons and the men who
control them will be eritical.

We will be ready, because targets have
been developed to match those future
enemy capabilities. Target/drones will
offer the challenge needed for perfecting
our defense technology. They'll do it at a
remarkably low cost.

An air augmented missile was designed

by Beech to offer precisely that challenge
to weapon system development. In addi-

This Beech AGM-3TA larget missile is used as
the test-bed for the first U5, hybrid rockel pro-
pulsion system, developed by United Technology
Center, Division of United Aircraft Corporation.
During first tests the missile was sent 1o altitudes
up to 80,000 feot, to speeds in excess of 2,000
mph and demonstrated its maneuverability at
Supersonic speeds—exactly as plannaed,

tion, it offers a potential of multi-purpose
use as a tactical weapon. 1t has capabili-
ties for high or low altitude surveilllance,
as an effective decoy or as a controlled,

missile —air-to-
ground-to-

maneuverable armed
ground, ground-to-air or
ground,

The growing Beech family of target/
drones, including prop, rocket and jet
propulsion systems, has contributed to
defense systems development during the



last two decades, efficiently and eco- analysis. development, test and manu-

nomically. facturing capabilities, write Beech Aero-
For full information about Beech space Division, Beech Aircraft Corpora-

missile tem and component d : tion. Wichita, Kansas 67201, U.S.A.

For target|drone
system versafility. ..

et | Deech Aorogsace” Dovesion

Beech Aircralt Conporation, Wichaia, Kansas 67000, LLS.A,




General Kinmard

VTOL IN
THE USSR

Intreduction by

LTG Harry W. O. Kinnard

Commanding General
U.5. Army
Combat Developments Command

B LTG KINNARD: Good morning, gentle-
men. We're going to do something %ﬁghl:{
unusual this morning on the lase day of this
AAAA Meeting. We're not going to start on
time or late, but early. We're about a minute
or two early, but I want to ger going because
after a breakfast meeting with this ?nm:]1 it
s :]uitc clear to me that I:he:,r have a Fascinat-
ing presentation this morning. Second, it's
very long. Third, it's going to call for many
questions, and | want to be cerrain we have
plenty of time for these.

That being true I'm not going to make an
elongated introduction. T felt —and many
others have felt — thar it’s most ﬂpprnpriutc
for us to tell what we know and whar we are
able to rell abour the comperition. I think
many of us have been interested for many
vears in what the Russians are doing tech-
nically, operationally, and otherwise with re-

VKT |
s |

spect to helicoprers. The logical approach
seemed to be to get the people who knew the
mast about the Iu:licnprcrs themselves,

I would just pass on the definition of a
cumputimr since General Howse }'csturd:ty
gave us the definition of a teetotaler , . . “A
competitor 15 a fellow who goes into a re-
volving door behind you and comes out
ahead.” (Laugheer) . . . These people are not
only going to tell us abour the competition;
they're going to tell us abour how we can
keep coming out ahead. Mr. Lee Donglas will
take over as moderator ac this point. Thank
you, Lee,

Keynote Address by
Leon L. Douglas

Assistant General Manager
Boeing Vertol Division
[—————ero—————— = = = ==5}

B ME. DOUGLAS: At General Kimard's
suggestion, we have broughe together pilots
and engineers who have f?lm'n or wha have
been associared with the design of Russian
helicoprers. You mighe ask, “How do these
peaple know so wnnel abowt Russian belicop-
ters? How come they can be experis in onr
comipretitive environments

I might add that other than having the
annrrunity to fly Russian helicoprers most
of the panel members have had oppormunitics
to discuss desipn and flight characreristics
with the Russian engineers and pilots whao,
under the proper environment and circum-
stances, are quite free to discuss their ap-
proaches, their programs, their design objec-
tives, and what they are looking forward to
in the future.

Gieneral Kinard has pointed out that our
time limitation is such that we're going to
try to make this crisp and short, and allow
abour a half hour for questions and answers
at the end of the five shore papers thar will
be presented by each of the panel members.

I'll seart with the introduction of our

first speaker, Ralph Alex . ..

NOTE: Al addresses and presearations wwere traw-
seribed from tape recordings wade at the thwe of
the Ogcr. 30-Nov. I AAAA Annnal Mecting in
W ashingean, DLC.
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The Russians began their helicopter de-
velopment back in the “30%, appmimﬂte!{
the same time thar we did. Having been wit
Sikorsky and in the industry for over a quar-
ter of a century, and having been a pare of
the delivery of the first helicopter in the
Western Hemisphere, 1'm familiar with all of
the offshoots {:F Sikorsky and a few of the
others who began the rotary wing field here
in this country.,

They all say thar Russia followed us and
that they copied our designs. Well, maybe
they did and maybe they didn't. With all of
my contacts with them [ don’t think they
copied them, but 1 think they were of the
same caliber (as us at the time), For instance,
fgor Sikorsky and Tupolev were in the same
aero design stage way back in 1907, and
when 1 was in Russia, Trpolev said, “Igor
Sikorsky hasn't the same birth date as 1 have,
because my birthday is today. 1 was his as-
sistant, so he must be older!™

""Dedicated and devoted . . ."

This was the type of attitude they con-
veyed, and you felr thar the type anJeoplc
yvou met there in the aerospace in usery,
cspecially in the helicoprer ficld, were as
dedicated and devored, and believed in the
VTOL ficld as much as we did. With thar,
let's go into a slide prc.l;r:ntatinn shuwing
many of the I‘}’]'Ii\'.“ﬂ[ models buile in Bussia
from abour 1950 on, and I'll try to describe
some of the design features of these ma-

VTOL IN
THE USSR

A History of USSR VTOL
Ralph P. Alex
Chief, R & D Sales Applications
Sikorsky Aircraft Division

chines, what they arc being used for, and
what the Russian idea is for helicopter usage.

While on a visit, we were shown some of
the muscum pieces . . . the Mil-1 . . . which
they had on exhibit in the Kharkov Insti-
tute, and this design had the typical three-
bladed rotor and was an airerafr similar to
our Sikorsky 5-§1, and you felr quite at
home with it . . . similar design utl trans-
THssion, |].:ml.'cr plant installation, etc. As a
matter of facr, the whole machine was quite
similar and when | eame back to this country
in 1959, m'cr_'.'h::d}' said t]u:_'l.' had r:np'u::! our
5-51"s. The ship had three-blade friction
dampers on the top, tapered blades, steel
spar of the old Autogiro type and the type
we started out with. All winterized with for-
ward shorters on the engine; every Russian
design from this one on was winterized so

K
e —

The Mil-1



Mil-2

A History of USSR VTOL by
Ralph P, Alex

that it could operate in variable climares
from day to day, and not by a kit to he put
on for u]:rtrnl.‘lcm in a different latitude or
climate,

They redesigned the Mil-1 into the Mil-2
which they called the V-2, and again this

was done in about 1958, when they began
with murbines, and we started out about 1954
to build turbines, and whether they fol-
lowed us or not, they buile a family of tur-
bines from 400 hp on up to 6,000 hp for
their big machines,

The Mil-4 had an Aeroflor role. In the
military role they buile abour 4,000 of these

machines. The ship is being produced in
China, Finland, Poland, and in a few other of
the Sovier bloc countries.

A photo (Page 16) shows the first public

demonstrations of the Mil-6 beside the Mil-1.
Incidentally, there are abour 4,000 of the
Mil-1 helicopters and these are wsed in their
training programs for their National Guard
type of instruction; they have about 800,000

students and with all of these helicopters,
they're training a lot of pilots. Back about
five years ago, they said they were training
4, I]t:ll:ll-'. 000 a year.

r!u:w. are purpurtccl to have built over 150
of the Mil-6 design with modifications. The
wing of the Mil-6 is ro partially unload
the rotor, bur the ship is still called a heli-
coprer. They were shown at the Paris Air
Show, were available for exporr, and can be
hought by any country, including the U.S,
They are making a concerted cﬁg.'rrt to sell
this dr:.l;ign to the Western World.

The I11i.|.i|.‘:11':l." machine has rear ramps for
loading up ro 6 x 6 military trucks, and the
can carry two in this machine, They do this
on maneuvers, and 've seen films with 20 to
25 of these birds flying ar onc rime. Later
models have external tankage. One late mo-
del, with the external tankage removed, has
flown 212 mph for a closed course speed
record and it has lifted 2 metric tons. This
rwo-turbing machine is similar to US. heli-
copters but is considerably larger.

rt.-v- interior cabin space is abour 8 feer high
and 8 feer wide, 5115 is quite similar to the
cross-scetion of the C-141. Irs cockpir is
quite clean, and one of our panel members
will describe the cockpic display and the
pilot’s view of it. The ship’s forward station
can be used for the mounting of weapons.

The big one! . . . The Mil-10

There's the Crane, the Mil-10, a takeoff
on the Mil-6. Today, it's at 6,500 hp per en-
gmc and for a \ﬁ'urh]s record it has lifred
55000 lbs, or 27% tons, to about 8,000 feet,
and in the Mil-g vcrsiom it has lil'ted 10,000
kilograms (22,000 lbs) o abour 17,000 feer.
This Cranc has flown at abour 218 mph.
There is a long landing gear and short gear
version; they want to use the latter in mining
and in agriculture to carry heavy equipment
in external loads, and the small tricycle gear
saves them abour 3% o 4 rons.

The Kamov KA-15 which [ flew has con-
tra-rotating blades. The machine has fiber-
glass blades right now, On the Mil-8 thc‘g
have aluminum spar blades similar to the US.
The Kamov machines are a large family . ..
he makes an agricultural machine and a small



Crane of about 8,000 gross. The Navy uses
a 16,000 gross machine to carry weapons,
and commercially, they're trying to sell it
as an air raxi machine in Europe. It has a
§1-foor rotor and two 1,500 hp rurbines with
automatic folding blades for shipboard use.

Some Mil-4's have larger diameter rotors,
but with 5,000 hp rturbo-prop engines that
drive the rotors for vertical and hovering
performance, the ship holds the world's rec-
ord for convertiplanes ar 227 mph. It has
also lifted over 20 tons. The Yakovlew 24
when I was there was the big machine for
commercial and air taxi rransport,

(At this poine, Mr. Alex presented a brief
filis on Russian belicoprers, and added the
fellowing comments.)

While this movie is going on and you are
seeing some of the operations of the Russian
Crane, I would like to tell you just a liccle
bit about what 1 have learned abour their
usage and ideas abour the helicopter.

Military uses

The military want to carry and be com-
pletely airmobile, They want to carry Ar-
mor, Artillery, and everything that their
Army needs, and that means that they want
o build helicopters up to 40 and 50 tan pay-
loads. As lare as rcf::ruar\ of this year, [
heard that they have a contra-rotating ma-
chine that is ﬂ\ ing and is capable of carrying
their medinm mn{ This machine grosses at
about 250,000 and is fat rated at about 40,000
hp. It has 70,000 hp installed. 1 hope that
we'll soon see picrures of it

The commercial field

In the commercial field, they've been try-
ing to get the Mil-6 into the field and the
smaller Kamov designs for air taxi service,
and they have not been too successful. They
have 47 to 50 air terminals and places where
thc_',' have helicoprer service from city o
eity, and airport to the seashore summer re-
sarts. They want to do a lot more of it for
their railroads are sparse. Their development
of the outlying districts and building of ur-
ban areas away from the present cities re-
quire big road cm;Pluxcs or will require
more trains. In licu of this, they expect to do

Ralph P. Alex

The current Chief of Research and
Development Marketing at Sikorsky Air-
craft Division, Ralph Alex has been with
Sikorsky since 1941, He's served as a
project engineer, a senjor production
engineer, head of production compo-
nents design, and assistant chief of air-
craft desi tﬁn and development. The
president of the International Helicopter
Commission of the Federation Aero-
nautique Internationale (FAl), he has
many opportunities to visit Russian in-
stallations and to meet with Russians
under wvery favorable circumstances.
He's one of several founders of the
American Helicopter Sociely and has
served twice as that organization's na-
tional president.

this h!, helicopter, '['I'u:!,r have a very am-
hitious program; whether or not thev will
succeed, 1 don't know, bur they feel that
they want to life ev ery lnnd so they are build-
ing the biggest machines they can, and they
want their helicoprers buile for speeds which
are economical, and they are ;]:'mg at the
2004+ mark now :\pcnmcnmlh and state of
the art-wise. They nay he dnmg 200+ mph
munncl_!. sometime in the future,

Anxious to export

The export market is a big thing with the
Russians, lThct want to try to get their heli-
COPELErs o be ‘used univ Lmll\ in all of their
Sovier hloc countries — like their airerafe —
and they’re also trying to build them for cer-
tificarion in the Western world. France now
has reprmcnt:tivcs guing back and forth o
Russia, and they're trying to certificate their
aircrafr under the French Registration Board,
and they feel that from there, th:!. will then
try to get i it certificated for use in the ULS.
. This is for the Mil-6 and the Mil-10; the
M1I & is not in contention at the present time.
In crop-spraving and in their agriculrure,
they have over 1,500 helicoprers. Some of
these are involved in lifting heavy external
loads, hut this is mostly experimental at this
time. With the big machines, rh:}r re clmm,
a lot of |1||n||'.g ::\p]nnn:m t]u_!, re ﬂlnng oil
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rigs to be carried by the Mil-6 and the Mil-
10; and parallelling us in many, many ways
in the development of the industrial, com-
mercial, and military uses of the hﬂlicﬂptﬂn
and they seem to be succeeding in doing 1t on
a larger scale and quicker than we,

To summarize, speed-wise they are flying
at as high speeds a5 anything we have in the
state of the art. The French have a 217 mph
world speed record; the Russians with the
Mil-6 are up to the 212 mph mark. They say
that they have flown the Crane at 220 mph,
but they haven't an approved official record
of this. The Mil-8 has done 1,000-kilometer
records that are quite impressive. The Mil-6
has flown for 621 miles in a closed course at
190 mph average, which is a very impressive
record, and that with a payload of 5,000 kilo-

TAITS,

In building their new turbine-powered
family, they went to a twin configuration.
Mr. Iﬁ! and Mr. Kemov both went to multi-
engine so thar they could fly and live with
people in cities and land on roofs. They have
the idea of huge heliports over the citics
suspended on big towers with many heli-
eopters servicing that area. Moscow is a city
of over 7 million people and they feel thar
with the development of the outlying dis-
tricts and no roads that the vertical transpore
over-the-top will be broughr along in a very

eat way, and sooner than it will be in the

5. where they are many other forms of
transportation to compete with the helicop-
ter. Commercially, their costs are lower and
they are building a good machine for main-
tenance, and you'll hear more about this from
the other panclists. Thank you very much.

