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PREFACE

On the first day of the Advanced Rotorcraft Technology Workshop
{December 3), a special panel of helicopter users gave presentations
in 12 basic areas of helicopter applications. These presentations are

contained in this volume of the Workshop Final Report.
In addition, this volume contains a summary outline of a Public

Service Helicoptef User's Workshop which was held on July 14-16, 1980,

under the sponsorship of the NASA Ames Research Center.

June 1981




Operational Category

Of fshore - Gulf of
Mexico

0f fshore - North Sea

Remote Area - Alaska

Remote Area - Canada

[nergy Exploration/
Production

Corporate/Executive
Heavy Lift

Agriculture

Ambulance

Utility

TABLE OF CONTENTS

Speaker Page
Rebert L. Suggs 1141
President

Petroleum Helicopters, Inc.

Cpt. M.J. Evans 11-3
Director of Flight Operations - . :
British Airways Helicopters

Carl Brady » 11-29
President .
ERA Helicopters, Inc.

Nick Crawford 11-37
Vice President/General Manager
Kenting Helicapters

Lonnie Nai) . 11-43
Transportation Manager
Tenneco 011 Exploration &

Production

John Anderson - : - 11-47
Manager, Corporate Aviation
Digital Equipment Corporation

James Lematta 11-53
Director of Safety
Columbia Helicopters, Inc.

Walter N. Attebery I1-61
President
Condor Helicopters &

Aviation, Inc.

Kenneth McFadden 11-65
Marketing Director,

Evergreen Life Line
Evergreen Helicopters, Inc.

Mrs. Wanda Roqers - 11-69
Secretary/Treasurer
Rogers Helicopters, Inc.



Operational Category

State Government

Scheduled Commuter

Public Service Users

TABLE OF CONTENTS

Speaker Page
Duane Moore 11-75

I1l1inois Department of
Transportation
Aviation Division

J. Dawson Ransome 11-81
Mres *dent
Ransome Airlines

Dr. John Zuk 11-95
NASA
Ames Research Center




OFFSHORE - GULF OF MEXICO
Robert L. Suggs

President
Petroleum Helicopters, Inc.

Biographical Resume

Born October 12, 1911. Graduated Texas A & M University in 1932 with 8.S.
degree in tlectrical Engineering; M.S. deqree in flectrical Engineering from
California Institute of Technology in 1933. From 1936 through 1940 employed
by Humble Uiv & Refining, first as a geophysicist and then as geophysical super-
visor in the Far East. Served with the U.S. Army Air Corps during World War 11
in the Eastern Air Command - attained the rank of Colonel. Was one of the
organizers and is President of Petroleum Helicopters, Inc., the largest and most
experienced commercial helicopter operator in the world. Received the kossler
Award in 1957 from the American Helicopter Society and in 1971 received the
Second Annual L.D. Bell Memorial Award during the Helicopter Associatien of
America Convention.

Abstract

A short dissertation is given on the needs for short term development of
the helicopter and the needs for tuture growth. Power plants and means ot
propulsion are examined. Advance rotor systoms are compared.

Petroleum Helicopters, the original operator in the Gulf of Mexico, is

rapidly approaching the 4 million how mark for helicopter operations. With
380 helicopters, 850 pilots and more than 800 licensed A & P mechanics, we are
far and away the targest helicopter operator on the coast. While we must yield
to Carl Brady on the point of who was tirst in the business, our precedences
date back to carily 1949 or nearly thirty-two years of helicopter exporience.
We have not been laggard in pushing for development. We have introduced to
daily use many of each manutacturer's first models. We are constantly atter
them and hope this conference will be usetul in projecting new ideas for the
future.

Probably our greatest requirement revolves around our power plant needs.
We need reliable, fuel efficient engines with TEOs far in excess of current
procedures.  All aircratt shouly be powered with at least two engines, with
simple, and problem-free fuel controls. Lile available power is not now
critical, more powertul engines should be designed into available types of
helicopters so that less and less compromises by design engineers need be made
against available power.

The servicing tacilities for spares and engine replacements should be

modernized so that the archaic distributor systems ot some manutacturers can
be replaced.  Time delays and high costs of engine replacement parts could

I1-1



thereby be avoided or eliminated.

Original equipment manufacturers should be made responsible for the entire
aircraft that they produce and not be ailowed to avoid the responsibility of
the power plants and other accessories installed in their machines.

Al rotor systems should be of fiber glass construction and preferably with
three or more blades per machine ... the better to insure a quieter and smoother
customer ride. Thought should be given to "inflight" retraction or unloading
and conversion to tilt rotor use.

With the advent of twin engined equipment with single engine performance,
progress towards the elimination of emergency flotation gear should be made.
With twin engine performance and single engine reliability, the need for emergency
flotation gear will be eliminated.

Every effort should be made to make all aircraft IFR capable. This {s very
important not only for bad weather capabilities, but for clear traffic control.
With longer ranges and greater speeds, this IFR capability becomes a necessity.

More and more flights will be conducted during night time hours as our
services become more conventional. This in itself will require a greater need
for an [FR capability.

Speed is always an attribute that is desired and accepted. However achieved,
speeds in excess of 200 knots would make a remarkable change in our operating
procedures. We have seen growth in our available speeds from 80 knots to 150
knots with accompanying service capabilities. Speeds in excess of 200 knots would
greatly expand our working horizons. :

Now for the future. We need a helizopter that has no transmission. A
machine with no tail rotor. A power plant with almost infinite power capability
and very small fuel specifics. Thrust should be developed at the blade tips
either by bleed air along the trailing blade tips or by tip thrust engines. The
hot cycle concept should be developed.

Single pylon tilt rotors and rotor biade retraction should be provided.
Stowed rotor blade designs shouia be expioited.

Detachable compartments for flying crane utilization would be useful.

Quick starting and stopping cycles for power plants would be both acceptable
and useful from a fuel efficiency standpoint.

While all these accompllshments would acceptable, they will probably take
a long time.




OFFSHORE - NORTH SEA

Michael J. Evans
Director Flight Operations
British Airways Helicopters Limited

Biographical Resume

Royai Air Force 1959 - 1964 Fixed Wing and Rotary Wing Pilot Training.
Joined British Airways Helicopters as a pilot in 1965 flying between
Penzance and Isles of Scilly for one year. In 1966 commenced flying off-
shore operations in the North Sea. Held various management appointments -
present responsibilities include Flight Crew Management, Flight Technical
Services and Training. Member of the Royal Aeronautical Society.

Abstract

The paper sets out to summarize what is happening in the United
Kingdom regarding helicopter operations - with particular reference to
the offshore operations in the North Sea and the achievements. A brief
reference to Aerodynamics and Structures is followed by considering the
all weather aspects of helicopter operations. -The Propulsion section
highlights the engine performance problems being experienced as well as
mentioning the integrity aspects of the transmission systems. Reference
is made to the speed aspect of rotorcraft and also the potential market
for large rotorcraft in scheduled services using London as a centre point.
The conclusion suggests that the vertical flight progress is restricted
awaiting technological advances.




INTRODUCTION

As an introduction it is appropriate and indeed necessary to
consider the area in which we in British Airways Helicopters
operate and at the same time give you some indication of how
we see the application of the helicopter and its derivatives
in the United Kingdom and Europe for the future,

For the last seventeen years we have operated American built
machines which have been the work horses of our offshore
exploration and indeed the helicopter industry as a whole.
For the time being offshore activity represents by far the
largest application of passenger helicopter transportation in
our part of the world, but that is not to say, that the
experience gained is not available for future development of
scheduled services.

We may be operating American equipment, but at the risk of
appearing brash, I venture to suggest that we in Eritain have
made a significant contribution to maximizing the helicopter
capability in the operational field. This contribution, bLoth
technically and operationaily has come from our own ’
certificating authority the C.A.A., the Company o©of which I am .
a part and other operators. The development has come about
partly, but not wholly because of the particularly demanding
nature of the ofifshore exploration. This factor is also

true of the rest of the world of course.

Specifically the certification of the machines to full public
transport A2 standards, the development of IFR operations and - --
the clearance to fly in icing conditions, are all aspects

which are accepted in the United Kingdom as a ;.- imum
requirement for a commercial helicopter. I heg, : to develop
these aspects in this parer using the Advance Rotcorcraft
Tecchnology Report as a vehicle for my Aigaussion. But fivst, -
let me tell you about our environment of operation.

There are two slides which show the area of operation in the
North Sea. You will sce, that the median line divides the
continental =.21f between the United Kingdom, Norway, Denmark,
West Germany, The Netherlands and France. The United Kingdom,
having a large coast line, did well out of the division as
indeed did Norway.

The main arca of helicopter operation is dictated by the
finding of oil and gas fields and down in the south the major
gas finds are located some 40 = 60 wmiles from the coast.
There, two helicopter bases, not in the same place, but in
the same area, that is in East Anglia and at Essington in
Yorkshire. Further north in the middle of the North Sea,
there have been significant oil finds including the Forties
Ficld and the Auk Field, these distances from the shore base
which is Abcerdeen, are between 100 nautical miles and 170
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nautical miles, The most northerly operation is from the
Shetland Isles to the o0il find in the east Shetland basin
which is some 110 miles from tiae main helicopter base at
Sumkurgh and about 80 nautical miles from another helicopter
pase in the northernmest island, Unst. An important point
to mention here is that the present method of operation is
for passengers to get on a fixed wing aircraft at Aberdeen
and be flown either to Sumburgh or the northern base where
they then transfer to the helicopter and are flown out to the
offshore installations. This is both costly and time
consuming as well as fraucht with difficulties, includlng
weather delays. The BV 234 is being purchased, initially to
fulfill a Shell requirement to fly 44 passengers direct from
Aberdeen to the east Shetland basin oilfields, hence cutting
out the intermediate stop in the Shetland Isles.

In addition to the North Sea operation there is potential for

exploration and development of natural resources yet to be
established on the west side of the United Kingdom, the size
of this market has yet to be established but as far as the
south western apprcaches are concernad it is likely that the

distances will be in the region c¢f 150 nautical miles. There'.

has been a certain amount of exploraticn work carried out to
the west of Ireland.

Another facet of our operations is that of scheduled services
which are carried out between Penzance and the Isles of

Scilly in the south west ¢f Encland. This service carries in
excess Of 85,000 passengers a ye«r and last year carried its
millionth passenger. We have been operating on behali of the
British Airports Authority, a scheduvled helicopter service
between Heathrow and Gatwick. It is 1likely that this service
will carry in excess of 115,000 passengers each vear. Both
*hese scheduled services are carcied out with the €61 - 2zc¢ch
operation having one machine. The standard of operation
requires that it be a public transport and fully IFk exercise.

For the future, the Company sets great store by the potential
for helicopter scheduled operations, In Scotifand, and the
islands which are close bv, we see an application for
helicopter operations. Presently, air communication is
achieved by fixed wing aircraft which require costly runways -
and airports. For geographical reasons, these airports are
often remote from the centres of population. The service
is very prone to bad weather and barely imeets the requirements
of the communities. We see, and are continually pushing the
authorities, the concept of helicopter services in this
difficult terrain.