YAK-24 CARRYING 4-TON TRUCK
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VTOL IN
THE USSR

_—
The Characteristics of the Mil-6
By Joseph Mashman

Vice President—Special Projects
Bell Helicopter Company

HE Mil-6 that 1 flew and evalvated on

several occasions represented a consider-
ahle improvement in helicoprer design and
technology as compared to the Mil-1 and the
Mil-4 that 1 had flown in previous years.

The most significant rates of improvement
were in stability and control; cockpic design
and instrumentation — which 1 thoughr was
outstanding; emphasis on ease of mainre-
nance, which included color-coding of fuel,
oil, and hydraulic lines, quick disconnect
firrings, access to fuel ranks and electronics;
communications; and other arcas that we, by
our standards would consider important as
far as ease of access.

The other area of improvement was em-
rlmsis on multi-mission capability which, as
Ralph has indicared, includes armament po-
tential. If you look carcfully, you can sce
good, logical hard points throughout the air-
craft exterior and in the interior, and as you'll
see in the slides, in the nose of the aircraft.

The Russian design philosophy appears to
continue to emphasize fAat-rared power plane

installations to assure adequare high altioude,
hot weather operations, and also long periods
between overhauls. Now, it's true that in the
Mil-4, the ship had reciprocating power but
then again, it emphasized flat-rating and it
got its altitude performance in hot weather
— it actwally wasn't flat-rating — by way of a
two-stage supercharger which gave it sea
level performance up to about 17,000 to
18,000 feet.

The ather design philosophy emphasis ap-
pears to be on all-weather flighe capability
and that includes a good uumpiiut; electric
de-icing provisions for the main rotors and
rail rotors and the engine air inlets, of course;
built-in oxygen provisions for altitude iffynu
have to ger above the weather; the comforts
pmvidcf the crew — to the pilots, in par-
ticular — [ thought were outstanding. You
have hydraulically-adjustable seats in three
direcrions to reduce fatigue on long missions;
the cabin heating and ventilation were excel-
lent,

Detail and structural design appeared to
he of the 1940-1950 period with compara-
tively little use of fAberglass and plastics.
There was no evidence of bonded panels, erc.

Although there was no evidence of any
hrcal:thmugh in helicoprer design and rech-
nology, it is my considered opinion that the
performance, handling characreristics, cock-
pit layout, and detailed design evidenced in
this aircrafr, class it with many of our present
free world production helicopters.

The rotors of the Mil family of helicop-
ters are characterized by their low rotor in-
ertia, resulting in gust sensitivity and in-
ferior autorotation capability. Autorotations
were possible in this airerafr, bur are not
practiced due to limitarions. These included
being able to employ only a small percent of
main rotor collective pitch during the final
ronchdown and then only for a short period
of time while easing the cyclic forward to

revent the blades from contacting the rail-

001,

Aircraft Description

This aircraft is nnrma]l}-' operated by a
flight crew consisting of pilor, cu-Fﬂot, flighe
engineer, radio operator, and navigator.



Crew compartment is entered via the main
cabin. The engineer crew position is on the
left and radio operator on the right. Pilor
stations are on the same deck with command
pilot position on lefr and co-pilor on right.
An entrance below the center portion of the
pilot's instrument panel provides access to
the navigator compartment. This compart-
ment has ample space for a seated occupant,
with a total volume of approximarely 30
cubic feer. An external hinged 4 foor by 3
foor door is provided on the righe side of this
COMpartment.

The visibility is excellent due ro generous
use of Plexiglas or its equivalent. The for-
ward portion of this transparent enclosure
includes a section of approximately 24 inches
in diameter mounted in a structural frame-
work similar in ruggedness to the Russian
jer aircraft nose designs. It can be surmised
that this pantl is dusjgntd to be removed to
permic the installation of special purpose
equipment. The main cabin has provisions
for seating approximately 65 persons. These
sears run parallel to the fuselage and were not
equipped with safery belts. There are pro-
visions to accommodate 40 litters.

The pilot’s instrument panel and controls
were in general conventional by our stand-
ards and required similar procedures for
operation.

Detailed Information

{1) Complete IFR flight instruments for
pilor and co-pilor.

(2) Four axis auto-pilot with side arm
controller located on forward end of righe
arm rest on command pilor seat. This arm
rest swings up to vertical position when not
in use, Auto-pilot is used primarily for cross
country flight and is not necessary during
take-off, landing and general mancuvering
due to the apparent adequate inherent sta-
bility of the aircraft.,

(1) Instrumentation presentation  similar
to western desion pmviﬁ‘ln‘:_: similar form of
flight informarion, powerplant monitoring,
ete,

(4) Co-pilor has auxiliary instrument

anel which comprises additional powerplant
instruments (2" dial size) thar are normally

covered by a hinged 4" x 12* oval meeal
shield. It can be assumed thar this panel is
utilized in the event the engineer leaves his
station. The shield covered the instruments
during the evaluation fight, bt was dis-
closed upon requst,

{5) Built-in oxygen provisions (pressure
demand type) at all crew stations.

i6) Convex sliding side windows ar pilot
and co-pilot stations permitting good down-
ward and rearward visibility. These approxi-
mare 24 inch by 30 inch long windows are
cquipped with explosive-type jettison devices
actuated by a eylindrical release located on
upper  forward portion of cach window
frame,

{7) Hydraulic-powered individual wind-
shield wipers arc provided for pilot and co-
pilor windshiclds, controls of which are lo-
cated on the outhoard portion of instru-
ment pancls.

{8) Electrical de-icing is provided for the
main rotor and tail rotor blades as well as
crew windshields, and engrine air inlets,

{?) Fuel management instruments (quan-
tity and fuel flow, erc.) are identified by a
circular % inch diameter vellow 5}':|'|.I1ﬂ|
?nintﬂl on instrument glass, Nate: Exposed
uel lines in engine compartment and clse-
where are color coded in vellow,

{10} Cabin heating th{'nughnut the air-
craft is provided by an engine tail pipe muff
installation.

(11) Exrernal cargo is suspended by a
unique four-point cable mounting from the
main cabin upper structure. The four cables
come together approximately mid-point be-
tween the ceiling and cabin floor. A single
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The Characterstics of the Mil-6
By Joseph Mashman

cable and cargo hook is suspended from this

int. This in effect results in a vertical and
I:fm'ﬂ center of gravity cargo suspension
similar in principle to the Bell HU-1 series
helicopters.

(12) Collective and rotor brake controls
emerging from the foor move in an are
thmugh a brush type barter to prevent for-
u[gn uhji:{_'ts from dm[:ping nto |i||]ingr..

(13} Access to mmn pml.'\t:rpl:mts s h"l.'
means of roof hatch situared in cabin area
between the engineer and radio operator
stations.

(14) Engine cowling is opened by hy-
draulic actuarors and provides a work deck
the full length of powerplams and approxi-
mately four feer wide,

(13) The rotor controls are operated by
three completely separate and independent
hydraulic boost systems, A hvdranlic accu-
1I;Il11:'||.'{!r ar xupplélncnmr}r IK'HTS[ SMNCE Was
apparent h_ll.' virtue of hl:ing able to aperate
NUMErous |1_'l.'l.1.l".1lt|i|’.‘ |Jm1.'r_'n:d installations
when the airerafe engines were shur down.

(16) The rwin power plants produce §.-
500 horsepower cach and are flar rared o ap-
proximately 10,000 feer under standard rem-
perature condirions. They are capable of pro-
ducing 7,000 hp each under emergency con-
ditions. The main cransmission is designed
for this contingency power raring. The
power plants have individual inputs o the
miain transmission, This transmission includes
a four stage planetary as well as a spiral
bevel system,

Flight Procedures

(1) Engine starting procedure was initi-
ated by the engineer upon command of the
pilor. Both engines were started within an
approximare periad of one minute, Collective
pitch situared ro left of pilot seats operated
the main fuel valve by conventional rwisting
of the evlindrical hand grip.

(2) A roror brake handle emerges from
the floor to the right of the pilat's scar, A
micro switch is actuared when rotor hrake
is in full forward (brake released) position,
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Joseph Mashman

The Vice President — Special Proj-
ects and member of the corporate sta
of Textron's Bell Helicopter Company,
Mashman is one of the foremost heli-
copter experts and has demonstrated
rotary wing equipment throughout the
world. With approximately 16,000 flight
hours, of which over 11,000 have been
in helicopters, he remains aclive as one
of the corporation's test pilots, a re-
sponsibility he has maintained since
joining Bell in 1943, Tagged ""Joe Heli-
copter” by a magazine writer, Mashman
has flown high ranking military officers,
.5, cabinet members, foreign presi-
dents, and President Lyndon B. Johnson
in flying on five continents,

This fearure prevents the fuel contral from
being advanced bevond ground idle position
unless rotor hrake is released.

(3) U}'IHII releasing rotor brake and ae-
celerating engines, a moderate form of pylon
1.1.'|1ir|i|1g frcrtuun.::}' wis encountered at whae
appeared to be 2597 to 307 of normal rotor
operating R.PAL The 105 foor diameter ro-
tor operates at 120 R.P.M.

(44) The cockpit check prior to take-off
appeared to be very nominal.

(5) Taxiing was accomplished by use of
cvelic and  anti-torque  controls  urilizing
“Rritish type” of eyclic handle type brake
control with foor pressure on anti-rorque
pedals selecring the wheel to be braked and
evelic hand lever pressure controlling the
degree of braking action. Taxiing prior to
take-off involved a sharp 180" rum with
pilot emploving approximately 307, to 407
of left pedal while braking to achieve an
:t|:|prnx1'||:|:1tc 60" or more per second turn
rate. There was a noticeable lateral “G™ ac-
celeration espcrii:nc:d due to the combina-
tion of high turn rate and distance of pilot’s
compartment from pivot point of the mrn.
{'6I; The take-off was rather abrupt with
the pilor hovering only momentarily and im-
m-cd?atci:l.' accelerating to forward Ii[ght with
an approximate four to five inch forward
movement of the cyclic stick.

{(7) During the flight, lateral eyclic stick



displacements of .IPIJI'EJ‘Ci1II.‘Il-E']'I.' I inches pro-

duced roll raves of .1pi1|'u\1'1||.1'll:|}' 30 degrees
per second.

{8) The auro-pilor was nor employed dur-
ing this flight. The over-all stabilicy and con-
trol response appeared o be adequare.

(?) Cockpir vibrations were confined to a
moderate main rowor five per rev which
peaked during rransition through rranslation-
al speed, and continued to reduce in inten-
sity above 9 knots. The vibration was at
its lowest level at cruising speed of 130 knots,
and acceptable at the max speed of 135 knots,

(10} During the entire Hight, the coclkpit
nimse and vibration levels were considered
to be quite acceprable. Cockpir visibility and
over-all general ease of handling also ap-
peared o be :H.'L'u]l[:t|1|1:. The transition from
forward flight to hovering was accomplished

AAAA INDUSTRY PANEL

The “Rotary Wing in the USSR" Panel
at the AAAA’s Tenth Annual Meeting
in Washington, D.C., included from left
to right, Clyde A, Davenport, Donald R.
Segner, Ralph P. Alex, LTG Harry W. 0.
Kinnard (Programming Chairmen), Leon
L. Douglas (Moderator), Joseph Mash-
man, and Leonard J. LaVassar.

in a normal manner with a high amplitude
soft peak five per rev main rotor vibration as
the aircraft decelerated through translational
speed. A normal touchdown was accom-
|1||~.h::{| and the !mﬂ.'ul'plﬂnrs were shut down
within ten to ffteen seconds,

Improved Version

On o more recent OCcasion an opportie-
nity presented itself ro Ay a Mil-6 helicoprer




ii;r Joseph Mashman
Vice President—Special Projects

with an up-dared cn-ck?it configuration. This
included: (1) A single piloc ca I:rili:iy of
starting and operating the aircraft, and (2)
An improved automatic stability system.

The aircraft was estimated to be at ap-
proximarely 70,000 pounds gross weight at
take-off, 'l}I:e aircraft eruised at an indicated
s[]:ee:d of 250 kilomerers per hour while em-
pn}ring 60% engine mrq;lm and with the
mamn rotor collective pitch ar a 7° setring.
Moderate to steep turns were conducted at
indicated air speeds of 230 kilometers per
hour to 260 kilometers per hour. The air-
craft stability and controllability appeared
to be good and quite comparable to our own
large single rotor helicoprers.

I'll sorr of sum it up, and I'll be reading
something that Ralph said, bur the perform-
ance of the aircraft, as far as the loads it can
carry, are indicated by some of the records
the ships halds and, of course, when you es-
tablish a record, you are pushing all out on
the aircrafr, but even back in 1959, they car-
ried loads as heavy as 22,000 lbs up to an alri-
tude of 17,000 feer, and 45,000 Ibs, roughly
up to abour 10,000 feer, and at speeds of
170 knots for a closed course record of 100
kilometers and this was established back in
1944,

I have a few slides thar T'll go through
very quickly . . . It all started — that is my
being invited to fly Russian helicopters —
when we were at the Paris Air Show in 1965
with a Hwey and I rtook it upon myself to
invice Dr, Mil, who happened to be walking
around the aircraft, for a ride in the machine,
As a result of that, he invited me to fly in
the various aircraft that he had there. His
people were very congenial and they an-
swered all of the questions | had pertaining
o the airerafr; 1 didn't ask any ractieal ques-
tions. 1 checked out abour five of their
pilats, that is, 1 let them fly our aircraft,

Rotor system reversed

(My Mashman's commentary then turned
ta the slides being shown). That's the tail
rotor system . . . For our Bell engineers,
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note that it's on the side that we don't use
. . . (Laughrer) . . . This is the cockpit of
the Mil-6; the pilot's station is on the left.
In '67 the auropilot was integrated right into
the control system. Up forward there, you
can see that heavy structure which could
very well be used for reasons other than
navigation, Ordinarily that's the navigator’s
position up front. The most recent model
that I flew was a one man operated machine;
the pilor can do everything, start the engines,
run it up, mkeoff, fly, land.

This slide happens to be the Mil-10. Note
the overhead console and that everything is
readily available, It's all color-coded; the in-
struments are even color-coded | . . That's
a close-up of the nose with the structure that
vou see is capable of mounting equipment.
You'll also see a similar nose on some of their
early jer transports which were combination
military and commercial transports . . .