With regard to the city centre service the United Kingdom is
well placed for cities close to the European mainland. An
internrnational heliport to be east of London in a area which




was previously dockland, now no longer utilised, is seen as
an ideal site for a helicopter service to Amsterdam,
Rotterdam, Paris, Brussels and other population centres
within this 200 mile radivs, including of course, our own

cities such as birmingham and Cardiff.
using a helicopter as a con wting vehicle to Heathrow Airpore,

Indeced, as regards

we are continuing our efforts to achieve the sevrvice between
Milton Xeynes, a dormitory touwn of London, and Heathrow for

the busiiescsman,

We see this concept being extended to

include cities within a 190 nautical miles of Heathrow,

Stansted and Gatwick, whereby the hcllcopter beccnes a feeder
service to international airports.

Finally with regard to the present situation in the United
Kingdom, the breakdown of civilian helicopters is as follows:

FIGURE 3

Helicopters over 6,00 lb.:

Executive Transport:

Helicopters less +han
6,000 ibs.:

356

Pumas
S58Ts
S61s

S76s

Ball " "2s
Wesse
Dau™ «ns

v.aci nes

machk nes involved in
Aerial Work which
includes =~

Powerline inspections
Croup spraying

Forestry Spraying
Construction

Gas pipeline inspections

This thea is a brief summary of the helicopter situation in

the United Xingdom.
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AERODYNAMICS AND STRUCTURES

It is not the intention to talk in depth about aerodynamics
and structures other than to say that operators are becoming
increasingly aware of the aero/acoustics, vibration and
composite airframe characteristics of the machines which
they propose purchasing.

External noise is vitally important. The nhise generated

by the helicopter, be it from its arecodynamic components or
engines, must be acceptable to the community and the
regulations, both national and international. Indeed,
community acceptibility may well be wore demanding, since the
approval of landing sites or heliports is nearly always the
subject of planning or construction permission which in_turn,
leaas to public enquiries which are often prolonged and
negative in their attitude to the advancement of the industry.

In the United Kingdom the depth of feeling towards noise is
deep routed and there is recent evidence that the siting of
heliports close to population centres is going to be an up-hill
struggle, unless it can be shown that the machines are guiet -
very quiet, and even then objections will be numerous.

In the main, objections are definitely not objective. They
arise from the public's inherent wariness of aviation as a
witole and the noise that it generates in particular. I refer
<vecifically to the second London heliport of T:igg Lane -which
as been given the ¢go ahead on a limited scale and the Bridge
of Don Heliport on the outskirts of Aberdeen, which was shot
down - to coin a phrase - when the authorities came to consider
the planning permission and presented it to the public for
their views. ' ' -

The route between Heathrow and Gatwick was the subject of a
public enquiry which took two weeks. Wwhen we eventually got
it into operation, noise complaints were running at the rate
of thirty to forty per month. After two years of operation,
we receive virtually no noise complaints at all.

I have come to realize in the last three years, that noise. or
rather the lack of it, rules the game. Invariably the
complainants are leaders of the local populace and are able to
make political gain on a subjest that is always gets quick
support.

Vibration is both fatiguing and uncomfortable. Vibration
free characteristics have to be achieved throughout the life
of the helicopter without the present need for long periods
of down time maintenance to achieve this. It would appear
that the newer machines are achieving a satisfactory level of
smoothness.
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with regard to airframe structure, the passenger carrying
helicopter has to also cater for copious amounts of baggage
and also have the flexibility of freighting. These
particular aspec‘.s should not be ignored in the initial design
of the machinee. Nor indced should it be forgotten that as
with normal aviition procedures, there is a requircment to
carry emergency and support equipment which the manufacturer
does not consicur in the overall design of his product.

The certificat on of the helicopter to fly in light icing

conditions 1is 1 beginning, but regretfully, barely adequate
for the tasks required of the machine. It is a tentative
approval to fiying in conditions forecast as no worse than

light to moderate but the actual accretion must be no more
than light.

Other limitations include not less than -5°C and below 5000 feet
and that the freezing level must not be below 500 feet =~ this
latter limitation provides the let out?

These restrictions do not bite when the major part of

hcticopter operations are over the sea but regretfully, they are
a real stopper for flights over land, under I.M.C., where

safety heights versus icing conditions become very important
flight planning factors.

Fuall icing clearance then, we put high on our list of priorities
for next generation helicopters. :

11-10
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FLIGHT CONTROL AND AVIONIC SYSTEMS

It is the policy of operators involved in offshore exploration
in the North Seca, to ensure that their helicopters are fully
IR equipped ana as far as possible independent of ground
support for their navigation and letdown requirements, The
North Sca operators, in general, have equipped their aircraft
to comparable fixed wing standards:

# VHF transmitter reccivers
2 ILS VOR receivers
Marker beacon receiver
Automatic direction finders
Single side band hHP radio

as well as arca navigation aids which in the case of the North
Sca is prodominantly DECCA. Most important of all, and to
achicve the independence, all weather radar and radio altimeters
are also fitted.

We have been fortunate that in our arca we have been able to
rely on the DECCA navigqator, This system has been wmore than
satisfactory in giving a constant position of the aircraft
cither using the DECCA flight log or digital readouts in the
case of TANS, Its accuracy has enabled us to develop letdowns
to the low limit of 250 feet decision height and 600 wetres
visability.’

As a concept, areca navigation systems, we believe should have

pictorial displays. This may be achieved either through a
moving map display, however that may be presented, or using
the C.R.T. systew, The crew of the helicopter, or indeed the

nilot in =single pllot oporations, has a need to establish the
position of their own aircraft in reiation to other helicopters
giving their positions, terminal points and routces., In areas
where there is high helicopter traffic, there is evidence to
suggest that those ptlots who are relating their positions by
digital means are unable to assess their position in relation
to the factors mentioned. It scoms therefore, that if the

£*' 'xibility of the helicopter is to be achicved in I.M.C.
conditions outside controlled airspace with the same standards
of air satety, then there has to be a degree of discipline
from the pilots theoemscelves, The information to achieve this
discipline has to cowme from an immediate visual representation
of the plot taking into account, all relevant factors.

With regard to terminal letdowns, as previously mentioned, we
have tried to make the helicopter seltf supporting. As far as
Gifshore locations are concerned, we ecither have an en route
letdown or a terminal lotdown procedure which cenables the
helicopter using the area navigation aid, the radar and radio

ti-11
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altimeter to be entirely independent. The charts for thase
letdowns are shown, you will sce that the en route letdown
gives us a decision height of 300 fcet and a visability of
900 mectres. This is used predominantly to obtain V.F.R,
flight below the weather. Letdowns at the installation does
use the N.D.B. of the facility but this is a means of
identification rather than a integral part of the letdown.
Positive identifaction of the facility of course, could be
achieved by the transponder system. You will aote that we
are achieving decision heights of 200 feet and in flight
visability of 900 metres.

Let Down Charts for this particular part of our operation are:

En route Let Down Over Sea (Day Only)  (Figure 4)
En route Let Down Quer Sca (Night) (Figure 5)
NDB (Day Only) Offshore Installation (Figure 6)
NDB (Night) Offshore Installation (Figqure 7)
Beccles DECCA snppreach _ (I'igure 8)

Trials are presentiy being conducted with M.L.S. system MADGE
which is being sponsored by Mobil who are operators of the
installation upon which it is installed. This is an offset
approach and the limits have vet to be defined, but we under-

stand that certification is someway off. The benefit of
using the aid offshore is arguable. It would have veory

definite advantages for night time approaches but during the
day, the decision height would have to be additicnal to the
height of the platform above the sea, The plattorm already
being some 135 feet above sea level, might will negate the
advantages of the aid itsclf. Its prime advantage, of .
course is that there is a digital readout of the distance of

] the helicopter from the rig at all tiwmes. this would be a plus
factor when compared with the prasent system of reading ranges
from the radar screen.

With regard to the use of conventiional aids the limits ave
as detailed below.

i Landing Weather Limitg

Code: PAR = Precision Approach Radar
SRA = Search Radar Approach
ILS = Instrument Landing System
VOR = VIiI' Omni-range Beacon
NDB =  Non Divectional Beacon
cc = (Cloud Ceiling
bl = Decision Height
RVR = Runway Visual Range

1i-12
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Landing Limits (Figure 9)
DAY ’ NIGHT

CC or CC or

DH (ft) RVR(m) D (ft) RVR(m)
PAR 200 Note 1 200 Note 1
SRA Terminating
at ¥ NM 200 600 200 600
SRA terminating
at 2 NM 300 600 300 600
ILS 200 Note 1 200 Note 1
ILS without Glide Path 250 600 250 600
ILS Back Beam. 250 600 250 . 600
VOR 300 600 300 60C
NDB . 300 600 300 600 .
DECCA ' 250 600 250 600
Take Off Limits 100 300 100 300
Operating bases where At aerodromes or helipads where the
special instrunent aids detailed above are in use.
Departure Procedures Captains approved by a suitably

qualified Training Captain mav use
the lower Take Off limits using the
instrument runway heading.

50 100 50 100
or CbP or CDP
whichever whichever
higher higher

Note 1

The minimum RVR on any given approach aid is calculated
according to the Decision Height for that approach and is
devised from the following tables:-
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Figure 10

TABLE I TABLE II

Landing site with Landing site without
Lighting Lighting

Pecision Height RVR(m) Daecision Height RVR (m}
200 - 220° 300 200' - 220° 300
230' - 270' 350 230" -~ 270° 300
280' - 320! 400 280" - 320° 300
330’ - 370" 500 330* - 370° 350
Over 380" 600 Over 380° 400

Captains must be approved by a Company Training Captain to
use these reduced minima, Where the Captain is not approved, -
then the standard minima of 600 metres must be use. o

Note 2

Until an individual Captain has completed 100 hours in
command on a new type, he may not operate to below the 300*',
600 metres minima or the specified minima which ever is the
higher

DECCA is approved for a letdown system providing that the
position is updated by a point source prior to commencement
of the letdown and that +he helicopter has a chart which is
complimentary to the letdown system. You will have seen the
limits to which we operate using this system. This systen
of course has the advantage of being flexible and may be used
at locations which do not have sophisticated aids such as ILS
or ground radar.

The .use of other area nav aids without map display as letdown
aids to these sort of limits, we have still not developed.

Our certifying authority require us to demonstrate the integrity
of the receiver/digital readout relationship, We also have
further work to do on the relationship between the digital
readout, as opposed to the map display in DECCA and the pilot's
interpretation.of this digital presentation.

It is felt that while the MADGE system is oOf doubtful benefit
when located offshore, we do believe that there is application-
in the city centre concept where mnulti-directional approaches,
and overshoots as well as differing apprcoach angles, the
optimum being 6  may be utilised to the benefit of the
operations. It must be appreciated that decision heights are
related to the obstacle clearance 1limit for the area into which
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the letdown is going to take place. Successful approaches

in visability of 300 metres (600 feet) using present decision
heights of 200 feet are a routine achievement, The
advantages of slow speed and vertical sight allow the pilct to
orientate himnself at the decision height by outs’de reference,
providing approach lighting or visual cues are available,
These are virtually CAT II limits on the cheap. llowever, to
achieve CAT III, the short term objective must be to reduce
the Decision Height remembering that the present state of the
art requires the old maxim "you have to be able to see to
land"“. For the future, the independence and the flexibility
of the helicopter, in terms of bad weather approaches, must
come from the develoovment of the infra-red concept, if this is
technically possible, or else from high resolution radar. If
the pilot is to have any input in the approach then he must be
looking up at the critical time.

The present weather regularity in the inclement environment

of the North Sea is 97.5%. Thie< final achievement of an
all-weather capability is of dubious value within our area of
operation. On the other hand, in all other areas of
helicopter operation it is of paramount value if the helicopter

is going to achieve an acceptable regularity in the off-~airport
environment.

N.B. CAT 1 200 feet DH
800 metres RVR

CAT II 100 feet DH
400 metres RVR

CAT III NO DH LIMITS
: 2C0 metires RVR
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PROPULSION

With certain exceptions, the performance of most twin engined
helicopters is abysmal when you consider that they are
vertical machines. As so often heppens for reasons of
efficiency and1 economy, any increase in power in an existing
model, usually results in an increase of all-up weight, For
a helicopter to be creditable, it is just not good encugh to .
talk about a thousund foot reland area during the take off . j
phase in the event of an engine failure,

As a public transport machine, the certificating authorities
will always look at the engineering integrity. The C.A.A. ;
have classed most twin engine helicopters into the Group A2 .
category which is the Group A rotorcraft having engineering !
standards that the probability of an emergency landing may be
considered as reasonably probable, of course this classification
refers to the machinz zs a whole and tlhis reasonable

probability is in the order of 10°6, As it happens,
statistically the S61 operation in the United Kingdom would

scem to indicate that this figure is more likz 107°,

Nonetheless, as far as engine performance is concerned it is /
no argument to say that the probabilities of engire failure i
in the take off stage may be ignored since the overall
integrity of the machine is to a lower standard. Our own i
Authority therefore, with a few exceptions, does dictate that i
the take off performance egquates to normal fixed wing i
operation of 1078, §
i

In other'words,’you cannot reduce the engine performance to _
the lowest common denominator. :

Having said that, tc covercome the problems in the short term,
the British lielicopter Advisory Board is trying to persuade
the certificating authority that there is an argurent for
allowing an exposure time during the take off phase. The
purpose of this is to reduce the landing area designated as
the area for relanding in the event of an engine failure,
providing there is available, an ewmergency area which is free
of significant obstructions and where there is no likelihocd
of third party damage. The recasons for proposing this are
self evident, the S61 at all-up weight, for example

regquires in the regica of a thousand feet clecared area for a
reland and the $76 in the public transport category, has a
graph which indicates somewhere in the region of two thousand
five hundred fcet in the event of an engine failure in the
take off phase. This makes a mockery of the helicopter and
the situation cannot be allowed to continue into the next

generation.,
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Put guite bluntly, hesiicopters with two or more engines, are
going to have to continue flight after an engine failure
without any significant deterioration in tneir performance.

therwise, as we go into the eighties, sites from which they
are required to operate, will bz deemed to be unacceptable by
the varicus authoraities.

The proposal illustrated in Figure 10 is to reduce the present
CD? by an amount (x) to a new point (CDP!) such that the
present minimum height of 35 feet in the continued take-off

is reduced to a redeiined height (xhy.

Note: It is proposed that the new minimum height shall not be
less than a height which allows a 10 feet clearance. The new
CDP11may therefore be a variable, and calculated on the basis
of x'.

By applying to CDP! a tim2 factor (t), equivalent to the
may imum acceptakle engine failure exposure to risk time, a

new point (DP2) can be establisiied which will take into accouat .

a reject following an engine failure, and which will thus
determine the required take-off strip (prepared surface).

In the remote eventuality of an engine failure occurring
between DPZ and CDP! it will nccessitate a land-back on the
unprepared, but obstruction free area. The definition of an
‘unprepared' surface is vet to be made, but it will certainiy
have to allow a landing to be made on to it which will rnot
result in injury to the helicopter occupants nor *third party
damage. 1t is proposed that this area shouid extend out to

a distance at which 50 feet ground clearanze has been achieved
during a single engine continued take-off from coprl.

1n.s propusal shculd only be regarded -s -a quick fix end it
is detailed here as an indication of the dire scraits the
operator is in to try and achieve a degree of respectability
for his machines.

Transmission or power transfer has made rapid advances in
recent years and thc operators are beginning to bencfit from
new technology. That is not to say that the vulnerability to
emergencies has disappecared because it has not.

Transmission problems continue to cause by far the highest
number of emergency and precautionary londings and this problem
has to be overcore. True, auxiliary lubrication systems, the
ability of transmission systems to run dry for a pericd of

time both help the situation but there has to be a metnod of

1. Establishing the exact nature of the mechanical

problenm so that an in flight assessment muy be
made.
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2. Clear cut guidance that fllght may continue or
cease.

Easier said than done - but what does a chip detector tell
the pilot, or a high o0il temperature or a runbling gearbox -
that he has a problem and therefore must land immediately or
as soon as possible. For the future, more information must
be made available and analyised for the pilot so that he may
act accordincly. The majority of the precautionary idndlngs
would therefore be avoided.

For the time being though the transmission system continues to
cause concern. Helicopters are being operated over long sea
routes, over mountainous regions and often in I.M.C, - the
requirement to land immediately, once the privilege of the
machine, is now denied. .

Figure 11
PERFORMANCE DIAGRA_X\Q_
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VEHICLE CONFIGURATION

Y High Speed Concept

The chart illustrating the sort of distances applicable to
helicopter operations in the United Kingdom will give an
indication ot the specd reoquirewments.

Over the shovter distances, speed will not be such an
importint tactor, but nonctheless speeds should be of the
order ot 130 = 150 kts which in turn will give acceptable
ground speads in most weather conditions,

The longer distances 100 n.m. plus requires highoer cruise
spoed tor a number of reasons — three to be wentioned:

1. Utilication of machines
2.  Passenger acceptability
3. Operaticenal

bbbt

It is perhaps the operational aspect that concerns wme in
particular, :

The integration of helicopteors with acroplanes in the Alr
Traffic sonse is not a problem that may be fagnorved, Not only
the intearat ion with arcoplanes but also with heticopters has
to e considered, 1t is not reasonable to ignore the probloms
that will be eoxpervicnced = the success ot the helicopter
transterring people botween population contros 'poer se' means
congestion, We see this in the Fast shetland oil basin which
handles 252,000 airceratt movemonts a year, which makes it almost
cquivalent to London Heathrow. L submit that operationally
spocd 1s ¢ ovital tactor toe increase {1l rates at terminal
aredas as well as praducing comparable en route times to

convent ional transportation,

4 Large rotorcraft, it the Bv 234 be included, are about to

4 Iv»come operational next yea-. This 44 scater as mentioned

i - will commence operations in July next year and the introduction
i of this machine will e the logical step towards the stretched
06 seat versica and thercafter to the heavy titt helicootor.

Rut. it is the scheduled routes that wil benet it from the large
rotorcratt and in particular those routes shown below which
all tall within 200 nom. of London and have an ostablished
passcenaer market.,




Figure 12

AR —, L

; PASSENGER TRAFFIC TO/FROM LONDON HEA'THROW

} 1979 1978

: {000) (000)
London - Birmingham 133 122

: Channel Isle 550 512
1 Manchester 551 534
1 Amsterdam 1100 1100
1 Rotterdam 209 205
Luxecmbourgh 6o 62

Brussels 628 605

Paris 2009 2010

CAA Annual

Gtatistics

CADP 431

. These routes arce already congested, with lengthy sector times,

Y long terminal delays and much passenger inconvenience, 1t
may take four hours from London to New York, bat still takes
fcur hours London Ceontre to Paris Contre = a sobering thought
vut nonetheless true. '

These then are the target routes {or large rotorceraft
utilizing the relative free airspace below 10,000 teet and
operating at terminals orientated to the control of such
machines. ‘




Lo ol

CONCLUSION

As a summary and conclusion, a review of the state of the art
as it oxists at the moment is necessary. This summary only
relates to the United Kingdom Scheduled Passenger Services
and the Offshore Operations. First of all the scale of the
activity is shown in "All Class 7 Licence Opexrations 1979¢
and "Domestic Scheduled Services 1979" (Figure 13).

Some million and a quarter passengers are carried each ycar on
these operations alone,

The major part of this passenger movement is completed by the
SG1N operation on a scheduled basis within a charter
environnent. The average aircraft utilization is in the
region of 1500 flying hours per year.

The overall regularity is in the region of 95% i.e. departures
within 30 winutes of deadline. This regularity is achicved
in typical temperate climatic conditions bearing in mind the
sea fog and high wind conditions. )

Operations are totally I.P. orientated, an achicvement obtained
after the introduction of the S61N sSimulator. This cnables
the helicopter, given the accepted standard of avionic fit to
compete with and better present fixed wing weather limits,

The problems. of running, what in cffect is a short haul
airline operation, have been highlighted in this paper and
they are:

The integrity and performance of the machine itself

The 1imited clearance to flying in fcing conditions
which therefore places height restrictions upon the
helicopter ’

The high level of maintenance

Integration with Air Traffic Procedures

Slow speed and low payload
I'd like to conclude by saying that on balance the opcrators
on our side of the ocecan have preparced the operating cnviron-
nent for tomorrows helicopters so that given the new technology

machine of the right size, the market is there, as 1s the
operating experience,
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REMOTE AREA - ALASKA

. Carl Brady
President - ERA Helicopters, Inc.
President - ERA Aviation Center, Inc.
Executive Vice President - Rowan Companies, Inc.

Biographical Summary

Brady, Carl Franklin, aircraft charter co. exec.; b. Chelsea, Okla.,
Oct. 29, 1919; s. Kirty A. and Pauiine Ellen (Doty)B.; student U. Wash.,
1940; m. Carol Elizabeth Sprague, Mar. 29, 1941; children - Carl Franklin,
Linda Kathryn, James Kenneth. C(o-owner, Aero Cafe, Yakima, Wash., 1946-47;
pilot Central Aircraft, Yakima, 1947-48; partner Economy Helicopters, Inc.,
Yakima, 1948-60; pres. ERA Helicopters, Inc., Anchorage, Alaska, 1960-, ERA
Aviation Center, Inc., 1977-, Livingston Copters, Inc., 1977-; exec. v.p.
Rowan Companies, Inc., Houston, 1973-, also dir.; dir. Alaska Pipeline, Inc.,
Alaska Gas and Service Co., Alaska Pacific Bank, Alaska Pacific Bancorp. Mem.
Alaska Ho. of Reps., 1965-66, Alaska Senate, 1967-68; pres. Alaska Crippled
Childrens Assn, 1963. Served with USAAF, 1943-46. Mem. Helicopter Assn. Am.
(pres. 1953, 57, Larry D. Bell award 1976), Anchorage C. of C. (pres. 1963-64),
Alaska Air Carriers Assn., Am. Helicopter Soc., Commonwealth North, Air Force
Assn., Navy League. Republican, Methodist. Clubs: Petroleum of Alaska, Elks.
Home: 510 L St. Anchorage, AK 95501 Ofice: PO Box 762, Anchorage, AK 99510.

Abstract

33 years of helicopter operations have been reviewed herein beginning’
in 1947. Although the principal topic of this presentation is Remote Area -
Alaska, other aspects of helicopter operations are discussed. Among them,
the years of FAA regulatory authorities lumping helicopters and fixed wing
aircraft into the same category simply because both become airborne and,
therefore, came under the jurisdiction of an agency that had for some 40 years
regulated fixed wing only.

The History of helicopter activity in Alaska is reviewed as well as
problems inherent in operating a long distance from manufacturer:, source of
parts, communication problems, cold weather, etc.

The cyclical increase and decrease in rotary wing activity in Alaska
and the causes for such variance is presented as well as development of IFR
flight in Alaska.