Ruggedness cited

As an indication of the ruggedness of the
aircraft, ler me relate thar on one particular
day a number of us were invited to fly in
the AMil-6. There was a Mil-6 and a Mil-10
running up alongside of one another; actally
the Mil-10 was taxiing by the Mil-6 as it was
running up and the blades sort of intermeshed
a little bit. They just \'er{ calmly flew the
ship the next day again. They couldn't ger
spare blades so they just took the blade tips
off in the first pocket, and they put on a darn
good show with the reduced diameter rotor
svstem.

The pilos I mer were very personable men;
they spoke reasonably good English and
didn’t require an interprecer around us; they
were excellent pilors and from an engineer-
ing standpoint, they were excellent engineers
a5 far as what little engineering conversation
we carried on.

After the exchange of rides and rowards
the end of the Air S%mw. through the effores
of Harry Pack (Bocing Vertol) who was
very instrumental in getting the U.S, and the
Russian representatives rogether, Dr. AMil
threw a luncheon for all of us in a chalet
with typical vodka toasts . . . That con-
cludes my presentation.



Y first contact with the Soviet buile

Mi-8 was in Paris in June of 1965,
During this period an invitation was extended
by Dr. Mil to examine and fly his Mi-8. This
occasion led ro subsequent meetings with his
engineers and rest pilots,

The Soviet rsnnncl enly discussed all
their aircraft in dm:ml ang their op erational
capabilities relared to civil ﬂpthcatlun in the
Sovier Union. This report is based upon ex-
periences gained from rhese contacts.

The Mi-8 was designed as a replacement
for the Mi-4 which at the time was the basic
helicopter in production during the late
1950 and carl_-,r 1960's,

First shown in 1961

The Mi-8 had its first public appearance
at the Sam*f Day Air Show in 1961, The
ﬂng“! r{lmt} Fc wias a smg]t—l:l!gmt_ t'l.]rbﬂ
powe helicopter with a 4-bladed main

rotor. This engine was rated ac 2,700 SHP

and the cabin was designed for both pas-
senger and cargo missions.

I feel thar the original main rotor, rail
rotor, and their drive components were mo-
dified Mi-4 systems. Subscquently, the single
powerplant design was replaced with the
now standard arrangement of two 1,500 SHP
Isotov TB-2-117 turbine engines, This design
was first displav:d in 1962, In 1964, a 5-
bladed main rotor system was developed and
is now the standard Mi-8 rotor cnnﬁgunrmn

In 1965, the Mi-§8 was cll.l.pl'wi:d outside
the Soviet Union in Aeroflor markings. This
particular aircrafe was one of three proto-
types flying ar that time. The helicoprer is

VTOL IN
THE USSR

The Characteristics of the Mil-8
By Donald R. Segner
Engineering Test Pilot
Lockheed-California Company

now in service with Aeroflor and appeared
in :mllmw mnrlungﬁ in 1967,

The Mi-8 is about half the physical size of
the Mi-6 and Mi-10 helicoprers. The fully-
articulated main rotor is just under 70 feer
in diameter with the 3-bladed rail rotor ap-
proximacely 12} feet from tip to tip.

Both the main and tail rotors are cqmj;
with electrical de-icing systems. The fuse-
lage external length is 60 feer, %-inches with
an overall heighe of 18 feer, 434 -inches, With
the rotors turning the overall length is just
under 83 feer.

Empty weight varies with the configura-
tion. The 28- -passenger version (Fig. 2) is
reported to have an empry weight of 16,352
Ibs. while the cargo version wcighs our at
15,787 Ibs. Imternal cabin dimensions vary
l.]|5hthr in ]Lngﬂ]. with the 1.:11‘%11 version re-
duced to 17% feet in ]cngth rom the pas-
senger version which is approximarely 21
feet. The difference is accounted for by the
6 fr. by 7 fr., 8-inch rear I:mdmg :_nr% a door.

1 found the passenger version to be very
stylish and comfortable (Fig. 3). The 7 ft.,

= J-.l’_- - ——l—-___-
pm—

Fig. 3
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devastating look

of Cheyen

Cheyenne's pilot can focus
devastating firepower
where he looks. With arma-
ment slaved to the move-
ment of his head, he can
accurately directaveritable
hail of fire.

The Army needs a spe-
cialized armed escort vehicle
capable of efficiently pro-
tecting heliborne assault
columns en route, sup-
pressing hostile fire at
landing sites, and directly
supporting engaged troops.

The Rigid Rotor com-

-

i

pound AH-56A is Lock-
heed's response to that
need.

Cheyenne is more stable,
more maneuverable and
much faster than any pre-
vious Army rotorcraft. And
armed to the teeth.

Readily interchangeable
nose turret assemblies
house a 40mm grenade
launcher or a 6,000 round-
per-minute 7.62mm Mini-
gun. A 30mm light point
weapon is mounted in the
belly turret. Cheyenne can

he.

A
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carry up to 12,000 pounds
of external armament stores
({including TOW missiles
and 2.75 inch FFARS), pod-
mounted on wing and
fuselage pylons.
Cheyenne's swivelling
co-pilot/jgunner’s i
rotates through 3
either or both armament
turrets can be slaved to its
motion. It is equipped with
an open sight and a peri-
scopic optical sight with
selectable degrees of mag-
nification up to 12X,
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The Characteristics of the Mil-8
By Donald R. Segner

2%-inch cabin width by § fr., 11%-inch
cabin height gave ample room for the 2x2
— four seats in a row — seating arrangement.
The cabin area was well sound proofed and
had a very low vibration level with excellent
passenger  visibility. Boarding is  accom-
plished from the left forward portion of the
cabin, )

The Mi-8 flown also had a galley, a bar
with stewardesses, and Vodka uﬁmg with an
air conditioner which is an optional fearure
on the Mi-8, Total cargo volume is 812 cubic
feet.

The passenger version is convertible into
an ambulance which can accommodare 12
stretchers and a seat for a medical atcendant,
The helicopter has a removable external hoise
and an external sling system capable of lift-
ing 5,510 lbs.

Takeoff and payload data

MNormal takeoff weight is 24,470 Ibs. with
a vertical takeoff capability up to 26,455 Ihs.
With sling loads the overload gross weight
is reduced o 25,195 Ihs.

As can be seen from these firures, the Mi-8
has about doubled the payload capacity over
the Mi-4; however, it 15 obvious that the
empty wci{gjhr is somewhat higher than ex-
Eccted in ULS. designs of comparable capa-

ilities. The performance for the installed
power and rotor size is also somewhat lower
than what is achieved in U.S. designs. The
hover ceiling at takeoff gross weighe is only
4,330 feet in Ground Effect while the Howver
Out of Ground Effect ceiling is nil. This,
of course, must be compensared for with re-
duced useful loads, range or both,

The Mi-8's normal fuel system consists of
a smaller internal fuel tank with a capacity
of 763 Ibs, plus two external fuel ranks
mounted in the sponsons on each side (Fig.
1) for a total fuel capacity of 2,433 Ibs. The
internal mounted ferry tank increases the
capacity by 1,565 Ibs, which adds 140 miles
to the normal range capability of 244 miles
with 28 passengers on board.

Level flight speed is red lined ar 230 KM/
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Hr. or 143 mph with a normal cruise speed
of 124 “Th. I found thar above 124 mph the
pilots’ cabin vibration increased rapidly. Ac
the light weight at which we were flying 1
was permitted to fly out to 260 Km/Hr, or
160 mph, Here | found the vibration to he
exceedingly high.

Crew, cockpit, and controls

The crew of the Mi-8 consists of three
members. The pilot occupies the lefr seat
with his co-pilot in the right seat and fight
engineer sitting berween and behind boch.
Visibility and cockpit roominess were ex-
cceding]'}' good. | found the cabin arrange-
ment and visibility better than any of a com-
parable class that 1 have flown. i|.'“:5i!:ni]i{}' in
all directions was excellent,

The pilor and co-pilot's consoles are sep-
arately mounted on an inverted U-shaped
structure in front of both the pilor and co-
pi.tut. The instrumentation was ad::;lmt: al-
[hﬂugh somewhat behind our standards. The
arrangement was similar on both pam.:ls with
the pilot have the necessary flight navigation
and power instruments, The co-pilor panel,
shown here in Fig. 5, had additional system

i

monitoring  gages, An annunciator warning
panel was large and easily seen. The over-
head console contained all the auxiliary sys-
tems and radio controls, leaving a clean floor
area berween the pilots. Nighe lighting was
the older post lighting type,

The controls were the conventional col-
lecrive and cyelic, with the control system
heing boosted by two independent hydraulie
systems of 640 to 925 psi capacity. The

Ll |
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electrical system consists of a DC electrical

supplicd from two 18 K-watt starter genera-
tors and six storage batteries. AC for the de-
ir:ing system and some radio ::tluipmr.nt 1%
!ﬂll]i.‘ll.it{l by a single 30 KVA generator,

The na\'igﬂli:m system appeared tw be
basically ADF homing and possibly a VOR
RMI rype of homer. The radio altimeter was
of the vintage used in the Korean episode
and, in fact, the antennae located on the aft
rail cone were identical to those used on
earlier U5, airerafe in Korea.

The Mi-8 was equipped with an Auro-
matic Srabilizer System with an arritude hold

Donald R. Segner

A veteran of the U.S. Marine Corps
with service from 1943 through 1962,
Don Segner has been with the Lockheed
Aircraft Corporation since retirement.
Involved in Lockheed's VTOL, fixed wing,
and rigid rotor R & D flight tests, he's
a past president of the Society of Experi-
mental Test Pilots. He currently is the
Project Test Pilot for the U.5. Army
AH-56A Cheyenne aircraft,

Above: Full view of the Mil-8 helicopter

feature. The operation and characreristics
were very similar to those used on the Si-
korsky Navy H-34's. The system incorpo-
rated a turn rate function and autopilot Sis-
connect on the cyclic stick. With the ASE
operating the sul:nilitrv and conrrol felr good
with the lareral axis somewhar weak and
easily overcontrolled.

The wheel brake system was a single lever
on the cyclic control used with the right
hand so familiar in World War 1T Britsh
aircrafr, It operates on both main wheels with
all dircctional mancuvering accomplished by
tail rotor control.

Good, rugged, and reliable . . .

From an overall aspect, 1 found the Mi-8
to be a very comfortable helicoprer to fly.
The Ecrfﬂrrmncc was disappointing to me
for the installed power; however, the in-
creased empry weight factor was explained
to me as necessary for a good, rugged, and
rcliable aircraft. As onc of their pilots put
it, “Have you ever flown in Sibeviad™
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Russian Helicopters from the
Commercial Operator's View
By Clyde A. Davenport
General Manager, Com'l Opns
Petroleum Helicopter, Inc.

PT-‘.TRGLE:UM Helicopters recognized some
years ago that one day 2 major area for the
aPp]'u:atinn of the h:]Eunptr_':r would be in the
heavy lift field. The time is now!

A Eumpe:n consortium, recognizing the
leadership of PHI in the commercial heli-
coprer field, and interested in the exploration
for perrolenm and minerals in South Ameri-
ca, Africa, and other areas of the world,
contracted with PHI to evaluate the capacity
and practical potentialities of the Mil-8 and
Mil-10 helicopters.

Bear in nund that, since the use of V/
STOL equipment by commercial operators
is primarily in underdeveloped areas and is
done under contract with demanding clients,
it behooves the operator to look for certain
qualirics and characreristics in the equipment
ht;-dpl.lrchas:s, Some of these desired qualities
and characteristics are:

l. Versatility. The client normally has

Clyde ""Dave' Davenport

Joining Petroleum Helicopters, Inc.,
in 1954, Clyde A. “Dave" Davenport
has had the opportunity to engage ac-
tively in the operation of various types
of helicopters in the U.S., South Ameri-
ca, Canada, and Greenland. As the man-
ager of the company's project for the
evaluation of the Mil-8 and Mil-10, he
is directly concerned with the introduc-
tion of these aircraft into commercial
operations. A bear for work, he keeps
the company's 139 aircraft airborne for

many clients.

many tons of material and equipment in as-
sorted sizes, shapes, and densities to be trans-
ported, The variety of the loads uirca: a
great deal of w:rsaulit}r and the Mil-10 fulfills
this requirement admirably. Its high quadri-
cycle gear, extermal cargo platform with
cargo E]:Iatform attachment system, and ex-
ternal sling equipment give it a load-carrying
capability dil%tl-ﬂf to match,

2, Reliability. The client wants his equip-
ment transported from an infrequently serv-
iced base camp, by helicoprer, to an other-
wise inac—m.-s;iﬁ]c spot somewhere within a
100-mile radius. This means thar the opera-
tor, in order to maintain continuity of serv-
ice, must either have an inordinate amount
of spare parts on hand in the immediate area,
or have an extremely reliable vehicle as-
signed to the job. Reliability is the answer
here. The Mil-10 has far exceeded our expec-
rations in this area. The maintenance man-
hour per flight hour ratio is exceprionally
low. MNonscheduled maintenance has been

ractically nil.

3. Self-Sufficiency. In spite of constant and
thorough planning, situations arise on these
remote operations where the helicoprer, for
assorted reasons, may have to be shur down
or serviced away from the Base Cnmp. There-
fore, the helicoprer should be capable of
operating inddeemly of airfield suppore
equipment. In cgcndcnce requires self-suffi-
ciency and the Mil-10 has a lot of buile-in
independence,

In addition ro the installed pressure refuel-
ing system, it"has an on-board pump and fil-
ter system by which it can refuel from
drums or other containers at the rate of 110
rallons per minute. The turbo-generator can
e usedpus the power source for the on-
board refucling system, the electric pumps
for the main and auxiliary hydraulic sys-
tems, engine starting, and for ground checks
within these and any of the other electrical
.‘iy’ﬁt:l'lls. i

4. Economic Feasibility. As you are aware,
we have subjected the Mil-8 and the Mil-10
to extensive and prolonged resting and evalu-
ation. Naturally, we do not intend to di-
vulge the fruits of our labor; however, raking
into account the fact that the initial cose is
less than the cost of comparable equipment,
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that operating costs are on a par with com-
parable equipment, and looking ar the (fav-
orable) tons per hour graph, it is obvious
that the Mil-10 is very competitive in the
heavy lift field.

Thizs combination of desirable characteris-
tics does not come entirely free of charge.
Versatility in the Mil-10 costs the additional
weight of the high landing gear and hydrau-
lic gripper system.

Reliability also costs, to a certain degree,
in weight, and, to a degree, in flying qualities.
A good example here is in what is, by our
standards, a heavy fuel conerol ]ﬂt!:il'lg N
governing. This, in turn, precludes those
mancuvers that require rapid changes from
low to high power settings.

The major obstacles . . .

The major obsacles to the use of the Mil-8
and Mil-10 in the United Seates are in the
legal arca. It apears that FAA regulations, for
the foreseeable future, will prevent -.m;.rrhing
other than experimental cerrification. This
will preclude any commercial usage of a
remunérative natare.

The Mil-8, in the main, follows the same
pattern as the Mil-10, as far as versatilicy and
reliability are concermed. In addition to nor-
mal p:sigengt:r—r_-arr}-ing and external sling
capability, the Mil-8 has clamshell doors ac
the rear of the main cabin, providing a rear
loading fearure.

It is a more sophisticated machine than the
Mil-10 in most respects. Nf governing and
load sharing are incorporated in the fuel con-
trol system and the magnetic brake-type
stick trim in the Mil-8 is quite an improve-
ment over the motor-type trim in the Mil-10.

Successful competition against other com-
mercial helicopter operators requires that an
operator scan the world for cquipment. On
balance, we feel that the assers of the Russian
helicopters far outweigh their liabilities. We
welcome this additional choice of equipment
afforded by the Russian manufacturers.

VTOL IN
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The Characteristics of the Mil-10
By Leonard J. LaVassar
Chief Test Pilot
Boeing Vertol Division

ESIGNED by Dr. M. L. Mil, the Sovier

Mil-10 crane helicoprer exploits the
Mil-6 engines and dynamic system through
installation in a modified erane fuselage. The
time period when the aircraft was designed
and initially Alown is obscured by the usual
Sovier reticence o publicize new models.
However, it appears that the vehicle had
complered its initial development testing in
the 1957-1958 time span. Initial nororiety af
the Mil-10 was presented in a Sovietr flight
magazine.

In October, 1957, it was reported that a
courageous Soviet pilot had hfted a maxi-
mum load of 26409 Ibs, o an altitude of
6,560 feer, Although specifying thar this was
accomplished with the Mil-6, accompanying
photographs clearly pertained to the Mil-10
flying crane. Soviet accounts have occasional-
Iy failed to differentiate between the basic
Mil-6 and the Mil-10.

The aircraft was demonstrated ar Tushino
Airport in 1961 carrying a portable house
and transporting other bulky, low density
external loads, It s sptculn:cd that the initial
development af the Mil-10 was predicated on
a  requirement  for transporting  milicary
equipment, particularly empty liquid fueled
missiles.

For reference, the length of the Mil-10 s
137'5" and the overall height ac the main
rotor hubs is 325" with a ground clearance
to the underside of the fuselage of 1297,
(See Figure 1 for silhouete comparisons with
our CH-47 and CH-54.)

The Mil-10 is a single-rotored configura-
tion powered by two free wurbine engines.
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These larcrally-positioned engines drive aft
to the main transmission. At this location the
power turbine inpur shafr speed reduction
ratio is 49.2 resulting is a normal vertical
shaft speed of about 120 rpm. Torque from
the power turbines of cach engine drive two
bevel gears of the transmission first stage;
accordingly the gear box is provided with a
differentially  equalized mechanism  which
distributes the torque received from each
engine to the two driving bevel gears. The
transmission sccond stage utilizes four spur
ears, two transmitting the torque to one
large gear train and the other two sm#es of
the transmission presenting a closed differen-
rial mechanism consisting of planctary stage
and gear train drive.

The main transmission is lubricated by a
forced pump system and also by a splash-
type syvstem, Lubricarion is fed to all bear-
ings and gears by complicated internal pas-
sages. Two free wheeling clutches on the
engine inpur shaft are installed to permic
transmission everrun during one engine out
or Ptnrcr off operation.

Positioned at the base of the aft pylon is
the intermediate transmission  between the
primary and the tail rotor transmission. The
npur shaft rotates at 2,065 rpm with a redue-
tion ratio of 9714 resulting in a tail roror
rpm of 678,

The aircraft is equipped with a quadri-
cycle landing gear, each gear urlizing oleo-
preumatic shock absorbers and dual wheels,
Referenced model included equal gear tread
for the fore and aft wheels of a proximately
25 feet. During the initial notoriety accorded
this aircraft a platform was pusftiﬂned be-
neath the fuselage and attached ac cach gear
slightly above wheel height. Several photos
were released disclosing the capability of the
vehicle to raxi over large loads and take ad-
vantage of ground effect for vertical liftoff
or forward speed runs as a STOL 1o improve
payload capabilicy.

Although the Mil-10 was intended o per-
farm the crane mission other capabilities have
been compromised bur not neglected. The

aircrafr features an internal Cargo compart-
ment of 467 in 1er}gth. 872" wide and 56" high
with provisions for 28 woops. A more con-
temporary version of the Al-10 aircraft was
dispilajr:r_f at the Paris Air Show in 1967 (Fig-
ure 2}, The forward wheel tread has been
reduced o 19°10%. A pilot/observer green-
house-type compartment has bheen config-
ured ar the underside of the fusclage below
the cockpit area. This rear-facing seat with
conventionally positioned stick, vaw pedal,
and thrust lever is added to provide an ex-
ternal load visibilicy and precision position-
ing of the aircrafr relative to an external load,
The rear facing external load observation
compartment is accessible in Aight.

Flight Testing

The methods of substantiating the struc-
tural integrity of the dynamic svstem of the
Mil-10 in flight testing is similar although
apparently less stringent than current Ameri-
can technigques. The structural tests of all
Sovier helicopter main components include:

(1) Measurcments of loads applied to the
critical components during all possible Aighe
conditions,

{2} Laboratory structural rests of these
components that simulate the in-flight loads
and determination of their static or fatigue
strength.

{3) Comparison of in-flight loads with
component strengrh determined when test-
ing. In rhis case both fatigue and static
strength must be higher than the applied
loads by a given and higher value mlljllzd a
s:t'ct:.' factor or safety margin,

A rypical flighe plan profile for stress
measurement  tests  includes  hovering  in
ground effect, acceleration to 80 km, climb
o a pruxin'mncly 3,000 feet, acccleration to
maximum level flight speed, partial power
descents, autorotation, and decelerarion to
hover and touch down.

Load and stress measurements are generally
accomplished up to 3,000 feer. It is claimed
that the in-ﬂight loads measured ar the higher
altitudes at identical speeds are similar to
those encountered ar 1,000 feet.

In fight tests the following helicoprer
components are instrumental for in-flight



loads and stresses. The main rotor blade, the
hub, the swashplate assembly, the main trans-
mission, tail rotor blade, rail rotor transmis-
sion, tail boom, pylon, and stabilizer, and
engines supports and landing gear.

The main rotor spar is unique in design
fearuring a steel tbular spar of wvariahle
spanwise sections, At the blade rip the spar
through two prior form variations is ellipti-
cal to prove additions chordwise rigidicy,

We've made a plor that can be interpreted
as a representation of the fuselage vibration
level. The “hump™ through the 20 to 60 km
speed band accurately portrays the heavy
transition vibration peak experienced on oc-
casion by passengers and pilots who have
flown the arcraft. Russian pilots when dem-
onstrating the vehicle accelerate through the
eritical low speed band to top off these peaks
and minimize the aircraft and passenger ex-
posure to this undesirable environment. The
aircraft is judged to be unal::cl:Eablc from a
vibration viewpoint above 120 knots.

Another plot identifies the main rotor shaft
vibratory stress amplitude versus forward ve-
locity for various c.g. positions. The aircraft
has a c.g. range from —7.B8 aft to +9.84"
fwd. The aircraft would possilby be ﬁigh:
limited at the forward cg. in consideration
of the relatively high rotor shaft bending.

Anather plot is unique in that it not only
identifies the Vmax speed vs Alvitude, but
also the Vmim/Altitude, which is something
we don't have, As you can see, the plor dis-
plays a minimum speed vs altitude, which
shows zero airspeed at ground level, and the
aircraft is then limited to abour 90 kilometers
at 500 meters {or abour 1,500 feer), progres-
sing upward as you increase in aldrude,
which narrows the speed band or the avail-
able speed ar which the pilot can mancuver
the aircraft,

Power versus altitude

A plor of power available versus alritude
i Figure 3) very well substantiates Joc Mash-
man’s comments. The Soloviev engine will
develop 5,500 hp at sea level and this builds
up ro about 5,750 hp at aboot 4,500 fr. and
it falls off to intersect the 5,500 hp line at
gbout 3,000 meters, or 10,000 feet. A lower
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(Figure 3) Helght above 5L, km

plot shows the rremendous power available
the engine can develop versus ambient air
temperature displaying that at sea level it can
develop 5,500 hp up o 40° C.

A plot of hovering ceiling out-of-ground
effect shows the takeoff weight and resul-
tant useful load of cargo and fuel. The curve
between sea level to 1,000 meters (3,000
feet) is nearly vertical. The maximum take-
off weight lis'mg the hover out-of-ground
effect as a criceria is §2,600 lbs wich a useful
load of 20,900 Ibs. The aircraft can hover
out-of-ground effect at 2,460 feer,

The takeoff useful load of the aircrafe is
substantially enhanced where the vertical per-
formance is predicated on hover in ground
effect. Using the standard atmospheric as a
reference, the vehicle can perform a vertical
takeoff at a gross weight of 94,600 lbs with a
wseful load of 33,000 lbs,

Cockpit arrangement

The cockpir is l:quiﬁpcd with three seats
for pilor, co-pilot, and Might engineer. A cen-
ter aisle of approximately 28 inches in width
provides good aceessibility to each of the
seats. The flight engincer is located on the left
side of the cockpit behind the pilot's sear.
Cﬂckpit presentation favors the eft side of
the mrcraft; in fxed wing aircrafe the pilor
or plane caprain is seated in the lefr sear, Afr
of the cockpit area is an auxiliary compart-
ment approximately five feet long, positioned
berween the cockpit and troop/cargo area.
The main entrance door opens into the lefe
side forward of rhis compartment,

The apparently contemporary cockpit in-
cludes a panel across the Fﬂrward section of
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the cockpit area featuring a continuous
straight line bascline with an elliprical shaped
top. In this configuration the instrument
panel outline ser'tuus?y impeded visibility over
the console and this was more apparent in
the fAare attitude, (Figure 4).

On one prior occasion the cockpit presen-
tation included a circular panel of 8" in
diameter for pictorial presentation for a
closed circuit TV. The camera lens were
mounted on the underside of the fuselage to
improve rearward and downward 'ris:!!ﬁjlii}'
during cargo loading. The camera lens could
e controlled in azimuch and  elevation
through a four-way beep-type control on
the stick.

Sliding windows of approximarely 28"
were provided on either side of the aireraft.
Fach of the windows was howed outward
o ],'H:rmit cither the }'rilnt or cn-pil{rt to im-
prove his sideward and rearward 1.'i:i1'|}i|it_1.'.

Maintenance

Ease of maintenance was obviously a pre-
dominant pre-requisite during the J::i:'f:n of
the Mil-10 helicoprer. Mo special tools are
required for inspection of tlI:e r:|I.w:n.1.'|_‘1'|:-]='||'||u.
transmissions, or the rotor head. For blade
inspection a ratcher wrench np_pmxinmclj.f
three feer in length is stowed in the main
transmission under the cowling. This special
wrench can be inserted into the transmission
case for rotating the blades to a proper posi-
tion for inspl.'r:tmn or removal,

Four platforms are provided on either side
of the aireraft and may be hydraulically con-
trolled from the cﬂchpit. An clectrié-pnw—
ered hydraulic pumr is available to provide
hydraulic power when the engines are not
aperaring. %ach work platform containg two
hydraulically-actuared latches and a trun-
nion-mounted  hydraulic  actuator  which
apens the wark -platﬁ}rm to the horizontal
position. The platforms are of twe-piece
construction and forged struts ar either end
are hinged to the work platform ar the u})per
edge. During opening of the work platform
they rotate downward along the fuselage skin

b
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Leonard J. LaVassar

The Chief Test Pilot at the Vertol Division
of the Boelng Company, Leonard LaVassar
joined Vertol in 1950 as a production test
pilet, being promoted In 1952 to Chief Test
Pilot with responsibility for all flight activities.
A graduate of the U.5 Mavy Flight Training
Program, he flew transports in the Pacific
and also served as a pllot with Pan American
World Airways. He was project test pilot on
the first tit-wing VTOL, the Vertol Model 76.

and slide into a fixed recepracle. This method
of work plarform rerention is positive and
eliminates the use of cables from the fuselage
to the upper surface of the placform which
may be hazardous when proceeding from
one platform to anorher. Handrails are per-
manently attached to the fuselage structure
approximately four feet above the waork plat-
form on each side of the aircraft.

One of the unique design features of the
Mil-10 s that the fuselage complete with
powerplant, main transmisison, and main ro-
tor shaft 15 rotated 1° 30 min. to the righe
in relation o the cockpit and cabins, '[ghis
insures simuleancous lifcoff of all wheels in
the vertical lifroff,

Observations summarized

The following summary of the various

aspects of the .’ﬂil—lﬂ is predicated on per-

sonal observation, avgmented by comments
made by qualified :ﬁmervcrs during flighe
operations or by pilots who have flown the

Mil-10:

I. The general workmanship is good.

2, The design of the aircrafr 15 orienved
o mamtenance,
The ratio of empty wn:ight to appmvcd
maximum takeoff weight is extremely
high. ’

. In view of the ime the aireraft has been
in service, the TRO times are low.

. Flar rating of the engines to 10,000 feer
is an admirable concept,

. Cockpit presentation and  flight han-
dling characteristics have been accorded
relatively low priority in design.

. The most impressive feature of the Mil-
10 is its size.

i



QUESTIONS AND ANSWER

FOLLOWING THE "ROTARY WING IN THE USSR" PANEL PRESENTATION

PARTICIPANTS: LTG Harry W. 0. Kinnard, CG, USA Comb

Assistant General Manager, Boeing Verfol Division; Ralph P. Alex, Chief, R&D Sales Applications, Sikorsky

Aircraft Division; Joseph Mashman, Vice President, Bell Helicopter Company; Donald R. Segner, Engineering

Test Pilot, Lockheed-California Company; Leonard ). LaVasser, Chief Test Pilof, Boging Vertol Division;
Ciyde A. Davenport, General Manaper, Commercial Operations, Petroleum Helicopters, Inc.

B MR. DOUGLAS: Gentlemen, ladies
.« .. In the remaining 256 minutes to a
half hour, I will entertain questions
from the flooy. I'll ask that we not make
gpeeches from the floor and that the
questions be pertinent to the subject at
hand. Please identify yourselves as you
raige your hands and I recognize you,
and if you would, please address your
queation to one of the panel members
g0 that he may answer your question
directly. With that introduction, we're
open for questions . . .