Alaskan operators' problems as viewed by the author, re manufacturers
warranties, testing of new models in remote areas, back ordered parts, and
high freight rates are related as well as recommendations to the manufacturers
regarding design and performance capabilities for the helicopter of the decade
ahead.



Thirty-three years ago last month, I flew a Bell A-model helicopter to
the city of Palo Alto from Bay Meadows Airport near San Mateo. 1 approached
the airport from the west at about 150 feet, circled several times while
awaiting the tower to give me a green light to cross the runway and iand on
the ramp. Recognizing that 1 was being ignored, 1 let down to 10 to 12 feet,
hovered up to the edge of the runway, assured myself that there was no traffic,
crossed the runway and landed on the ramp. By the time | shut the engine dcwn,
an irate FAA tower operator was all over me. After tne initial yelling and
screaming subsided, I was informed 1 had two choices facing me. One, a serious
violation resulting in a citation, fine, possible loss of license; or two, to
start the helicopter, hover down the taxi strip to the end of the runway, wait
for the green light, take off down the runway, climb to 500 feet, turn left,
climb to 800 feet, turn downwind, until time to turn base leg, let down to 500
feet, watch for a green light, then land at the end of the runway. Upon landing,
I was to wait for another green light, at which time I could hover to a spot on
the ramp. o

I had learned to fly the helicopter at Central Aircraft in Yakima, Washington,
in May of that year while earning a living as a fixed wing crop duster pilot.
Central elected to start a flight school in the San Francisco area, Bay Meadows
was picked as a base. I trained ten helicopter pilots that fall and was a
designated FAA examiner for the helicopter since there was not a qualified .AA
examiner in the area. Well, I am supposed to discuss with you today, Remote
Area - Alaska, and Yakima and Palo Alto are a long way from Alaska and they were
particularly so in 1948, But before I relate the operating problems caused by
the remoteness of Alaska, allow me to briefly relate the history of helicopter
activity in Alaska.

1948 was the year that Economy Pest Control was formed by myself and two
other gentlemen, for the purpose of treating crops in the Yakima Valley. We
had at our disposal a ground sprayer and duster, a Stearman airplane and two
leased helicopters. Central bid on an experimental helicopter contract in
Alaska for the topographic branch of the USGS and tconomy contracted with Contral
for me to fly the contract.

The stripped down, open cockpit A-model was dismantled and flown to Juneau,
Alaska, in a Pan Am DC4 with myself and Joe Beebe as my mechanic. Upon reassem-
bling I flew the machine over 80 miles of open water to Pelican, a small fishing
village on Chichigof Island. We were there 90 days. but actually accomplished
our mission to map the island in 33 of those days due to the mouatains being
engulfed in clouds the rest of the time.

During those 33 days we mapped the northern half of Chichigof Island with
four topographers, whereas it had taken seven years to map the southern half of
the island utilizing 7 topographers, who walked and had the support of native
packers and horses. We lived in a tent camp, cut trees, built a tripod to pull
the helicopter transmission each 25 hours for inspection,
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The helicopter had four wheels, the front two castered and it had no
brakes. It was not an easy chore for a 150 hour helic pter pilot, no radio,
no other helicopter in Alaska, no one to vescue us if need be other than on
foot.

We would land on mountain tops and ridges, the passenger would jump out,
hold the helicopter to prevent it from rolling forwards, backwards or sideways,
as a result of the castering front wheels. [ would shut off the engine get
out and chock the wheels with rocks, after which the plane table was set up
and mapping would begin.

1 believe that Joe Beebe and myself invented the first set of skid gear.
We purchased two hardwood 2 x 4's from a one man sawmill and wired them to the
front and back wheels; though slightly illegal, it was somewhat easier to land
on rigges, rockpiles, tundra, etc.

We suffered two engine failures that summer; one my own fault, carburetor
ice; the other borken fan belts. The rescue is another story. We were found
and needed parts dropped by air, as determined by prearranged signals 1 had
worked out with Beebe. 1 returned to Pelican some 24 hours after the forced
tanding and spent the following 12 hours picking up fishermen and village
people who were looking for us on toot, 34 persons in all, ranging from 2 to
15 miles out in the bush. That day I made up my mind that living in Alaska,
among Alaskans, was to be my destiny.

ERA Helicopters or its predecessors have been in Alaska each year since
1948. 1948 to 1956, summer contracts only; in 1956 our first hangar was built
in Anchorage. tRA presently has 8 bases in Alaska with offices and hangars,
and conducts charter and contract fliaghts throuahout Alaska. Qur bases are
located in Juneau, Yakutat, Sitka, Valdez, henai, Anchorage, Fairbask,, and
Deadhorse.

From 1949 to 1953, al: helicopter flights were conducted for government
agencies, primarily mapping. In 1953 the oil industry beqgan active exploration
in Alaska conducting surface geology and seismic surveys. 011 was discovered
on the Kenai Penitsula in July of 1957 and the rush was on.

Helicopter activity in Alaska is cyclical; some years for ERA and its
competitors were poor, others good, but eacn year the preponderance o flying
is complete from May to October.

Today there are some 20 helicopter operators in Alaska. Some years we
are very busy during the summer months, others we are not and consequently
very competitive. The winter activity is always very competitive. ‘ae industry
in Alaska had its greatest expansion after 01l was discovered on the north
stope in 1968 and peaked in 1975 during the height of pipeline construction.
In May 1860, there were perhaps 30 helicopters in Alaska, in 1975 there were
more than 300, presently there are about 164 commercial helicopters in the
state.
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Decline in activity is primarily due to two factors, 1) the lack of
offshore discoveries and this is due to two more factors (a) failure to find
01l in offshore areas that have been drilled and (b) because of the delays
in offering offshore leases for sale to the industry as caused by state and
federal controlling agencies, delaying sales for one reason or another, permits,
environmental considerations, etc.; 2} lack of onshore areas to explore. Only
one percent of Alaska's land is in private ownership, the rest is federally
owred, state owned, or owned by the native corporations. I'm sure you are all
aware of the rec:nt land legislation, known as D-2 which effectively locks up
32 percent of Alaska lands, 10 percent of which is highly regarded possible oil
provinces by the oil industry,

1EMOTE AREA PROBLEMS

Although Alaska is not nearly as remote from support services as it once
wis, operating there still presents problems.

1. Distances from parts supply - requiring an unusually large inventory
of expensive parts and components, as well as very expensive freight charges.

2. Hanger and storage facilities for the flight equipment and for protection
and comfort of personnel who fly and maintain the equipment.

3. Once a helicopter is overhauled, inspected and ready to go to work, we
ysually are leaving a remote area for an even more remote area. One must
remember that Alaska is made up of 586,000 square miles, has more coastline than
the entire USA and if a map of Alaska is overlayed on a map of the United States,
it would reach from Fort Lauderdale, Florida on the east to San Diego on the
west, from Houston on the south to the Canadian border on the north.

During summer months, we must provide a mechanic with each ship when it
moves out to the bush from one of our bases, additionally, a large adequately
supplied parts box is necessary, communications must be set up, usually requiring
high frequency radios; often phones are not available.

During winter months, in addition to the above, we must provide covers for
the helicopters and blades; Herman Nelson heaters, Carter heaters, deicing
chemicals, etc. AYY helicopters must be equipped with basic flight instruments
due to our long winter nights and white out conditions prevalent during the
winter months.

When we operated in summer months only, an aircraft was needed to transport
parts to remote areas, usually a small single enqine aircraft. Presently we
have a twin engine fully IFR equipped Cessna 402 that can deliver parts and
supplies in all weather conditions to remote areas throughout the state, winter
or summer. Another consideration is the expense involved in the employment of
pilots and mezhanics in Alaska. Salaries, travel and related costs are somewhat
higher than in the South 48.

[1-32




AERODYNAMICS AND STRUCTURES

In Alaska we have few problems with noise complaints, but many of our
customers, as well as employees, would like to see a reduction in cabin area
noise.

From the manufacturers, we would like to know why many of our components
fail or wear out prewaturely. We would like to see better warranties by the
manufacturer during the 1980's. We would iike to see helicopters with a longer
cruise range, without reducing drastically the pay load. We would like to see
helicopters that could carry, legally, a full load of fuel and fill all the
passenger seats or carry the manufacturers stated cargo 1ift capability with
more than 30 minutes of fuel,.

We the operators in Alaska, would like to see improvements in all these
areas.

We are disturbed by the frequency we are required to test the manufacturers!
equipment in remote areas. We are tired of time life items lasting half the
time they are supposed to and we are particularly tired of having parts and
components back ordered simply because the manufacturer would rather sell more
new helicopters than support the poor operator who just bought one.

Where vibration is caoncerned, we congratulate the industry on the strides
they have made in recent designs which have reduced vibrations considerably,
particularly in cruise flights,

FLIGHT CONTROL, AVIONICS SYSTEMS

Great strides have been made in recent years in the area of allweather
operation. IFR operations in Alaska are becoming commonplace. ERA Helicopters,
Inc. was first certified to fly IFR (SFAR-29) November 26, 1975, with routes in
the Gulf of Alaska. We were also certified to fly on fixed flosts under SFAR-29.

ERA and Evergreen Helicopters commenced flying IFR in the Gulf of Alaska in
February 1977 utilizing S-61 and 212 helicopters. ERA began the first IFR
flights on the north slope in November 1978. 800 minimum enroute altitude was
approved in March '/8 to get out of icing conditions. 200 feet and 1/2 wile
airborne radar/non directional beacon approa-res with transponder vor rig identi-
fication was approved in July 1978,

Last summer we operated two Bell 212 helicopters supporting two seismic
ships in the Gulf of Alaska and Bering Sea, Bristol Bay and Nurton Sound. Hours
flown on [fR helicopters thus far are as follows.

Gulf of Alaska 2,700
North Slope 1,600
Lower Cook Inlet 1,800
Norton Sound 500
Bering Sea 300
for a total of 6,900

(see attached map)
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900 airborne radar/NDB approaches have been made to offshore and onshore
locations. Max distance flown offshore is 250 nautical miles in the Bering
Sea, utilizing Bell 212 equipped with Loran C and special long range tanks.

~These trips also were made to a moving target, a seismic ship.

I relate the above only because we at ERA believe that, althouyh there
is always tvom for improved technology, present systems are satisfactory for
the missions we must ccemplete in remote areas, except for one very important
area.

I refer to "white out” conditions. As stated previously, we at ERA are
concentrating on more IFR qualified aircraft and pilots. The one very critical
area not covered is that of hovering in a whiteout or any other condition which
crea’es a lack of horizon and visability. I would think there could be developed
a system whereby in a hover, a pilot could identify whether or not he is moving
forward, backwards or sideways and btring the aircraft to a touchdown without
seeing outside. Presently, that does not exist. There have been many acciden s
due to this probiem. ERA has had sev-ral.

PROPULSION

Those of us who are pilots or pilot/operators are not qualified to discuss
propulsion and power transfer technology in a technical sense, at least I am
not. I will state simply that we all want more dependabie engines, gear boxes
and combining gear boxes. We want them to weigh less, engines to have more
horsepower but not at the expense of dependability. Improved inlet systems are
needed where icing and snow are prevalent. This should bé considered a must
during the coming decade.