H MR. ROBERT WAGNER (Hughes
Tool Company) : I'd like to address this
to either Ralph Alex or to Joe Mash-
man. Considering the faet that the air-
craft that you were talking about were
in production ten years ago and you
gaid that that technolopy was away
ahead of what we had at that time, 1
wonder if you would comment about
more currvent equipment.

B MR. DOUGLAS: Ralph, why don't
vou take that on since you arve going to
talk about future Russian helicopters?
M MR. ALEX: On the present designs,
the contra-rotating model has gotten
up to 16,000 lbs and we hear that
they're going one step higher . . . I men-
tioned that before but I was pretty cut

i3

off here . .. (Laughter) . .. but I heard
in Paris about a 180-fool contra-rotat-
ing crane at 230,000 to 250,000 gross
and 40,000 flat rated horsepower in-
stalled with 70,000 actual horsepower
at sea level, We have had two Western
observers see something similar to this,
but they didn't know what they really
saw, They saw what they thought was
a tip-jet driven machine which Bob
Wagner would like, but he now says the
reason he thought it was a tip-jet was
because he didn't see any tail assembly
or rotor, or he might not have seen the
second rotor on it.

This is what we hear and 1 hope that
we'll get pictures of it and some more
information authenticated by a picture
within the next three or four months.
But they do feel that they need the big
machines. Kamov feels that contra-ro-
tating is the only way to go for real big
ones. He told me that and (Dr.) Mil
pooh-poohed him, and 1 don't know
who is right, We hear that there s an-
other machine over there that is about
that same size, and which one will be
authenticated, I don't know.

B MR. DOUGLAS: Joe (Mashman),
would you like to add to that?
{Continued on the Next Page)




VTOL IN
THE USSR

QUESTIONS AND ANSWERS

P e —————
H MR. MASHMAN: No, I think Ralph
covered it.

B MR. DOUGLAS: Fine.

B MR. JACK SOBELMAN (General
Dynamics) : Mr. Segner, what about the
Russian developments in any type of a
rigid votor application?

H MR. SEGNER: I'm not really in a
position to say. I do know that they
were very curious as to our equipment
at both Paris Air Shows, and they talk
as though they were working on one,
but nothing was spoken on this directly
and we did not ask direct questions on
this. The interest of their flight test en-
gineers and engineering test pilots was
extremely high. Dr. Mil indicated that
it was nothing new to them so whether
or not they are looking at it or not
would be pure speculation.

H MR. DOUGLAS: Perhaps 1 can add
a little to that ., . . I would commend
your reading a translation of Dr. Mil's

“Dave"" Davenport on the firing line.
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book on aerodynamics published by
MNASA. It's a very excellent book and to
gome extent might alse answer Bob
Wagner's question on the currency of
their technology., My understanding is
that they do have a rvesearch program
on a hingeless or rigid rotor ; 1 differen-
tiate between the two, Next question ¥
B MR. PAUL F. ANDERSON (ODCES-
LOG, DAY : Mr. Davenport, what are
the FAA restrictions (involved in your
test of the Russian commereial eraft) 7
B MR. DAVENPORT: The problem
with the FAA — although this iz a legal
area and you must recognize that I'm
only in the operational end of this —
but as I understand it, since the FAA
cannot go to their factories and sce
their manufacturing processes and
what sort of quality contral they pur-
sue, they won't recognize oy certificate
the ships without going through a full-
blown program here in the States which
would be prohibitive from a cost stand-
point.

B MR. ANDERSON: There are no spe-
cific aerodynamic restrictions that you
know of . . . it is strictly a quality con-
trol?

H MR. DAVENPORT:
Not to my knowledge,
B UNIDENTIFIED: ['ve noticed that
each time we've seen pictures of the
Mil-10 it always had the same tail num-
ber . .. 402, Do you have any indieation
of what the inventory of these things
are? . .. and alzo, along the same line,
Mr. Davenport, what is the lead time
they're talking about in produeing these
things should vou buy them eommer-
cially ?

B MR. DAVENPORT: I'm sorry but 1
don't have any information of that na-
ture.

H MRE. DOUGLAS: Perhaps Ralph
Alex might have some information,

B MR. ALEX: On production, they say
that they've built over 50 Mil-10'z and
another commercial operator has been
over there and has flown their machines
and he says that delivery would be

That's right.



within 12 months, The purchase price iz
about $2 million, or a lease at $200,000
a month, This iz what the general fig-
ures are and add the export if you buy
one from Russia. And as Mr. Davenport
said, how do you operate it and prove
this aireraft is airworthy and show
them all the design data and the quality
control and prove that the aireraft is a
production aiveraft? Those things arve
almost impossible (to do) but they are
trying it and France is entering a mu-
tual program with the USSE and they
are attempting to certify the aircraft in
France, and since the U.S. has a recip-
vocal agreement with France on certi-
fication, they may then try to get a U.S.
approval for use in the Western Hemis-
phera,

B GENERAL KINNARD (Hg, CDC) :
I'd like to ask about the dust problem.
I gather that they do design their ma-
chines for operating in all environments,
but do they have anything different?
What is their approach on foreign par-
ticle separation and so forth?

B MR. DOUGLAS: Dave, why don't
you try that first? What do you do (at
Petroleum Helicopters) about sand ope-
rations 7

B MR. DAVENPORT: We have asked
them if they have any sort of air sepa-
ration for the engine inlets and I haven't
had a reply on that. We've asked sov-
eral questions, of course, for we're in-
terested in a lot of things . . . the possi-
bility of converting to the K Model if
we wanted to go straight sling. Appar-
ently, the size of the engines gives them
some protection by itself. We've had a
little ingestion but with no apparent
problem, As far as anything being ac-
tually available from the aviation ex-
port, I don’t know of it.

B MR. DOUGLAS: Joe and Leonard,
can you add anything to that with re-
spect to operations in a hot, sandy en-
vironment? Ralph?

B MR. ALEX: As far as we know, in
discusging this with some of their en-
gineers in Paris, they have no design
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that prevents particle ingestion and
they have ignored that. Moest of their
real operations have been in all-weath-
er, but the dust part of it they just
ignore it. Whatever their engines in-
rest, they feel that their engines can
eat it just as we did for years and they
keep out of the ground effect condition
and ingest as short a time as possible.
They have not faced up to that prob-
lem.,

B MR. DOUGLAS: Are any members
of the Israeli Defense Force here this
morning who might want to answer
that question? . . . I did discuss that
with members of the Izraeli Defense
Forces and they felt that their equip-
ment was very seriously deficient —
all of their equipment, the tanks, the
helicopters, and everything else. They
made reference to and anecdotes to
tanks being delivered with fur-lined
helmets as a “for example™ in the Sinai
Campaign. They also talked of what
they knew of the Russian helicopters
specifically not being adequately de-
signed for hot, sandy operations. Are
there any other questions?

B MR. HANK KURT (Grumman) : Do
we have any information from Russia
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on the development of higher-speed
VTOLs that might . . . disc loadings, or
of interest in jets, tilt wings, tilt rotors,
anything of that sort, fans?
H MR. DOUGLAS: Ralph, you might
want to show your film at this point,
the elip on the autorvotational capability
of the . . .
B MR. ALEX: We could show the film,
but it wouldn't answer Mr. Kurt's ques-
tion. Basically, they've come up with
lift fanz and as we all know at the last
show at Tushino Aerodrome, they
showed three or four VTOL fighters and
amazed the Western world by doing
it 50 cleverly, and quickly, and opera-
tionally, and not just one aireraft, but
many. They've done that in all fields,
but in the helicopter field, they've pot
the compound, big machines at 80,000
gross, and they've filled it, made zome
world records, and shelved it. They
think helicopters are the only way to
go and from then on it's got to be a very
fancy VTOL with fan in wing, and this
is about what we hear in Paris. This
may not be the complete case, however,
B MR. DOUGLAS: There was one
question asked before the meeting
started on whether or not they hold
competitions like we do, Do they make
unilateral decisions or do they go
through a competitive exercise ¥
B MR. ALEX: Well, I was in the De-
sign Bureau and Mil, Yakovlev, and
Tupolev were all there, and as an ex-
ample, on the Mil-6, Mil's wife iz his
chief of stress and she said that she had
two people assisting her, and that was
the extent of the stress analvsis on that
machine. It's a little different than in
the U.5.

The design team that built the Ya-
kovlevy machine was part of Mil's team,

in

and 35 to 40 people did the whole job.
What they did was to take the Mil-4
eomplete power package, rotorhead,
gear box, and all; modify them slightly;
and then put two of these proven pow-
erplant and dynamie eomponent pack-
ages, one on each end, and the only
modification was the conmecting rods,
This is the fast way to do it. Their de-
sign teams are very amall ; their accom-
plishments are very big. This was simi-
lar to the way we did it in the eavly
'30°s and the "40's when eight or nine
people would be the extent of a design
team for a machine, aireraft or heli-
copter.

B MR. DOUGLAS: I'm not going to let
you off that easily, Ralph, because I've
debated the management system with
the Russians. Let me ask you this . , .
when they build a prototype, where
does the production redesign go then?
B MR. ALEX: After Mr. Mil made his
prototype, the production design was
then bid for by manufacturing facili-
ties. Again, this is as I heard it when
I was over there. The Mil was built in
Irkutsk in Siberia. The factory there
bid on the design; they had the tech-
nology ; the State Central Committee
knew they could do it; they got the job
and they did it completely with Mil as
a consultant, He was out of the divect
line of fire on the redesign for produe-
tion.

B MR. DOUGLAS: So the designers
that we know well for the most part
design and build prototypes and pro-
duction redesign is accomplished by
other design teams in other places.

H MR. ALEX: . .. complaints!

B MR. DOUGLAS: They have some
real problems! . . . (Laughter) ... So
it doesn’t come that easy.

W MR. ALEX: For example, they took
one of our helicopters and gave it to an
auntomotive facility and they built Kel-
vicopters and refrigerotors for quite
awhile! . . . (Laughter).

B LTC RUSSELL BAUGH (Fort Ruck-
er): My question is directed to M.



Mashman, or to Mr. Segner, I believe.
.. . SBome months ago, “Fish™ Salmon
eame out to Fort Rucker and gave us a
talk on Russian helicopters and alluded
to the fact that they seemed to be quite
unstable immediately prior to landing
and shortly after getting to a hover. ..
{Remainder of question undeeipher-
able).

B MR. MASHMAN: The aircraft that
I had occasion to fly was such that I
wasn't aware of any particular insta-
bility, nor was there any requirement
to go about a ground effect prior to
accelerating. In faet, as Ralph indi-
cated, due to the transitional lift vibra-
tions, they aeccelerate very rapidly to
get through that (phase or) period so
as to provide maximum comfort for the
passengers, 1 believe that the movies
that Ralph has preity much confirm
that.

B MR. DOUGLAS: Don, can you add
to that?

B MR. SEGNER: In observing a lot of
the films, particularly taken at Parvis,
you can see that there is a lateral axis
overcontrolling problem which I men-
tioned in the Mil-8, but this isn't a ma-
jor problem and the ASE {Automatic
Stabilization Equipment) damps it out.
It does a very fine job and it hovers,
and I found no deficiencies in any of
the hovering regimes,

B MR. PAUL ANDERSON (ODCS-
LOG, DA) : Joe, if you'll remember on
the Mil-6 that we flew, I noticed a very
definite wallowing effect just prior to
breaking ground, not in the hover itself,
but as vou moved out but after that, it
was (insignificant).

B MR. MASHMARN: During your run-
up, you do go through a couple of what
appears to be resonant frequencies, and
due to what 1 believe to be the low rotor
rpm . . . what was it? . . . about 100
rpm? . . . 80 as you go through these
frequencies, and I'm just guessing that
one was about 20 and the other was at
about 50 or 60, instead of being a vibra-
tion, it was more of a waddle. But in
flight, T wasn't aware of anything but
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what the pilot might induce inte it when
you are flying without the stability sys-
tem.

B MR. LaVASSER: Omnece it has at-
tained cruise speed, the aircraft never
held trim. It was constantly purpoising,
some piteh, and occasionally it would
roll, and when the uninitiated pilot who
was not a Russian pilet . . .

B MR. DOUGLAS: I'd like to ask a
question of you, Leonard. You made
reference to the unique blade construc-
tion of the Mil-6 and the Mil-10, which
provides an unusually flexible blade,
more flexible than what we are used to
in this country. Did you find any un-
usual fMlight charactevistics associated
with that kind of flexibility, either from
a ground rev up point of view, transi-
tion, forward flight, high speed?

B MR. LaVASSER: 1 really couldn't
associate any deficiencies with the par-
ticular blade design. The transitional
speed regime, 1 thought, was extremely
high and it was reminiscent in some
reapects, you might recall in 1953, to
the XH-16, the largest helicopter in the
Free World at that time. That also had
these characteristies . . ., if you sustained
the airveraft in that particular speed
range and we used the same technique
the Russians did to minimize the ex-
posure time when the aireraft was in
that particular regime. It was a very
undesirable characteristic, but I could-
n't particularly apply it to the blade
design.

H MR. RAY F. DONOVAN (Sikor-
sky): Mr. Davenport, I've been told
that the Mil-10 hag a leakproof hydrau-
lic system, Would you eare to comment
on that?

H MR. DAVENPORT: As far as the
ship we have is concerned, this is ap-

parently the case. I don't think in the
170 hours that we have operated it that
we've had as much as a cupful of hy-
draulie fluid lealk from any of the sys-
tems. It's remarkably well sealed.

H MR, DONOVAN: What do you at-
tribute this to?

H MR. DAVENPORT: The pressures,
I think, are a litle lower than ours which
is probably a contributing factor. Other
than that it must lie somewhere in (de-
sign) policy or something like that, I
couldn’t say for sure,

B MR. DOUGLAS: We may have some
members in the audience whoe are fa-
miliar with the details of this system
having viewed them. Is there a detailed
design feature which provides this al-
most leakproof hydraulic system? . . .,
To my knowledge on that, i.e., lower
pressure systems, they have spent at-
tention to design detail, not only in the
hydraulic system but in the electrical
system. Almost every joint, every coup-
ling in the electrical system or the hy-
draulic svstem looks like it has been
very carefully ensidered.

B UNIDENTIFIED: I'd like to hear
something about the downwash, 1
gather that it must be lower {(with the
Russian designs), but I don't really
know. I'd like to get some feel for this.
B MR. DAVENPORT: I don't have any
figures and I haven't taken any read-
ings or anything of that nature.

B MR. LEE WILHELM (Lycoming) : I
note with interest here their apparent
lack of chemical blade de-icing equip-
ment and apparently they are using an
all-electrical system. Does that mean
they have given up on the chemical sys-
tem?

H MR. ALEX: They have chemical on
the Mil-4 and on the Kamov 15 and 18,
Everything from here on has been elee-
trieal for they concluded the chemical
was unsafe, They think the electrical
cvele system is the only way and they
have gone to 325 to 3756 volts A.C. and
it seems to be doing an excellent job,
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B MR. WILHELM: Another question
here about the relative difference be-
tween UL, and Russian helicopters.
They have de-icing equipment on all of
their aircraft and we have it on very
few. How come ?

H MR. ALEX: It would take about
three weeks to argue that, We've been
arguing de-icing and anti-icing vs none
required for twenty years, but in the
main we don't fly in icing conditions so
we have very little requirement for it.
And now every time that we want to
extend our operations during icing con-
ditions, we get into trouble with the
Civil Board in England, or with the
FAA, We're trying to develop it, but
when you try to get people lo pay for
it, they want you to wait awhile.

B MR. DOUGLAS: Ralph, let me ask
you another question, How do the Rus-
siang feel about operations in Siberia
day in and day out without rotor blade
de-ieing and engine de-icing ?

B MR. ALEX: They would not operate
at all. In a movie I saw them operating

The Mil-& (forefront) is dwarfed by the
Mil-10 dunni their static display at a
recent Paris Air Show. A take-off on the
Mil-6, the Mil-10 has lifted 2715 tons to
8,000 feet.

during a whiteout in the Antaretic, and
as the pilot got into the ship, they said
he was testing his electrical de-icing
system on the Mil-4 and he blezzad him-
self az he got into the cockpit . . .
{Laughter) . . . and the Russian beside
me said, “We even have superstitious
pilots yet!™ . . . (Laughter).

(Note: The initial reel of magnetic
tape ended during the subseguent reply
and the recording did not re-start in
sgufficient time to pick up the final ques-
tion and answer).

H MR. DOUGLAS: We've about run
out of time. Thank you, gentlemen, and
thank you, panel members and General
Kinnard . . . (Applause).

B GENERAL KINNARD: And may I
also thank you, Lee . . . I thought it
wasg an outstanding presentation.
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HENMIGAN, William J.

10 Scarborough Rosd
Cumbariand Rl 02854
HEPLER, Laslis J,

1233A Werner Park

Ft Campbell KY 42223
HEHENANDEZ, WVieior M,

46 Normandy

Fi Bragg NC 28307
HILLIARD, Msurice G.

427 "A" Btroot

Carlisle PA 17013
HOFFMANK; Glenn F,

32 Avelling Strect

Ft Bragg NC 28307
HOLTER, Joha H.

4448 Briarwood Court

Annandale VA 22003
HOUSER, John W,

10 Heintrelman Court

Ft Leavenworth K5 66027
HOWELL, Thomas R,

203 Hocon Alrplane Co

APD San Francisco 96318
HYERS, James E,

338th Transportation Co

APO San Francisco 96337
IVEY, Charles E,

28 Kirby Street

Ft Rucker AL 38380



PCS - MAJORS

JAMES, Jesse H.

Quariers 2665-E

Ft Lowis WA 98433
JAMES, Robart B,

31 Andrews Drive

Daleville AL 38322
JERKIGAN, Cocll L.

10321 Weadard Court

El Paso TX 79525
JOHNSON, Darel 5,

917 Chestrual

Leavenworth KS S6048
JOHNSTOM, Francis E,

B05 Windsor Hosd
Savannah GA 31408
JOPLIN, Paul L.

Hq Bch Bde, Box 11382

Hunler AAF GA 31409
JUDY, Jerry E.

10 Andrews Drive
Daleville AL 35322
EALMUS, William E,
4385=H BMth Strest

APO Seattls 98731
KESTER, Willlam R,
1116=C Parshing Avenue

Ft Eustis VA 23604
KIMZEY, Guy 8,

438th Med Co (Alr Amb)
APO San Francisco 25238
KING, Oeorge G.

306 Briarhill Rond
Enterprizse AL 26330
ENUDTZON, Thomas A.
224 Patrick

Mineral Wealls TX 78067
KOEHLER, Joseph H,
3314 Sharon Chapel Road
Alexandrian VA 22310
LACY, Joseph A.

PO, Box 43

Alleshuarst GA 31301
LAMONTE, Robert §,
1818t Aviation Company
Ft Hood TX 78544
LARISH, Paual G.

105=A Montiath Circls

Fi Banning GA 31505
LEDGERWOOD, Wm. E.
07 22nd Stroot

Ballealr Bch FL 33535
LEONARD, Danlel H.

17th Combat Avm Group
AFD Ban Francigco 95240
LEPORE, Charles J.

15956 Collier Street
Heldalbarg PA 16106
LUNDIN, Keith E,

A0T=3 1at Stroot

Ft Leavenworth KS 86027
MALONE, Howard E., Jr,
1 Helntzelman Court

Ft Leaverworth K5 66027
MARSHALL, Evan D,

122d Avn Co (AS)

APO Hew York 09165
MARSHALL, Thomas J,
807 Westborough Dr, #30
Omnhn KB 68114
MARSHALL, William K.
3718 Rolinhood

Heouston TX TT005

PCS - MAJORS

McCORMICK, James P,

5844 Dupas

Ft, Hood T 768544
MeDERMOTT, Michael J.

10200 Ocean Drive (HAS)

Corpus Christl TX TE419
MoDONALD, Maorle A,

Hyq 34ih GonSpd Gp (AM&S)

AP San Francisco S8308
MeDOWELL, James 1.

832 Dove Place

Colo Springs CO 80908
McELHATH, William T.

3030 Peylon Drive

Colambas GA 31903
MeGEE, Willlam H.

112 Sheridan Court

Lasverworth K3 &6048
McINERKEY, Bermard Af.

175 Harris Drive

Ft Rucker AL 363680
MELLIK, Jamas P.

2614 South 1054k Strest

COmaha NB 68124
MOTES, Clyde L.

224th Aviation Bn

APO Ban Francisco 36307
MNEAL, Paul G,

508 Jearm Drive

Odenton MD 21113
NEWSOME, Joseph D,

824 5.E. 40th Street

Lawion OK 73501
NUN, John B,

104 Wythe Crescent Drive

Hampion VA 23381
CSBORNE, Walten H., 1

258th Signal Detachment

APO San Francisco 96201
PAINTON, Harry D.

Gen Guisan 39, 1009 Pully

Lanaarns Switzsrland
PALMERTREE, Tommy H.

1a Place

Ft Rucker AL 38360
PAULSEN, David D,

1023 Ashland Awenus
Calumbus GA 31207
PHELFS, Jon H.

188rd Aviation Comgpasy

AFD Now York (9827
PLOTT, Thomas J.

430-9 Kenarney

Fi Leavenworth K5 66027
Pa!'.;wnﬂhﬂ. Davies R.

agear Road

Stamford CT 08905
RADFORD, Jamés T,

HHC 101st Abn Div =4
APO San Francisco 96383
RAGLAND, Richard C,

A Co 2mi Aviation Bp

APD San Francisco D&230
RAHN, William E,

11237 B6th Avenun 5%,
‘Tucoma WA §8498
REEVES, Troy, Jr.

B211 Logan Avense So,

Minneapolis MN 55431
ROBINSON, Charles A,
486 Wickham Drive
Colambus GA 31907

PCS - MAJORS

ROMIG, Danny L.
008 Chesnpenke Drive
Havre De Grace MD 21078

ROWLAND, Jerry D.

Hga 15th Aviation Group

APD Kew York 08025
SANTULLI, John F,

Has IFEV (Aviaticn)

APD San Framoisco 26350

SATTERWHITE, Jamoa J.
Box 330
Lecnardiown MD 20500

SAUNDERS, Phillip A,
Hgs 18th Aviation Bn
APD New York 08081

SAWVELL, Vernon L.

Hgs Aviation Command
Ft 5ill OK 73503

SCHESSLER, Donald R.
318 Fourth Avenise
Leavenworth KS G8048

BCOTT, Engle W.

02-1,2 West Ash
El Dorado KS 67042

SEIGNIOUS, Richard H.
USAAVNS
Ft Bucker AL 36360

SHAUTE, Joseph J.

20 Irwin Street
Fi Fuoker AL 35360

SIMPE0ON, Willlam F.,Jr.
1982-B Van Voorhis 5ti.
Fi Eustis VA 23804

BLAYTON, Emmatt, Jr.
Genaral Delivery
Mintarn AR 72445

SMITH, Billy v,

168 Wilshire Blvd
Savannah GA 31400

SMITH, Duane K,

1960 Sunmyside Avenus

Highland Park IL 80035
SMITH, Eldon L., Jr.

2401 Twilight Drive

Colo Springs CO 80901

SMITH, Frod
HHC 11th Infaniry Bde
APO Ban Franclsco 26217

BPENCER, Charles A,
2400 15th Avenuo
Morthport AL 35476

BTANDRIDGE, Lanny
1920 Chorokee Strest
Laavamworth K5 S5048

STANFORD, Harold Iy,

4 Elder Ct, Windsor Frat
Savannah GA 31408

STEWART, Frank B., Jr.
¥ Andrews Drive
Daleville AL 36322

SULLENBERGER, Louls E
208 DMal Strest
Fi Banning GA 31905

BUTTON, William F.
§T03=5 Gilley Strest
Ft Knox KY 40121

SWEENEY, Robert F.

511 Lucas Cresk Road
Newport News VA 236032

TALLGREN, Robert W,
607 Seouth 11th Street
Copperas Cove TX 76521

PCS - MAJORS

TATEM, Kennath E.
G518=8 Lucas Avenoe

Ft 5ill QK 735603
TAYLOR, William D.

1224 Aviation Co (AS)
APO Now York 08165
THORP, Douglas L.

337 Greenfield Parkwayy
Des Molngs 1A 50315
TROMBLEY, Thomas H.
HMiT=A W P

Ft Camphell KY 42223
URBACH, Walter, Jr.

6 Bpanish Moss Couart
Savannah GA 31408
VAN METEH, Harold C.
10303 Antietam Avenus
Falrfax VA 22030
WEBB, Ivan ., Jr.

328 West Lincoln Rond
Siockion CA 85207
WERB, Richard G,

A00 West Lea ﬁwﬂ 210
Enterprise AL 38
WEEMS, Sands 5.; 111

221 La Jolla Drive

San Antonlo TX 78233
WEST, Thomas C,

804th Trans Co [ADS)
APO San Francisco S36318
WETHERBIE, Hobert F.

P, Box 323

Ft Ruaker AL 36380
WIDMER, Edwin R,
Kendall Pond Rd., R.D.2

Londondarry NH 03063
WILLIAMS, ForrestH.,Jr.
310 West Park Avemue
Valdosts GA 316801
WILLIAMS, Jamea 5,

1009 Catalina, Apt N,

El Paso TX 79925
WILLIAMS, Robert T.
3823 Mesdowlark Drive
Columbas QA 31908
WOLIVER, Clarence H.
8224 Kings Arm Drive

Abesandria VA 22308
WOMACK, Kennoth 8,

18tk Aviation Company

APD Ban Frascisco 26238
YANDELL, Jamaa C,

6507 MoeGlachlin Placa

Ft 8111 OK 73803
ZIERDT, Willlam H.

2510 Post Oak Circle

Copperas Cove TX 76522

CAPTAINS

ADAMS, Kennoth D,

14 Jerome Avenae
Uncasville CT 06382
ADAMS, Lincoln H.,Jr,

61 Vaughn Court
Entontown NJ 07724
AINBWORTH, Walter J,
1218 Castlerock Drive
Fayetteville NC 28304
ARMY AVIATION
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PCS - CAPTAINS

ALLEMOND, Pierra

Route 3, Box 8635

Cul Of LA T0345
BALL, Eldon K.

1817 Crestridge Drive
Killeen TX 78541
BARNETT, John G,
PO, Box 15425

Tampa FL 33614
BISHOP, Paul E.

638 Gib=on Drive

Fi Banning GA 31505
BOND, Leroy M,

1608 Qary Avenun
Delrodt Lakes MK 58501
BOYD, Harold L.

377=8 Stone Court

Ft Riley K5 66442
CAOLE, Daryl R,

4807 Journey

Amarillo TX 78110
CARTEH, Willard T.
T643 Browster Flace

Fayelteville NC 28203
CORS0, Richard J.

Hg 34ih Gen Spi Group
AFO Ban Francisco B30T
EARNEST, Olen L.

113 Hutchison Avenuo
Enlerprise AL 36330
FAULKKER, ForresiE,
1108 Westview Drive
Ozark AL 38360
FICKLE, Thomas H.
106-B Arrowhead Road -
Fi Benning GA 31906
FREEMAM, David K.

439 Highland Averus
Ozark AL 38360
FRY, Jerry H.

485 Sallon Avempe
Odenton MD 21113
QaASS, Heary B,

13508 Rookingham Rosd
Savannoh GA 31408
GENTER, Billy V.

4207 Ford Road
Lawton OK 73501
GRAVES, Lawrenoe I,
2200 Rosemary Street
Columbuas QA 31903
HALLEY, James W.,Jr,
Hyg 565th Engineer Group
APD New York 00164
HAKD, Eugens T,

106=4 Galt Court

Fi Beanieg GA 31905
HANBON, John H., 1

5752-A Allison

Fi Knox KY 40121
HARDY, Raymon L.,
3304 Adking Lane
Chattancoga TN 37419
HARNDEN, Lynn H.
HHE 3d Division Arty
APO New York 09701
HILL, Karl B., Jr.

JFK Cir. Speolal Warfare

Fi Bragg NC 28307
ARMY AVIATION
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HOLCOMB, Cornelius C,

S830=A Brott Drive

Ft Knox KY 40121
HOLLOWAY, Harry T.

HHC 2d Inf Bds B Inf Div

APD Ban Francisco 96372
HOLLOWELL, Pal C,0

Box 1548

Ft Benning GA 31005
HOOD, John W,

HHD=52d Combat Avn Bn

APO Ban Franoisos 08318
INMES, Douglas D,

4108 Darbydale Avenose

Wosdbridge VA 22191
JARRELL, Phillip V.

308=B First Division Rd.

Fi Benning QA 31905
KAY, Robert 8,

B Elder Hoad

Kewport News VA 23602
KENNEDY, John P.