VEHICLE CONF IGURATION

Although | believe the manufacturers are becoming much more oriented toward
the civi) market than they were during the past 20 years, more attention must be
given to what type of aircraft we the operators need and how it should be con-
figured. Recognizing that the manufacturer is faced with trying to satisfy a
market which includes corporate, executive, offsheore, utility, agriculture,
heavy lift and commuter users, it seems to me that helicopters could be designed
to fit each of these categories, utilizing the same airframe and engine.
Attractive interiors should be designed which can very quickiy convert the air-
craft from cargo to passenger and vice versa, seats which can be removed or
replaced quickly; as mentioned btefore, we need longer range and faster cruise
capability, we must carry more fuel or have engines that use less fuel, or both.
Crash resistant fuel tanks are a must as are energy attenuating seats. The
military has required these innovations for some time now. Another problem that
I would like mention is fuel contamination. This is a serious problem in Alaska
and other remote areas, ['m sure. Wewould like to see future helicopters
equipped with adequate filtration systems so that in the event contaminated fuel
was brought aboard the aircraft, the engine woulid continue to operate. The
fact that the fuel was contaminated could be identified and corrected at a later
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time. Right now, if a sufficient amount of contaminated fuel is taken on board,
the filters will be bypassed and the contaminated fuel will go directly to the
enagine and fuel control.

In flaska we do not need frills, we do not need fancy interiors, noise does
not bother us too much; what we want are simple systems, longer range, more
payload, faster speeds, all consolidated into a vehicle as sturdy and dependable
as a well built and maintained four wheel drive pickup truck.

Finally, this presentation began by relating to you how helicopters were
regarded by the Federal Aviation Administration, then the Civil Aeronautics
Agency, in 1947. Here we are 33 vears later and the same attitude as displayed
by that tower operator is still prevalent in the minds of some high FAA officials
in Washington, D.C. They still believe anything that flies should be regqulated
and the pilots who fly them in the same manner as fixed wing aircraft.
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REMOTE AREA - CANAUA

Nick Crawford
Vice President/General Manager
Kenting Helicopters

Ciographical Resume

Nick Crawford was a naval aviator and helicopter bush pilot before
becoming General Manager of Kenting Helicopters in 1970. He has a Bachelor
of Commerce degree in Transportation Econcmics from the University of
British Columbia and is a Post Chairman of the Air Transport Association of
Canada. -

Abstract

The operators of commercial helicopter services in remdte areas of
Canada utilize contemporary turbine-powered rotorcraft that were not designed
for their particular operating environment, C(onsequently, they have encoun-
tered operating problems associated with very cold itemperatures, large
distances, corrosive soil elements and uncrashworthy helicopters.

They desire rotorcraft designed te perform reliably in a harsh
environment. These helicopters should be crashworthy, permit easy accessi-
bility to all systems for maintenance and repairs, possess cabin spaciousness,
be able to fly medium distances at slightly higher speseds than contemporary
helicopters and be able to nandle utility missions.
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I am pleased to have been invited to address this very important
workshop to present the Canadian viewpoint on operator concerns and needs
in the technological development of American Rotorcraft. In order to
accomplish this task, I shall first make some general comments on the make-
up and origin of the Canadian commercial helicopter fleet. This will be
followed by a consideration of the characteristics of the remote Canada
operating environment and a brief analysis of the commercial helicopter
accidents in Canada during the last 4 years. Many of the concerns and
needs of the Canadian operators will become obvious from this rather lengthy
but necessary introduction and these will be expanded upon later.

The Canadian Transport Commission recently released its publi-
cation, "The Canadian Helicopter Operating Industry 1979," summarizing
the events of that year. It notes that there were 815 commercial helicopters
in Canada with 686 or 84 percent of these being turbine powered. Of the
686, 544 were light turbines and only 39, or 6 percent of the total
fleet, were of multi-engine design. A1l but 47 or 6 percent of the o%tal
were designed and manufactured in the United States. Therefore, the
concerns expressed in this presentation are with the American product and
desirable improvements in it.

The helicopter operating environment in the remote areas of
Canada is extremely demanding of both man and his rotorcraft. It is a
region that begins roughly at the Arctic Circle in the West and the 60th
parallel of latitude in the East. It extends MNorth to the Canadian terri-
torial limits in the vicinity of the 84th paraliel, and encompasses an area
of over 2 million square miles. The cold climate, the great seascnal changes
in the hours of daylight, groat distances, and corrosive soils impose the
major hardships on helicopter operations.

The prime feature of the climate is very low temperatures which
can range from a relatively mild mean annual of 10OF to a more extreme mean
annual of -20°F. Daily extreme highs and lows can range from 800F in the
soutinern summers to -80°F in the northern winters. Wind chill factors can
drop below -100CF in the extreme North. Seasonally, there are short cool to
cold summers and long to very long cold winters. Precipitation is generaily
light and much of the region could be classed as an Arctic desert.

At the 75th parallel, the sun makes it first appearance over the
horizon in early February and disappears from view near the end of September.
Late in April it rises above the horizon for a period of about four months.
Daylight restricts the operating season from a start in early March to an
end in late September, causing severe peaking problems in the interim,.

The vastness and remoteness of this region makes distance a major
consideraticn .in ferry trips, stage lengths within the area, and logistical
support. The most northerly permanent outpost is Alert on Ellesrere Island,
a distance of 2400 miles from Calgary. For comparative purposes, Honolulu
is 2557 miles from Los Angeles. Allowing for course deviations due to fuel
availability and enroute weather, a contemporary light turbine helicopter
will take 24 flying hours to make the trip from Calgary to Alert and 18 -

20 hours to Rae Point or Resolute cn the 75th parallel. Enroute ‘' . are
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few navigational aids as these are clustered near the small settiements

that receive regular commercial airline service. Within the operating area,
stage lengths can be up to 600 miles and this requires the caching of fuel
along the routes, a chore usually accomplished with a STOL aircraft. Most
of the turbine fuel utilized in the area arrives by summer sea-1ifi and is
only moderately more expensive at the beaching point than southern fuel
prices: However, fuel airlifted from the beach inland can be extremely
expensive.

Spread thinly over the permafrost in the Arctic and sub-Arctic
areas are sedimentary soils that can be very corrosive to rotorcraft. These
small ground-up rocks are very common in the Arctic Islands where main rotor
blades, tail rotor blades, engine compressor blades and painted surfaces
suffer whenever a helicopter lands on a dry exposed soil surface.

In Transport Canada's Aviation Safety publication "Vortex", issue
7/80, and analysis of the 3565 helicopter accidents that occurred in Canada
between January, 1376 and March, 1980 revealed that engine failures, colli-
sions and loses of control were the primary casual factors in approximately
two-thirds of the cases. tngine failures accounted for 101 or 28 percent
of the total, revealing a high degree of powerplant unreliability. Colli-
sions with wires, poles, trees, the ground, the water, snowbanks, buildings,
vehicles, other aircraft in the air, other aircraft while taxiing and
miscellaneous objects caused 88 miscues or 24 percent of the total. Fifteen
percent, or 53 of the accidents, resulted from losses of control in flight
(other than stalls), losses of directional control on the ground or water,
and losses of altitude control due to settling.

These primc ~y causes resulted in 207 secondary events, most of
which damaged the helicopter involved. For example, 76 suffered hard land-
ings, 44 rolled over, 19 collided with trees, 7 made uncontrolled impacts
with the land surface, 4 nosed over, 2 suffered tail rotor failures and 2
experienced complete landing gear failures. None of these rotorcraft were
crashworthy.

The operational problems, concerns and requirements of commercial
rotorcraft operators in the remote Canadian environment can be summarized
under the headings of reliability, crashworthiness, accessibility, spacious-
ness, range, speed and utility.

1. Reliability

Qur rotor systems and airframes are not reliable. HWe're
experien . 7 touv many bonding failures in both tail rotor and main rotor
blades. .,:ration levels are causing failures in other systems, notably
avionics .4 aircrew. Door latches and doovrs are too flimsly and complicated
in design, causing each door to lose its fit, and in cold temperatures we
need tight doors. Sidewindow demisting is inadequate in all helicopters
and most of the cabin heating systems lack the necessary capacity. Much of
the honey-comb structure cannot stand up to operational wear and tear. We
want; improved quality control from the manufacturers in the production of
all components, redundant systems, and incipient failure warning systems for
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all gearboxes. Resistance to harzardous environments should be designed into
the rotor craft. For example, corrosion resistent leading edges on rotor
blades used in arctic operations. Skid gear is the most reliable landing
gear in this environment and it should be designed to minimized drag. Flo-
tation gear is preferable to fixed floats if it can be designed to function
properly in the cold temperatures.

Our single engine propulsion systems are not reliable. They suffer
from poor intake air filtration, bearing and seal failures, carbonization,
fuel flow governor malfunctions and, in some cases, approved times before
overhaul that are too high and unrealistic. We want multi-engine reliability,
warning devices to alert us of approaching failures and their origirs in the
systam, power available indicators, good fuel consumption, and integrated
particle separators fully functional in falling snow.

The reliability of flight controls could be improved by removing
the problem that some helicopters now have of insufficient tail rotor control
to maintain direction at altitude. Standardized cyclic controls and load
scales would also allow for nore safety in the cockpit.

The use of flexible insulated wire with a fiberglass component in
it that resists cracking due to extremely cold temperatures can make avionics
and electrical systems more reliable. The effect of airframe vibrations can
be reduced by using crimping instead of solder joints at connections, by
using snaps .instead of threads on cannon plugs and by mounting avionics
equipment of rubber shocks designed to absorb both horizontal and vertical
vibrations. While VLF/Omega navigational systems are now being utilized,
the area is ideally suited to satellite navigation when it becomes a commercial
reality. :

2. Crashworthiness

We would like to see crashworthy fuel cells, crashworthy seats
for both aircrew and passengers, and shoulder harness as standard equipment
in all of our contemporary helicopters. In future models we hope to see
crashworthy cabin structures, tail rotors mounted high above the surface to
avoid strikes, tail rotor blades with hich resistance to damage. and landing
gear systems designed to take significant shocks on contact with the surface.
There have been instances of main rotor blade seguents entering the cockpit
during accidents and we hope that the probability of that type of event can
be designed out of the system.

3. Accessibility
_ In a very cold envirvonment, the helicopter maintenance men
need easy access to all systems to Le able to accomplish rapid field servicing
and repairs. The openings should be large enough to allow a man in a parka
to be able to comfortably reach inte the interior of the fuselage.

Starting systems and fuel caps on helicopters used in vemote area
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operations should not require the use of a key. Pity the poor pilot at a
fuel cache who loses his key in the snow. '

4. Spaciousness

Contemporary helicopters lack the space required for all of
the extras carried in a remote area uvperation. Where do you place the
survival equipment, the refuelling equipment including the many filters
required in Arctic region refuelling operations, the extra fuel required
for the long ferry flights, and the additional avionics equipment and maps
necessary for safe flights in the area?

New helicopters should accomodate six persons and all the extra
gear mentioned above as well as providing a roomy well designed cockpit.
There should be no partitions in the cabin, a flat floor, rzmovable seats,
and ample baggage space in aft compartments.

How can a pilot function effectively and safely in a small cock--
pit where his freedom of movement is hampered by the bulky arctic survival
clothing that he and his passengeis are required to wear?