G3lE-G Gardner Awense

Fi Knox KY 40121
LANDERS, Curils H.

Co I 158th Aviation Ba

Ft Carson 0O 80913
MACLEOD, James F., Jr.

1303 Morth Van Dorn

Alexandrin VA 22304
McCLENDON, Gary L.

Avn Det ¥Tth Signal Ba

APD Kew York 09028
McDERMOTT, Anthony H.

Garileld Bay Hd, Star Rie,
Sandpoint 1D 3804
MaDEVITT, Coleman J.

§556=H Hisrs Strect

Ft Knox KY 40121
MELENDEZ, Carlos J.

110 Wales Court

Savannah GA 31404
MILNER, Thamas W, I

1113 Morth Sihley Streat

Matairie LA 70003
MUHLETHALER, R.C.

B Co, 1018t Aslt Hal Bn

APD Ban Franclsco 96383
RORTON, John K,

101st Alr Cav Div Arty

APD San Franoisco BE3E3
OSBORK, Roger J.

4213 East 104th Terrace

Kansas City MO 84137
FETTY, Stephen O,

1804 5.E, 12th Street

Minaral Wells TX Teds?
PRICE, Thomas W,

123-B Butte Strest

Ft Banning GA 31005
RHODEHAMEL, Kart A.

405=1/2 Warbler Road

Killean TX TEE41
RICHARDSON, Thomas W,

212 Shady Lane

Enterprise AL 36330
ROBERSON, Hugh B,

118 Dilis Drive

Newport Nows VA 238602
ROSE, Charles 5,

F171 Bwansen Drive

Moblle AL 36808

PCS - CAPTAINS

SCHMIDT, Klaus

375 Hemingway Drive

Hochastar, NY 14620
SMIDT, Orville B

508 17th Avenus

Brookings SD 57006
SMITH, Byron W,

El Hancho Esiates,

Garner TX 76042
SMITH, Thomas G., 5r.

Hyq 219th RAC

APO San Francisco 25318
SNOW, Guentin K.

G64th Trans Detachmont

APO New York 09165
STEVENS, Willlam L.

12 Crain Strast

Fi Ruckor AL 36360
STOVALL, James .

3138 Kerry Lane

Costs Masa CA 92625
THOMAS, Gerald E,

130 Cratg Drive

Sawvannsh OA 31405
THOMPSON, Grover F.

126th Maint Bn. B Co

APO New York 09177
VOEGTLY, Victor 8.

Johngons Trl Vig. #34A

Mineral Walls TX 78087
WEST, Grover C., 111

B Co 227 Avn Bn 1 MirCD

APQ Ban Francisco 986450
WILSON, Jambs C.

1214 Weaver Streal

Johmson City TH 37601
YAHIRO, Junichkl B

270 Mesa Verde Drive

Watsonvilla CA 25078

L1

LIEUTENANTS

ADAM, Charles F.

14Tth Aslt Helloopter Co
APD San Francisoo S6201
BAGINSK], Joseph C,

3400 Brasburn Streot
Saoraments CA B5821
BAKER, Delmar G,

213th Aslt HMellcopter Co
APO San Francisco 56288
BAXTER, Jaokio L.

5342 Cache Foad, Apt 27

Lawton OK 73501
BEATTON, Kit W,

1 Sgdn 8 Cav 1 Alr CD

AFO San Franciaco 56490
BENTLEY, Aubray L.

03 Morth Woodstock Dr.

Cherry Hill KJ 0BO34
CANADA, Bobby L.

7 Clawson Drive
Colambas GA 315906
CARR, Thomas E,

BA10 Porddleton Plks, 48

Indianapolis IN 46226
CHIVERTON, Fred W,

1017 Fargo Avenue

Dixon 1L G1021

COMEE, William K.

B0 San Anton

Savannah GA 31408

PCS - LIEUTENANTS

CRIDER, Thomas K.

101 AbnDiv 5Trans Ba

APD San Franclsco MIH3
DAUB, Aogust, Jr.

16 Godirey Road

Upper Moatclalr KI07043
DAVENPORT, John D,

PO, Bax 5668

Titusville FL 32780
DHRAKE, Kennoth E.

CMR 2, Box 6272

Ft Rucker AL 36360
DUNCAN, Donald W,

F Trp 16Cav 55 Avn Bn

Ft Hood TX 76544
GOMOLL, George W.

17th Aviation Group

APQ San Francisco 26240
GOODAWIN, Jackie L.

360 Boachmont Dr. Apt4A

Newport MNews VA 23602
GORDOK, Elten T,, Jr.

306 Groen Village Road

Ozark AL 38360
HANNA, James R,

26 Officers Row

Ft Baraven GA 31311
HIGBE, Wayne J.

1606 2ath Street

Bloux City 1A 51104
ISLE, Stephon A,

Bax 428

Okanogan WA S8840
KESKER, Jouol R.

114th Aslt Helicopter Co

APD Ban Franclsco 0835T
KEOCHEKDERFER, AMW.

125 HILl Strost

Founlain WI 54629
LANGENFELD, Joseph J.

155th Aslt Helicopter Co

APO San Francisco 55287
LAWEBON, Willle A.

260 Castls

Fi Dragg NC 28307
MAIDA, Richard C,

537 Castle Drive

Fi Bragg NC 28307
MeADOO, Arvil W.

Hox 431

Guymon OF 73542
MoALLISTER, David B,

25 Inf Div.Div Arty {Avn)

AFPO Ban Francisoo 08225
MoBRIDE, Ronald J,

512 Windsor Drive, #9

Fountain CO BOELY
HASH, Robort L.

44 Coooanul Row

Palm Beach FL 33480
HELMS, Billy L.

178th Aslt Helicopter Co

APD Ban Francisco 96357

PETEHRSEN, Dala K.

129 N. Bmhy Ave,, #2107
Colo Springs CO BOS0D
POOLE, Otha L.

Routs 3, Box 53-C

Kilgors TX 75662
RICHARD, Kewlon M.II

Box 974

Mareals OR 57484



PCS - LIEUTENANTS

SALE, Richard L.
2675 Flelcher Phwy. #1032
El Cajon CA 92020
BINGLETON, Gayle L,
C Trp 3/17th Cavalry
AFO San Franoiaco 982689
STARK, Cortland B,
1561 La Fiesta Drive
Lake Ban Marcos Os 92069
STOUT, Duans C.
3226 Holiday Dr, Apt 8
Lnnsing Ml 48012
THOMPSON, Richard W,
2320-D Slerra Madre Ct.
Rancho Cordova CA 85670
WALLACE, Bonnle J.
2133 Town & Counltry, #4
Santa Clara CA 85050
WOTKYNS, Anthony L.
f4bth Trans Co [AM-GS)
APOC Ban Francisco 85238

Cwa-Cwa

AKERS, Robart K,

478th A Co Drawer 53

APO Ban Franoigoo BE3T
ALLPHIN, Edward W,

12th Aviatlon Group

AFOD Ban Franciacoe 95266
ARNOLD, Jimmis D

810 Allen Streat

New Cumberland PA 17070
BAKER, Bobby Les

Main P.O, Box 332

Ft Waltars TX TG0&ET
BATTLE, Ralph 4.

19430 Christmas Road

Miaml FL 33157
BAXTER, Peter K,

808 Broadmoor Dr. #1248

Ft Worth TX 76118
BELL, Willlam Dy,

749 Adams Dr. Apt 2R

Newporl MHews VA 23801
BERCAW, John A,

12012 Mdlegrnd Rd. AZ05

Savannah GA 31406
BOYNTON; Frank M,

4707 Ogeeches Hd, Bx 33
Snyannah A 31406
BHEMMNER, David A,

198 Harris Drive

Ft Ruckar AL 36350
BRINTON, George D,Jr.

10002 Ocean Dr, (NAS)

Corpus Christl TX TE418
CANON, Melvin L., Jr.

B0, Bax 571

Daleville AL 36322
CHAMBERS, Rex K.

303 Californla Strest

Carterville IL 62018
CLARK, James E.

125 Jenkins Drive
Savannah GA 31405
CLAY, Douglas E.

USASCCE Avn Company

APD Now York 09164
COOL, Donald J,

4711 Dgeechen Rd. Lot 124

Bawvannah GA 31405

FCS - CWOs

COONEY, Jamea T,

310 Patrick

Mineral Walls TX 78067
CRAME, Gary D,

A0th Trans Company

APO Hew York 09165
DAYIS, Conrad

USARHAW (Avn Del}

APO Ban Franclaco 96557
DEGEEST, Gordon E.

Hyg Third Army

Ft MoPhorson GA 30330
DERNIS, Davld H.

1616 5.E, lat Stresi

Mineral Wells TX T606T
DIBBLE, John C.

508 5.E. 26ih Avenus

Mineral Walls TX 76067
DUHCAN, Bruce L.

303d Trans Co (Aclt) G5

APD San Franoleco B8530
DUNCAN, Kennath E.

B12 West Avenus “EV

Copperas Cove TX T6522
ERDEAMP, Lawrence T,

402 Martin Streat

Orark AL 38380
FILIPOWSKI, Hobart J,

2087 Quincy

Salina K5 67401
FHEEMAN, Alvin C.

180ih Aslt Helioopler Co

APO Ban Franolsco 88318
GALLICK, Andrew E,

567 Larelle Rd, Ris 2

Westville OH 43083
GARANZUAY, Anlonda

5803 Jolmer Dir. Lot 70

San Anonlo TX TE2IE
GARHETT, Hobert H,

1007 Little Streat

Copparas Cove TX 783522
GRIFFIN, Gerald L.,

97th Signal Ba [Avn Dat)

APO Hew York 05028
GWALTHEY, Palrick A,

33dth Armd Hel Co

APD Ban Franoisoa 86227
HEKEON, Jimmie H,

Rie 2, Mann Apartments

Entarprigse AL 36330
HINKLE, William C,
205th Aslt Helicopter Co

AFO Ban Francisco 85280
IVEY, Willlnm D,

56th Aviatlon Detachmaent

APO New York 09028
JARDNE, David C.

PO, Bax 184

Washburn ME 04788
KENDALL, Terry A.

4645 Gore Blwd,, Apt 78

Leawilon O 73501
KINSEY, Charles J,,Jr,

Wildwood Mob Pk, Lot @

Daleville AL 36322
LEMONTE, Harry, Jr.

1102 Deess Streel

Dzark AL 38360
LEONARD, James C,

204 Dauphin Street
Entorpriss AL 36322

PCS - CWOS

LEONE, Jan V.,

103056 Mdlegrnd Rd. #28
Savarmzh GA 31406
LINDSEY, Inn D,

201st Avn Co (Corps)

APD Bnn Francisco 86360
LOMBARD, James D,

Hural Routs 1

Pentwaler MI 45448
MARTIN, Ronald 3,

Trans Med Hel Co

AFD Sealtle 98731
MeCALL, John 5., Jr,

P.O. Box J0&

Reldaville GA 30453
McELROY, James H,

BGth MI Del (Corps)

APO Ban Francisco 88350
MILLER, John R,

A56=F Beeohmont Drive
Newpart Hews VA 23602
MITCHELL, James K,

B2d Aviation Battallon

Fi Bragg NC 28307
ORIFICI, Frank C.

Main PO, Box 643

Ft Wolters TX TG06T
PARIS, Robari K,

USA Hg SASCOM-Avn

APO New York 00TST
PARNELL, Jamas L.

C Trp 2/17th Cavalry

APD San Francisco 962859
PATCHETT, Randy L.

380th Avlation Company

APD Hew York 09165
PAULT, Franklin E.

2813 Hurslviow Drive

Hural TX T&053
PAULIN, James H., Jr.

12408 Largo Dr, Apt BT
Snvannsh GA 31406
PIETY, Rlaghard L.

c/fo ©, Johnson, Ris 1

Sturgeon Bay WI G238
HADFORD, Wilbert O,

186th Aviation Company

AFO San Franclsco 96338
REZNAK, Joffery M.

PO, Bax B8

Ft Rucker AL 38380
RHODES, Richard ., Jr,

Wildwood Trl Pk Lat 4

Dalaville AL 36323
SCHRAMM, Waltar J.

B=-5 Trans Bnl0l Abs Div

APO Ban Francisco 26383
SCOTT, Kennath G,

Houla 4, Box 424=F

Hol Bpringa AR 71901
SHEFFLER, Robert J.

2430 Rolla

Joplin MO 84801
SHYDER, Michsel J.

Maln PO, Bax 671

Ft Wollera TX TE0ET
BUAREZ, Joso A,

101 Walknat Drive

Enterpriss AL 36330
THOMAS, Harold W,

USAAVKS

Fl Fucker AL 36360

PCS - CWOS

TIMMONE, Wesley F,
34 Japkins Ct, Ate 3
Weatherford TX 76085

TURMAN, Willard G,

1200 Enst Bllby Road
Tucson AZ BSTOE

TYNAN, Polar A,
1919=8 Patton Drive
Ft Meade MD 20755

VIRTUE, Morman K.
402d Trans Detnchmont
APD San Francisce 96318

WACHTER, Joha J.

D Trp 3/8th Cavalry
APO New York 00185

WAGGONER, Larry K,
White Cloud
Kapsas 66094

WALTON, B C.
USAREUR AvnSalStden

AFPO Mew York 09178

WATERS, foseph M.
10615 Abercorn Ext. #ET
Sawannah GA 31408

WATEON, Roy A., Jr.
13th Avlation Group
APO Bnn Frapcisco 26491

WHEELER, Bud E., Jr.
Houte 1, Box 100-A
Copparas Cowe TX 76522

WODD, Robert L.

148 Harrla Drive Morth

Ft Rucker AL 38360
WUJEK, Stanley J.

PO, Box 475

Yorxtown VA 23400
YOOD, Richard P,

30 Craln Strect

Ft Rucker AL 36360

wos

AMEIGH, Charles J.
360 Beachmont Dr. #0G
MNewport News VA Z3E02
BRUCE, Michael &,
16122 Diekman Court
Dalton [L 60418
CAMPBELL, John W,, Jr.
533 Ban Anton Drive
Savannah GA 31406
CARFPENTER, Botby C,
521 Enst 401h Strost
Bawvannah OA 31405
CASPERS, Brian A,
1418 Marth 4th Strest
Wishpaton ND BEOTG
CHAMBEHRS, Howard A,
Trallux Mab ¥illa, Lot 32
Neowport News VA 23802
CLAYBORN, John A,
1372 East 87th Street
Chicago IL 60619
COR, Charles H.
31 Evanston Avenus
Seattle WA DE103
DEAN, Ti W,
18 North Fair Strest
Olney 11, 62450
ARMY AVIATION
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DECURTIS, Joseph A,
AMOC 8819 Stu Of Co
Fi Eustla VA 23604

ENGELKEN, Charles T,
113 Leopard Drive
Cahokla 1L 62206

GAMBONE, Edward L., Jr.
35 Bunnyside Avenus
Carpagie PA 15106

HANAWALT, Brent L.
189th Aslt Helioopter Co
APO San Frarcisco 96318

HANDEL, Gooffery L.

Box 77
Ft Fucker AL 35360

HESTER, Claude [,
243 Mulberry
Uvalde TX 78801

LACKEY, Gary W,

8252 Avenida Velar
Claremont CA 91730

LECKARD, William C,
2323 Ridgmar Blvd., #70
Ft Worth TX 76118

LINDSAY, Arthar W,

Eth Aviation Platoon
APO Ban Francisco 853568

LOVE, Clyds C,
180th Aslt Helkcopter Co
APO 5an Franoleco S38318

MALOOF, Donald P,

228 Avn Bn AHC 1CD=-AM
APO Ban Francisco B6480

MANKING, Michael E,
HBox 1681=A, Roule 3
Ozark AL 38380

MeCULLOUGH, Barosm L.,
2225 Harrison St. Apt 307
Onklaed CA 94812

MoGINNITY, Alan E.
T08-B Cedar Strest
Hiverton NJ 08077

MICHAUD, Normand H.
18t Cavalry Division (AM)
APD Ban Francisoo 95480

MITCHELL, David W,

637 Owerbrook Drive
Columbuas OH 43214

MORRE, Jack E.

100& B3.E, 14th Street
Mineral Wells TX Te067

NELSON, Fred L.

1405 Griffin Road
Orlanda FL 320G

HEWCOM, Kenneth E.
Boule 3, Box 312-4
Jomesboro AR T2401

NOEL, Richard L.

1 Sgdn 9 Cav 1 Alr CD
APD Ban Franoisco S6400

OLSEN, Alan V,

Alr Cav Trp=id Aroud Cav
APO New York 09093

PERKINS, Fredarick M.
135th Aslt Helicopter Co
APO 8an Francisco 86257

SANDROCK, Dosald L.
a9z ar Street
Pittsburgh PA 15218
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PCS - WOS

SIEBE, Wayne W.

5804 Fidge Avenus, Apl3

Cincinnati OH 45213
SMITH, Peter J,

161 Dalawnre Avenos

Bay Shore NY 11708
TARNOSKY, John A, Jr.

11 Blackwell Lané

Stony HBrook WY 11780
THOMPSON, Paul J.

A Co 1 Avn Ba L Inf Div

APO Ban Francisco 98345
TODD, Richard K.

T3 Dusy Strect

Dothan AL 26301 -
VANDEN EYKEL, M.D,

B9th Aviation Company

Ft Bragg NC 28307
WEILAND, Richard M., Jr,

17th Aviation Group

APO SBan Francisco D6240
WESTPHAL, Dala R,

Routs 2, Box 119

Marion W1 54950
WILLER, Randal L.

Co C158th Aviation Bn

Ft Riley KS 65442
WILLIAME, Donald E.

1308 Korth Main Strast

Enterprise AL 35330

ENLISTED

BEAHRD, Raymond B, SFC
625 Brewar Streat
Mewport News VA 21805
BONDE, John C., SFC
648 Meadow Drive
Sallnas CA 93901

CHELSEA, James H., 5P8
Co A=15th Trans Bn
APD Ban Franclsco 86377

CLAHEK, Ladd M., 885G
USA Aviation School
Ft Fucker AL 36380

MoPHERSON, James B,
Hgs 16th Cmbt Avn Gp
AFO Ban Francisco 86337
PAUL, Rex L., SFC
Red Cloud
Hebrasks G870
POOLE, Glenn O,, 8P§
1007 13th Awenos South
Mampa 1D 3851

SMITH, John H., 3FC
Hyq 1stCav Div (Alr Mbl)
AFD Ban Francisco 56481

TILLIS, Marshall C 550G
10 Trans Co AM-GS Drdé
APO Ban Franoisco 36337

ASSOCIATES

ANDERSON, Nellle, Mrs,

2656 Enstgatla

Corpus Christl TX TE408
BALL, Donald A,

16821 Hobeall Court

St Louls MO 83141
BURCH, Donald M.

23498 Skyview Terrace

Los Gatca CA 85030

PCS - ASSOCIATES

DEMPSEY, Mrg Marvin E.
5015 Caryn Court, Apt 301
Alexandria VA 22312

FAIRMAMN, Leroy
3-B Borkley Place
Savannah QA 31406

FUTRELL, Brenda, Mrs.,
731 Kentucky Parkway
Owenshoro KY 42301

GORDON, Robert 5,

4631 Atoll Averun
Sharman Oaks CA 51403

GHAY, Joo E.

5612 Mamond COaks Dr.N.
Ft Worth TX 78117

HAYNIE, Robert R,, Mrs.
3405 Groenhilis Place
La Croass WI 54801

HENDON, Peter R,

BOE Fincastle Bullding
Loalsville KY 40202

HILL, Marilyn, Miss
3851=A Brittany Cirale
Bridgeton MO 63042
HOGUE, Jusniia, Miss
2111 J.Davis Hwy. #4230
Arlington VA 22202
HUBBLE, AW,

2202 Weston Rd=-Apt 510
Wazton Ontarie Canads

HYMOFF, Edward
JUSPAQ Pross Miss,VMH
AFO San Francisoo 98243

KRAGNESS, Janei 5., Mra.
PO, Bax 428
Fi Balvalr VA 22080

KHAQNESS, Ned L.

.0, Box 428
Ft Balvolr VA 22060

KULIK, Leonard O,

1721 Worth Haven Couart
Arlington TX Ta010

LEFLER, Jamas H.

6715 Easl Rockwood Hoad
Wichita KES 67208

LOPRESTI. BJ,

G008 E,Lancastor, Apt 324
Ft Worth TX 76103

MePHERSON, David L.
11771 Kaotural Bridge Rd.
Bridgeton MO 63042

MEIHOFER, Alberi E.
Thies Rd = Aural Deliv 3
Sawell KJ 08080
MEISSNER, Roger F.

BT03 Abbattewoosd Drive
Palos Verdea CA SOZT4

NELSON, Walter A.

B3B3 Stommons Freswy #3

Dallas TX TH24T
PARKER, John N.

212 S8tk Sirest

Virginia Boh WA 234581

RAABE, E. Wallace
B41 Sharwood Hoad
Somerville KJ DERTE
HANDALL, Evelyn, Mra,
5063 Clayridge Dr. 8303
St Louls MO 63129
RICHARDSON, Lynn .
111 Lynn Avenue, Apt 407

Ames [A 80010

PCS - RETIRED

RICHMAN, Leonard
919 Surrey Lane
5t Louis MO 83137
RYDER, Franklin A,
2914 Cabrillo Drive
Traoy CA 98376
SCHMIDTGOESSLING, F.H,
5028 Kasper Street
Corpus Christl TX TH415
SBLAGLEY, George E.
41 Orchard Drive = HF 2
l:lnlilnsﬂlh IL azm
Edward

BBOE So. m-nmd.. Apt E.
Corpus Christl TX TB412
WROBLESKI, D.A., Mra,
TIL J ﬂ!]'liu Hul'ﬂ:l Rlvd
Hewport Nows VA 13804

RETIRED

ANEHRN, John R., LTC
8402 Kenan Court
Anmnandale VA 22003

BARROK, Floyd T.LTC
E202 112th BL5.W, #35
Tacoma WA 8499

BAYE, Firmin J.Jr.CWy4
354 E. Lakeshore Dirive
Llsno TX TH&43

BLANCHARD, Talmadge L.,
1204 Waat 5Tih Strest
Kansas City MO &4114

BHAY, Bobby J,, MAJ
A836 Pawmes Court
Wichita KS 67218

BREOSKA, Artbur J. LTC
2402=202 Menokin Drive
Alaxandria VA 22302

DAIGER, John Q. LTC
G186 Loostarg Pike
Falls Church VA 22044

FERRY, Ted 8., LTC
44 Karen Pl Concjo His
Hewbury Park CA 91320

HENSOMN, Virgll A, LTC
12 Westwood Drive
Laavenworth KS 68048

HOBKOT, N.R., COL
Centnels=Teal M1 Sta T
Culvor City CA D020

KIEFFER, Charles F,,.CPT
2122 Tharnridge
‘Toledo OH 43814

KINLEY, Gordom L., LTC
6428 Jaokson Drive
San Diego CA 92119

MURFHY, Allen P, LTC
12885 Fenlon Avenso
Sylmar CA 91342

BCHMIDT, Willlam T.,COL
Houle 4, Lake Serens
Hattlesburg M5 39401

WERB, Hugh W., COL
DFSE, PO, Bax 108158
5t Patersburg FL 33733

WILLIAMS, Warren, COL
3085 14th Lane N.E.
8t Petersbarg FL 33703

YOUNG, Arnald R, LTC
Route 3, Box 433
Daftidder LA 70634



OBITUARIES

The following obituaries of AAAA mem-
bers cover the April-October, 1968 period.
The AAAA has verified the address of the
next of kin with the Department of the
Army:

COLE — In Vietnam, Warrant Officer Tim-
othy Cole, Jr., assigned to the 54th Med-
ical Detachment, on October 18, 1968,
due to hostile action; husband of Mrs,
Peggy J. Cole, HEural Route #2, Newman,
Georgia.

CROWE — In USARCARIE, Major Charles
Mantey Crowe, assigned to Fort Clayton,
Canal Zone, on October 4, 1968, due to
an aireraft accident; husband of Mrs.
Elzie D). Crowe, cfo Mr. Willis Jenne,
1526 East 10th Street, MeMinnville, Ore-

O

JAE;ZOBS — In Vietnam, Warrant Officer
Thomas Carlyle Jacobs, assigned to the
Tth Squadron, 17th Cavalry, due to hos-
tile action on September 13, 1968 ; hus-
band of Mrz. Elaine A, Jacobsz, 1605
South Main Street, Bloomington, Ilinods.

PHILIBERT — In Vietnam, Chief Warrant
Officer Brian Hardman Philibert, as-
gigned to the 101st Airborne Division (Air-
mobile), due to hostile action on April
24, 1968; son of Mr. and Mrs. Harold
Philibert, Route #4, Box 172, Fort
Worth, Texas.

The publication has received notification
of the death of the following Army Avia-
tion personnel :

Anderson, Curtis L., WO, September 13,
1968,

Brant, Dave W., 1LT, October 14, 1968,

Brinkoetter, James A.,, WO, October 5,
1968.

Bixler, Martin E., WO, October 3, 1968,

Carstens, Thomas H., 1LT, October 286,
1968,

Clemmer, Derrell W,, WO, September 20,
1968.

Conroy, Ronald L., WO, October 3, 1968,

Crowley, James A., 1LT, October 16, 1968.

Daugherty, Ralph 0., Jr., WO, October 17,
1968,

Fogde, Lance E., CWOQ, September 23,
1968.

Fox, Reinis, WO, October 7, 1968.

Groth, Dennis A., W0, October 19, 1968,
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AAAA Scholarship Aid

The AAAA Scholarship Foundation, Inc.
announces the availability of $3,500 in
1969 scholarship assistance funds for the
sons and daughters of members and de-
ceased members of AAAA. Student appli-
cants are to request the appropriate forms
by writing to the AAAA Scholarship Foun-
dation, Inc., 1 Crestwood Road, Westport,
Conn. 06880, Eligible are high schoal grad-
uates or H.5. seniors who have made appli-
cation to an accredited college or universit
for Fall, 1969 entry as a freshman, Applil:
cants are asked to furnish their father's
name and address in their initial letter re-
quest.

Harris, Jerry L., WO, September 29, 1968,

Hurst, Quenton F., 1LT, September 27,
1968,

Howe, Thomas J., WO, October 6, 1968,

Johnson, David H., MAJ, October 15, 1968,

Johnson, Thomas E.,, CWO, October 3,
1968,

Meorris, James A., Jr.,, CWO, September 27,
1968,

MePhail, Franklin L., WO, September 30,
1968,

Ovaitt, Richard A, WO, August 8, 1968,

Oveson, Geoffrey, 1LT, October 9, 1968,

Partridge, Norman W., WO, September 16,
1968,

Rollins, William P., W0, September 29,
1968,

Ross, Morris J., WO, October 9, 1968,

Silberberger, Paul J., MAJ, September 24,
1968,

Strong, Richard W., Jr.,, WO, Octoher 23,
1968,

Tieman, Alan B., WOC, October 0, 1068,

Wallace, John C., WO, Saptember 26, 1968,

Washburn, Fred Z., 1LT, October 2, 1968,

Werner, Stuart A.,, WO, April 24, 1968,

Zeimet, James G., WO, September 4, 1968,

Marvin E. Dempsey

Major (Retired) Marvin E. (Jack) Demp-
sey died suddenly of a heart attack on August
23, 1968, He leaves his wife, Jeanne, of G015
Caryn Court, Alexandria, Virginia: and two
daughters, Mrs. Constance McEliece, and
Carol. Dempaey retired from active duty on
August 31, 1959, and served as a marketing
representative for Dalmo Vietor Company at
the time of hiz death, Services were held at
the Fort Myer Chapel. He was buried with
full military honers in Arlington Cemetery
on August 27,
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ARMY

The weapons platforr
that flies like a bird.

The HueyCobra is no docile,
Sunday-going-to-meeting kind of
helicopter.

To which the men who rely on |
hattle can only say, “Amen!**

Bell designed this lethal, airbors
weapons platform for the toughest
missions in the world. Fast-striking
precision support for the troops in
the field. Down at the level where
enemy can hit you with everything
from flak to rocks.

The trick is to be far, far away
when those projectiles gat there.
The need: instant speed.

Clearly a job for THE helicopter
engine —our Avco Lycoming gas
turbine, It's the heart of batter tha
eight out of ten whirlybirds In
Southeast Asia today.

The HueyCobra uses our
redoubtable T53, with over 9,000,(
hours of experience on it. This mos
iz our 1,400 SHP version—lots
brawnier but scarcely beefier than
its predecessors.

It turns the HueyCobra into a
160-plus mph package of firepowe
that can double as a rescue 'copte
and does.

Alongside this “Cobra,” the kinc
that merely sticks its head out of a
wicker basket and sways to a fakir'
music is nowhera.

A’LYEDMINE IVISIC

BTRATFORD, COMM