(82}

Range

Increased range is essential to counter the demands of distance,
the costs of establishing fuel caches and downtime for refuelling. A range
of 400 miles plus VFR reserves on standard tanks is desirable. Crashworthy
long range tanks should be designed into all new helicopters with potential
in the Canadian enyironment. Auxiliary fuel tanks should be crashworthy, of
a quic~-disconnect design and mounted externally, possess good aerodynamic
qualities so as not to induce drag.

6. Speed

Time passes rapidly in the operating season and contemporary
_ helicopters lack spred as well as range. A cruising speed of 140 miles per
i nour at maximum gre s weight is desivable.

’ 7. utility

Aside from the seasonal off-shore oil and gas exploration
drilling in the Beau.ort Sea and Davis Strait, most helicopter operations
in the Arctic are of a utility nature. Wildlife surveys, fishery surveys,
geological surveys and a wide variety of scientific studies require the
helicopter to move passengers or sling cargo.

i : I have reserved comments ¢ desirable vehicle configurations, reasoning
] that the characteristics of this op. ating envivonment demand a consideration

of the previous seven points in any ~esign studies of retorcraft to be operated
. in remote areas of Canada.
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ENERGY EXPLORATION/PRODUCTION
Lonnie R. Nail

Transportation Manager
Tenneco 0il Exploration & Production

Biographical Resume

At present is Regional Transportation Manager for Tenneco 0il Exploration
and Production, based in Lafayette, Louisiana. Responsibility includes both
air and water Togistics for the entire Gulf of Mexico. Operations are spread
from Corpus Christi, Texas to Tampa, Florida serviced by a fleet of 52 boats
and 26 helicopters with an arnual budget in excess of 56 million dollars.

A pilot and mechanic who 1s active in beth National Business Aircraft
Association, technical committee and Helicopter Safety Advisory Conference
chairing committees on military liaison and passenger briefing.

He is a graduate of Northrup Aeronautical Institute and Eastern Michigan
University with a B.S. Dejree in Applied Mathematics. He is a member of the
Society of Logistical Engineers. He has served as industry spokesman to the
F.A.A., Pentagon and other interected groups.

Abstract

The helicopter has matured in the 0il Field. It is recognized as a cost
effective means of transportation. The oil industry will provide input as to
its needs and offers to share flight operational data. Safety is still of
prime importance, closely followed by productivity. Gulf of Mexico IFR now
permits 97.6% of missions started to be completed. Vibration and noise levels
in 2nd generation helicopters are adequate.

The intensified search all over the world for additonal petroleum reserves
has forced certain logistical concepts to be changed. As the costs of drilling,
support and related services escalate, it is well stated to say that “time is
money," hence our reliance on the helicopter to save time as well as being a
cost effective means of transportation.

The helicopter for our use has evolved from the "Bell 47" to the "Boeing
Chinook.” From a slow noisy machine to one offering airline comfort. With
the equipment changes, our operating policies and procedures have also changed.
Qur people spend a lot of time in the air so their safety and comfort is impor-
tant to us. '

When the helicopter was introduced to the 0il Patch it was at first

considered a luxury, an alternate to boats, or surface transportation and was
not appreciated as a cost effective tool.
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Along the same line of reasoning, the manufacturers and operators did not
appreciate what the helicopter demands of the future would comprise. For many
years all we had to use was a “civilized" military machine. The attitude was
that, if it was good enough for our troops it had to be gocd enough for our
oil field warkers, since they would tear up anything nice.

I would like to state very clearly that that sentiment "won't fly"
anymore., We want the safest, best, most cost effective helicopter we can
obtain. As a user industry, we intend to make our needs known, and as has
happened already, the foreign manufacturers are the only ones listening.
Qur flight experience gained in actual usage, should provide the best data
base possible. Qur company alone logs almost 3,000 helicopter flight hours
every month, so we are able to model on our computer actual analysis of all
operational parameters. We can test a new machine for our flight program
without even flying it.

What would we like N.A.S.A. to address in the future? The key areas
are outlined in the Task Force Report, however, our priority differs somewhat.
From our viewpoint, we would list them this way:

Safety

Productivity Improvement
Reliability and Maintainability
Fuel Consumption

A1l Weather (Capability
Flying-Ride Quality Improvement
Vibration Reduction

Noise Reduction

»

O~ o
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[n behalf of the people riding in the helicopters, safety must receive
priority. Safety to us implies the structural integrity of the complete- ship.
No catastrophic failures, no surprises. We have been down this road with “T-T®
straps, turbine blades and salt corrostion. The importance of safety cannot be
over emphasized.

PRODUCTIVITY IMPROVENENT

This is a function of speed and size. Qur lowest S/C/M helicopter happens
to be our largest and fastest. Over the years we have tound the optimum size
for Gulf of Mexico operations to be 12-18 passenqer. A helicopter of this size

It

capable of speeds in excess of 250 MPH would be 1ideal,

We do not see an application for the tilt wing or very large helicopters
in the Gulf at this time.

RELIABILITY AND MAINTAINABILITY

Some of our helicopters arve based offshore. These especially need ease of
maintenance. Component reliability is like safety, vou can't have too much,
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FUEL CONSUMPTION

With all other factors equal we will use the most fuel efficient machine.
It is not in our company's or the nation's best interest to waste fuel. This
is why we do not see a place for surface effect vehicles in the Gulf of Mexico.

ALL WEATHER CAPABILITY

Certain areas, Alaska, North Sea and other remote locations, encounter
severe weather conditions. In the Gulf of Mexico our present IFR capatility
has permitted us to complete 97.6% of the missions attempted. Present capa-
bilities, although backward when compared with fixed wing aircraft, are proving
adequate. What we have found to be essential is better understandmng by the
F.A.A. of our problems and capabilities. :

FLYING-RIDE QUALITY IMPROVEMENT

We believe. the standards available in current 2nd generation hc11copters
to be adequate.

VIBRATION REDUCTION

The vibration levels of 2nd generation helicopters appear acceptable to
our passengers. The part vibration plays in pilot fatigue and fatigue of
structure should be addressed.

NOISE REDUCTION

All our flights are over open seas or remote areas. We should not
compromise safety for the sake of less noise. - A drill rig or production platform
is not a quiet place to work and our people recognize a certain level of noise
is necessary to get the job done.

WHERE DO WE GO FROM HERE

The simple answer is into deep water further and further out. By 1985,
drilling and production will be in water in excess of 1,200 feet and 200+ miles
offshore, By 1990, we could be at 2,000 feet and 300 m\]cq offshore. By the
year 1995, we could be in 2,500 feet of water and 400-500 wmiles offshore. Where
will it end? Well probably no one knows the answer to that question.
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CORPORATE/EXECUTIVE
John A. Anderson

Corporate Aviation Manager
Digital Equipment Corporation

Biographical Resume

John Anderson has been involved in aviation for over 25 years. Following
a 10 year career as a U.S. Naval officer and pilot, he spent 5 years as an
experimental test pilot on rotary wing research programs. He currently manages
a world wide corporate flight department that flys over 10,000 flight hours
annually. e is an Associate Member of the Society of Experimental Test Pilots,
is the currant President of the New England Helicopter Pilots Association, and
was named the 1980 Professional Pilot of the Year by Professional Pilot magazine.

Abstract

Digital Equipment Corporation operates an internal “commuter" airline
that currently consists of 9 rotary wing and 6 fixed wing aircraft, and moves
over 80,000 passengers annually. By the mid eighties, the rotary wing group
will nearly double in size, moving approximately 150,000 passengers per year.

The purpose of the operation is to facilitate “true” communication among
our employees, which we believe can only occur when people relate face-to-face.

The growth of the operation is paced primarily by the growth of the .
Corporation, but is limited in capability by the current technology of aircraft
and support systems. The national airport and commercial air transportation
systems have progressively deteriorated in value as airports become more difficult
to transit and airlines reduce frequency of flights to smaller airports.

Digital needs a high speed, pressurized, vertical 1ift aircraft capable of
operating between facilities that range from 100-%00 miles apart. This aircraft
must be supported by a navigation system that permits high accuracy approach
guidance to many non-airport locations.

It is believed that vehicles such as the tilt-rotor can meet this need,
and that systems such as NAVSTAR can provide the required support.

DIGITAL EQUIPMENT CORPORATION, headgquartered in Maynard, Massachusetts, employs
over 57,000 people worlwide in over 500 facilities. Its formulas for success
include a strong requirement for clear, concise, and complete communication,
both internally among its employees, and externally with its customers and
vendors. At DIGITAL, we believe that true communication can only take place
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with face to face interaction, and it is in support of this belief that the
aviation department was born, and has grown in proportion to the corporation.

Today, the aviation group manages 9 Bell 206B Jet Ranger helicopters,
2 Beechcraft Super King Air 200's, a Merlin IV, a Westwind 1124 Jet, a DeHavilland
Twin Otter, and 2 Piper Aztecs. This fleet, in conjunction with a broad local
vendor base, transports 80,000 passengers each year, flying more than 10,000
flight hours. Although the operation is a Part 91 service for company business

only, in terms of passengers carried, DIGITAL is the 30th largest commuter
airline in the United States.

Looking ahead into the eighties, this operation is expected to nearly
double in size, both in equipment and capability. Our next generation of short
range (20-100 miles) rotary wing aircraft will be twin engine units in the 5
passenger size category. Our requirement for flexibility and service to multiply
destinations is rxpected to minimize our need for larger helicopters, although
a few of these units are likely to be placed in service.

Our helicopter system is operated VFR only, primarily because of the
limitations imposed by the lack of adequate navigation and approach aid systems.
Although we only lose about 9 percent of our flights to weather, we anxiously
Took forward to the economic resolution of this shortcoming. DIGITAL employees
plan their day around our schedule, and we seriously disrupt business when we
don't fly. We strongly support advancement of the NAVSTAR navigation system!

A less obvious problem, but potentially having far more impact, is the
progressive deterioration in the national airport and commercial air service
systems. As the major airlines focus on the larger cities, these airports
become increasingly difficult to use due to congested ground traffic and over-
loaded airline support systems. The bottom line of this to DIGITAL is long
frustrating days in cars, taxis, airports, and overcrowded airliners. In spite
of this, we have consistently adhered to our policy that we do not attempt to
compete directly with the airlines, and will not operate scheduled aircraft on
routes that are covered by direct airline service. We do however, operate our

own "atrline" routes to destinations that create a payoff to us in valuable time
saved.

[ should insert at this point that the DIGITAL "airline" is available to
all employees without regard to position or organization, and is provided on
a first come, first served, reservation only basis, with no "bumping" allowed.

To illustrate our reason for existence, 1 would like to use as an example
our scheduled service between Hansom Field in Bedford, Mass. anc¢ Kanata, Ontario.
{ITTustration 1.) Thirteen round trips each week are offered in a Beechcraft
King Air, taking just over an hour flight time one way. At each end of this
trip is a 1/2 hour ground trip, totalling a 2 hour journey. By comparison, to
make the trip via commercial air, one has to travel by ground to Logan Airport
in Boston (through the "famous" tunnel), cope with the airport, fly to Montreal,
change aircraft (with an average wait of 1 hour), then on to Ottawa. This trip
takes nearly 6 hours, and essentially destroys a business day.
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These are 2 possible ways to make this trip. We believe that there is
a better way! The old ruleis that "the shortest distance between 2 points is
a straight line." We woulu like to extend the operating philosophy that has
been so successful for us in our rotary wing operatior and provide door to
door service out to 900 miles or more. To do this, we support continued
deveiopment of the tilt-rotor concept!

Qur specification for such a vehicle would be as appears in Illustratior
2.: A twin engine, pressurized VTOL aircraft with valid single engine safety
at gross weight (i.e.: Category A certified), cruising at 300 knats, with a
weather topping service ceiling of 25,000 feet. This 8-15 passenger aircraft,
piloted by a crew of 2, will feature a jet smooth, jet quiet ride for the
passenger, and will be barely heard by neighbors adjacent to our facilities.
This is a critical point-noise standard that currently exists and may be
acceptablie for airport environments, but we will have to do much better to
operate successfully in Mr. and Mrs. USA's back yard. DIGITAL plant locations
are selected to integrate harmoniously with the community, with a high priority
placed on minimizing the hassle of employee commuting. Generally speaking,.
DIGITAL plants are not industrial parks or in remote locations. ’

This aircraft must be reasonably economical. A 340U per hour (1980 §!
direct operating cost (DOC) would translate into a cost effective vehicle for
use on our routes, .

And finally, as I referred to earlier, such a vehicie must be supported
by a navigation/approach system such as NAVSTAR.

At this point in time, our operation is somewhat unique, but [ have to
believe that our methods will become more commonplace as caorporations react
to the limitations imposed on them by our national transportation system. .The
pace of this process will be directly related to the technological progress of
the VTOL aircraft industry, which to no small degree is in the hands of many
people attending this workshop.

I encourage you to respond to our needs.
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DIGITAL EQUIPHMENT AIRCRAFT ON THE EIGHTIES

“MODEL_SPEC”

VTOL CAPABILITY

TWIN ENGINE

300 KNOT CRUISE

25,000 FOOT SERVICE CEILING

& - 15 PASSENGERS

CREW OF 2

SMOOTH RIDE

QUIET I

$400/7H0UR DOC

NAVSTAR AVIONICS

JLLUSTRATION 2
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HEAVY LIFT HELICOPTERS
James Lematta

Director of Safety
Columbia Helicopters, Inc.

Biographical Resume

One of the origiral partners with Columbia Helicopters dating back to
1957, the year Columbia started business. Holis Commercial Rotorcraft Rating
in U.S. and Canada. 6,000 hours total time, 3,000 hours - external-load
operations, majority in large helicopters. Flew on first North American logging
project. Flew on first Canadian powerline construction project.  Flew first
water bucket on a forest fire. Member HAA Safety & External-Load Committees.
Chairman on HAA F.A.R. 133 Rotor.raft Requlatory Review Program.

Abstract

Discussion of heavy 1ift helicopters (rotorcraft) in the commercial market
with Columbia Helicopters, Inc. as case study. Aspects include logging, power
line, and oil exploration. Problems encountered in these heavy 1ift opeirations
are detailed with suggestions for the future.

- - - - - - - - - - - - - - - - - - - --

During my presentation, I use slides showing Columbia's major heavy lift
operations. . . along with cartoon illustrations representing heavy 1lift operation
problems.

Figure #1: Vertol 107 hauling logs

Helicopter logging has been Columbia's primary business for the last nine
years. We operate eleven Vertol 107's; normaliy we use seven vertols for
logging. The majority of these projects are in the Nothwest, including

Alaska and Canada. We have also had logging projects in Southeastern USA.

We average approximately nine flight hours per day per aircraft, which
represents approximately 8,000,000 pounds daily, averaging 950 trips per
day.

Fiqure #2: Vertol on power line construction project

Power line prcjects represent around Z0% of our business. We have been
doing these types of projects for 20 years.

Figure #3: Vertol -on Jungle oil exploration project

Columbia nas been on o0il exploration projects in New Guinea, Peru, Sudan,
Alaska, and presently in the Gulf of Mexico.
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These projects get maximum utilization from vertol capabilities by carrying
both external and internal cargo, plus passengers.

My program continues on tc point out problems heavy 1ift external-load
operators encounte-, along with pessible solutions. Also included are
recommendations as to what Columbia feels would be improvement for future
helicopter operations.

Figure #4: Slinging heavy load with single line

The heavier the load, the more difficult it becomes fo» ground crews to
assi1st in landing the load. In the future, as our helicopters become
larger, the pilct will need assistance on handling these loads by more
positive control. New inveative quide systems will need to be applied
to repiace ground crews.

Figure #5: Heavy load slung by multi-lines

Future helicopters will need multi-lines, such as the Chinook helicopter
will have.

Figure #6:  Shows problems pilots have while flying, looking out bubble to
observe load

[t is paramount that the pilot is able to observe their load. Presently,
this is done by leaning vver and looking througa a buhble that replaces
the left rockpit window. Present day helicopnters werc not designed for
this, which creates physical problems for some pilots.

Figure #7:  Shows H.L.H. type helicopter with £~ pilot station

By having the crane pilot's station aft of load, he certairly wculd be

more comfortable and able to observe the whole opereticn. The concept
where the pilot sits facing aft is not feasible to commercial operations.
Columbia did a comparison test with one pilot faced aft and ine other
looking out the bubble. The pilot looking out the bubble was approximately
80% faster.

Figure #8: Strong rotor wash with heavy loads
Chances of injuring ground personnel and damaging property is high. The
larger our helicopters get, the more our chances of rotor wasn accidents
increase.

Figure #9:  Shows comparison of downwash - single rotor vs tanden rotor

Columbia discovered years ago that rotor downwash was dispersed better
with tandem roteor aircraft.
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Figure #10: Shows man getting static shock
An ever constant problem is static electricity.
I Figure #11: Shows hook being grounded

Presently we dissipate this charge by grounding hook. Not'all times
can this be done. We need to research a better soluticen to this problem.

Figure #12: Shows single engine out

At high density altitude, single engine performance is marginal. Future
1 - helicopters need to be designed with more emergency performance.

Figure #13: Shows H.L.H. type helico.ter with removable cabin

Lo kil

Heavy 1ift helicopters should not be designed just for external loads.

' Commercial operators must have a product that can carry both internal

1 - and external cargo, plus passengers. We have discovered these capabilities
1 to be an invaluable asset while supporting the petroleum industry.

Figure #14: Shows multi-1ift concept

For those projects where the 1ift is too heavy for one-aircraft, a good
safe multi-1ift concept needs to be designed. Perhaps with present day
electronic technology this method is practica..

Figure #15: Shows helicopter rotors driven by engirn> exhaust thrust

A revolutionary breakthrough would be eliminating those heavy, noisy,
power robbing transmissions. We would have greater payload and less cost
of operation.

CONCLUSION

Even though our major helicopter manufacturers have designed and buiit
1 small and medium size helicopters for the commercial market, we have yet to
: see heavy lift heli:opters that were not an offshoot from military design or
i\ requiremehts. If our helicopters are to be competitive with conventional 1ift
> methods, future heavy 1ift helicopters must be simplified in nature and have

;TBT*f high cruise speed.

Construction costs have climbed tremendously because of environmental
1. restrictions and labor costs. Because of this, helicopters will become the

major heavy lift machine in power line construction and other 1ift applications.
e When this happens, let's hope the cost of operating a helicopter will not be so
totally unreasonabie, because everyone will be affected by these costs.
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AGRICULTURE
Walter N. Atteoery

President
Condor Helicopters & Aviation, Inc.

Biographical Resume

Walter N. Attebery, 58, founder and president of Condor Helicopters
and Aviation, Inc., Oxnard, California, also is president of Arctic Air
Service, Inc., Anchorage, Alaska. A licensed piiot since 1940 and a U.S.
Marine Corps fighter pilot from 1942 thru 1945 when Attebery retired from
active duty as a Major. Graduated from Oregon State College (now OSU},
Corvallis, Oregon with a Bachelor of Science degree in 1947 and then spent
11 years as a special agent with the FBI before enteriig tne heiicopter
business in 1959. Past president of the Heliconter Association of America
(1964). Condor Helicopters has engaged in general helicopter contracting
and aerial application since 1965, WKalt and Paulire Attebery have 3 grown
sons all residing near their home in Ventura, California.

Abstract

The contribution of rotorcraft to a quality harvest in agriculture is
discussed, including aerial application, granular application, frost control
and air circulation. Minimum drift and reduced noise pollution are seen as
advantages. significant increases in agr1cultura] productivity can result
from helicoper (rotorcraft) utilization.

I am indeed privileged to be included with such a distinguished panel”
presenting views to an assemblage of operators, engineers, manufacturers and
rotorcraft experts representing the mainstream of our industry.

Agriculture without the qlamour and public acceptance, in some instances,
as our other endeavors such as off-shore, external 1ift, expioration, ambulance
and commuter is still a bread and butter operation for many of the operators.
This renders out to commercial success for the operator and contributes to
quality harvesting for the farmer-grower. The end result is greater yield of
foodstuffs for the ultimate consumer.

Qur good friend, Joe Mashman of Bell Helicopters, in 1945 test flew the
first aerial application unit on a Bell Model 30 and helicopters were intro-
duced to aerial application. From that beginning its growth as a foe of the
686,000 known species of insects and 9,000 species of ticks and mites numbering
in the multi-billions per specie is impressive as is the control of weeds and
grasses custing farmers more than 3 billion dollars annually.

11-61



The helicopter is a newcomer compared to fixed wing application which
dates to 1927, but without drawing comparisons, both methods are useful,
productive and usually cost effective.

When acreageé are confined by windrows, topographical obstructions, wind
machines and subdivisions, the helicopter is up to the challenge.

For many areas, such as Southern California, commercial and domestic
subdivisions are encroaching on the green belts of row crops, orchards and
even grain fields creating drift and noise pollution complaints difficult to
control for the operator. Turbine helicopters in our experience generate
fewer noise complaints and for the chemical salesman ease market resistance.

Penetration provided by helicopter spray is well known and useful in
orchard spraying and the control of blight and other pest-induced pr :blems
in leafy vegetables.

Granular applications of fertilizer, baits, seed and liquids using
externaily slung buckets and tanks adds another dimension for the helicopter
from the Bell 47, Hiller 12E models up through the larger machines manufactured
by Bell, Hughes, Aerospatiale and Sikorsky.

During the period December through March, frost control becomes 3
helicopter market in California and some other states.

The wind machine was invented in Middlesex, England during the 1700's
and was designed to move odiferous air from the holds of ships. In 1914, a
prominent materological physicist suggested artificial mixing of air could
provide frost protection. The first wind machine was built and installed in
California in 1916,

Citrus growers in California were the first group to make extensive use
of wind machines. By the time the first wind machine was being installed in
Florida (1952), there were 4,000 in operation in California. A 1972 estimate
placed more than 10,000 wind machines in California and Arizona and around
1,000 in Florida.

Escalating fixed operating costs make growers less able to sustain a
crop loss due to frost or freeze, leading to frost control installations.
Capital investment in the machinery, its maintenance and the electric standby
charges for electric driven machines, and fuel costs for oil and gasoline
burning machines has brought the helicopter into the air circulation business.

Helicopters test suited for frost control are the larger heavier gross
weight macitines with rotor systems moving the maximum volume of air. Often
after sunsat, the atmosphere becomes layered as warm air rises, leaving a
layer of cecler air between the warm air and the ground. The warm air rises
until it encounters air of the same temperature. In a condition of this type,
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particularly if it is a low ceiling inversion where the air just above the
tree level is warmer, the helicopter can move the warmer air down mixing the
inversion levels, thereby warming the crop.

Many rewly planted groves of avocados and citrus are protected now by
helicopters, the grower realizing that standby and flight charges are less
than wind machine costs. In many large orchards, covering the area is imprac-
tical by any other means. The average wind machine will cover 10 acres while
one helicopter, depending on its size, can control temperature conditions over
150 to 400 acre areas. The wind machine rotating in a vertical or nearly
vertical plane does certainly circulate air but without the horizontal piane
component provided by the helicopter. Agricultural developers and speculators
today often resist the permanent wind machine investment to cover 3 to 4 months
protection and opt for tne helicopter that is no longer a financial burden
when the frost season concludes.

Operators in agriculture will always need greater lifting capacity in
a helicopter that is maneuverable, hopefully as quiet as the state of the art
will permit and at a capital acquisition cost commensurate -with the economics

of his business. This latter element may very well keep the ag operator where

he is "equipment wise." Application rates, though rising annually, have not
kept pace with industry equipment, fuel and support equipment escalations.

As in the nuclear power field, the public is not realistic when they
believe beneficial insect and nature-evolved methods of pest control can be
totally effective. 1If this land of ours was in its natural state, then the
balance of nature probably could prevail. The t31ling, planting and force
feeding of untold millions of acres makes such idealistic solutions unworkable.
Organic foods are great, but can they feed the world?

Requlations, as strict in California as any place in the U.S., at first .
seemed impossible but are manageable. Total closed systems for mixing and
loading chemicals is a reality in California and many other c<tates.

[ have touched on noise as a problem and it is necessary tfor the industry
and NASA to address these additional problem areas:

1. Smaller, lighter, more reliable power plants providing more puver,
Less weight, which means more spray capacity.

2. Better methods and quality control on the design of main rotor blades

and tail rotor blades to reduce external noise and to inhibit corrosion

and lamination separation. Rotor blades rarely run their overhaul
interval.

3. Revising overall manufacturers attitudes that operators must pay for,
buy if you will, their engineering deficiencies.
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Over 150 operators and well over 500 helicopters are providing agricultural
services throughout the U.S., dcing what we believe to be a significant service
for the American consumer. With the support of the manufacturers; and the
legislators this segment of our industry will continue to grow and prosper.

Thank you.
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AMBULANCE

Kenneth F. McFadden
Marketing Director, Evergreen Life Line
Evergreen Helicopters, Inc.

Biographical Resume

Currently serving as Marketing Director for the Life Line Division of
Evergreen Helicopters, Mr. McFadden has worked to develop the Emergency Medical
Helicopter Program at Evergreen. His previous marketing experience includes
nearly ten years in the retail and insurance industries. A fixed and rotary
wing pilot, he has flown a broad spectrum of aircraft. He received a Bachelor
of Science Degree in economics and mathematics from Portland State University
and has completed graduate studies toward his Master's Degree in economics.

Abstract

The military utilization of technology to reduce casualties is a documented
fact. The reduction in time between a trauma ‘njury and definitive care from
World War I to the Vietnam conflict contributed significantly to a reduction- of
the mortality rate from 8.75 to 1.3. The civilian applications, however, have
yet to be nearly s¢ dramatic. Certainly a well traired and responsive Emergency
Medical Service is a vital community asset. But the past four years have seen
an increasing perception of a complete EMS sys:iem as one that includes helicopter
transport. As the:civilian industry assumes greater role, demand for nore
advanced aircraft increases. The history of aeromedical evacuation reflects an
adaptation of existing aircraft designed for purposes other than a medical
mission. Newer second, third and yet to come aircraft generations with advanced
technology may lend themselves to better perform the life saving function of the
older proven workhorses.

HISTORY

In 1970, the University of Maryland Shock-Trauma Unit inaugurated a joint
law enforcement Med-Evac program in the State of Maryland. The Maryland
Institute of Emergency Medical Services (MIEMS) pioneered a clinical study of
the life saving qualities inherent in a helicopter transport system. In 1972,
St. Anthony's Hospital in Denver, Colorado and Florida Hospital in Orlando,
Florida both initiated hospital sponsored helicopter programs. The ability of
St. Anthony's to maintain the dedication of its program to medical purposes
may have contributed to the longevity of that particular program,
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Also affecting the civilian sector has been the general acceptance of
helicopters as medical transport vehicles as projected by the MAST program,
The result of a joint DOD, DOT and HEW study conducted in 1969, the Military
Assistance to Safety and Traffic program was designed to supplement the
existing EMS system. Utilizing existing military aircraft, primarily UH-IH's
{Bell 205Al's), the helicopter service was available to the community subject
to several constraints. As the importance of the relationship of time to the
probability of survival of trauma patients became more defined, the demand
for more responsive, more medically acceptable and more refined aircraft became
apparent.

INDUSTRY DEMANDS

The lessons learned by the various users reflect certain consistent
annoyances that could be observed in virtually any airframa currently in use.
Most noticeable are:

A) The external noise signature of the helicopter evoked unfavorable public
response.

B) The internal noise level and associated vibra“ion levels were bothersome.

) Cabin configuration did not allow optimal patient access or attendant
comfort.

D) Aircraft has high rate of fuel consumption.
E) Civilian aircraft had no IFR capability.
F) Ineffective or nonexistent anti-icing systems.

These respective areas have been addressed in the context of the Advanced
Rotorcraft Technology Report, dated October 15, 1978. Specifically, KASA has
identified as a goal the reduction of the noise footprint intensity of from
85-95 EPNdB to 75-85 EPNdB for improved community acceptance. NASA has also
identified as a goal the reduction of vibration from C.1 - 0.3g to 0.01 - 0.05g
for improved passenger acceptance and comfort. Additional emphasis has been
placed on develaping CAT Il and CAT III approaches (CAT Il without terminal
navaids) in light to moderate icing conditions. And in times of increasingly
more costly fuel, NASA has adopted as a goal the long term fleet fuel savings
of 20% per year. However, various hospitals have expressed other concerns
regarding aircraft design.

A key element in most programs is the ability of the craft to transport
two patients. The medical condition of those requiring transport necessitates
the ability to adequately care for patients including administering IV's,
oxygen ard resuscitating non-responsive patients. This requires sufficient
access for two attendants plus space to allow storage and use of sophisticated
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medical gear Thus, an increase in capin volume becomes a goal. As a
minimum, allowance should be for 24 cu. ft. for the pilot and each attendant,
plus 30 cu. ft. for each patient. That would establish a minimum cabin
volume of 24x3 -+ 30x2 which equals 72x60 or 132 cu. ft. No conciusive
evidence has produced a medical necessity for either lateral or longitudinal
patient loading. Medical crew members have shown adaptability to either
patient configuration.

SAFETY

The prime concern of any helicopter operator is safety. The hospital

environment is no different. Basically, this concern for safety can be
reflected in three areas: Powerplant Philosophy, Design Considerations, and
Man-Machine Interface.

A.

Powerplant Philosophy:

A proven powerpack with twin engine reliability provides redundancy not
only in power availability, but also independent hydraulic and electrical
systems. While few twin engine helicopters have single engine QGE hover
capability at max gross weight, they do exhibit the ability to maintain
single engine flight on one engine. The higher maintenance cost associated
with more complex systems must be considered as an additional economic cost
of reliability.

Design Considerations:

Since hospital transports typically operate in urban envircnments, safety
in the form of rotor disc with high terrain clearance would incresse
safety margins. Tail rotor awareness and safety through either high
ground clearance or partial shrouding would minimize any change for a tail
rotor strike. However, the high disc loading necessitated by shrinking
disc diameter and inss of aerodynamic efficiency of a tail rotor may
increase power requirgments or construction costs beyond reasonable
economic constraints.

Man-Machine [nterface:

One area conspicuously absent from the NASA goals is improving the pilots
visual field of view. Newer generation aircraft seem to engage the pilot

in such an instrument conducive cacoon that 1ittle improvement has been
made in the ability of the pilot to scan in the full unobstructed forward
hemisphere. To further assist the pilot in maintaining aircraft control
and awareness while maintaining visual contact in a close to the earth
environment, consideration should be given to the deveiopment of a Head-Up
Display (HUD) similar in application to that used by fighter pilots to aid
in keeping a full outside visual scan in a high-stress environment. Such
an interface could incorporate elements of an integrated flight director
system. Future applications would couple with such advanced avionics
systems as time-reference-signal-beacon and/or Navstar Globai Positioning
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System. Use of such a system will reduce pilot workloaa factors and
decrease fatigue in a characteristically high-stress flight regime.

CPERATORS REQUESTS

From an operator's position, the desirable ship factors would include
dependability, reliabil-ty, and decreased maintenance per flight hour.
Certainly the NASA goal of reducing engire faiiures from 15-20 accidents/
100,000 hours to 3-6 accidents/100,000 hours will favorably reduce insurance
rates. Any improvement that will reduce direct operating cost must scrve
as an offset to the pressures which inflate basic airframe costs each yea-.
Use of composite airframe materials should assist increasing TBO's for
airframe components.

SUMMARY

Current NASA goals address the majority of hospital expressed concerns
regarding applicability of helicopters to the civilian medical mission.
Specific redirection of work effort should address the volume requirements
and field of view increases to provide a more compatible and more safe airframe,

Regardless of the simulaticn test and development programs, any new
technology engine or airframe typically requires a significant period of
field testing to refine various gremiins. While the demand for an aircraft
that exhibits notable improvements in technology is high, there is not a willing-
ness on the part of the hospital to offer medical staff as test crew for
unproven machines. This conservative attitude may well prolong the placement
of newer generation aircraft unti: adequate reliability and safety has been
demonstrated through use history.
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UTILITY HELICOPTERS
Mrs. Wanda Rogers

Secretary/Treasurer
Rogers Helicopters, Inc

Biographical Resume

Mre. Wanda Rogers is Secretary-Treasurer and Chief Finarcial Officer
of Rogers Helicopters, Inc.; a Board Director xnd Secrotary of the helicopter
Asscciation of America; President of the California Commerciai Helicopter
Cperators Corporation; ard Chajrman of the Board of the Clavis Community
Bank.

Abstract

Versatility and affordability ace the two characteristics most needed
in helicopters desiyncd 0 meet the needs of utility helicopter operators. .
During the 1930's, NASA technological efforts should be guided by these two
characteristics. Attempts to optimize specific performances, dt the expense
of versatiiity, should be avoided. NASA efforts should be devnted to
improving avionics systems in reliability, simplicity, maintainability,
commonality and interchangeability. New investigations should be undertaken
on helicopter GPS equipment requirements, on a universa:. helicopter 3-axis
simulator, and on propulsion systems with improved fuel consumption specitics
and modular modificaticn capabilities. Improved product assurance methods
and techniques and reduced ncise levels are two areas in which HASA could make-
meaningful contributions. Affordability could be enhanced by NASA technolog-
ical eftorts concerning lower Zost manufacturing techniques, reduced costs of
composites end their fubrication processes, and modularized desigr features.
In addition to technologically orientea efforts, NASA could da much to help
correct an ervoneous publiz image of tke helicopter industiry. C¢ most impoi-
tance is that all nf NASA's efforts be guided by consideration of versatility
and affordability.
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It certainly is a fortuitous opportunity to share with'
you a few cogent thoughts about the utility helicopter's role
and some of the things that NASA might consider during the
course cf its activities over the next ten years. '

Our first order of business should be, I think, to
share with you what I mean by the "Utility Operational
Category.” Utility, of course, .zans being useful. When
we reflect on the operatiocnal categories that this panel
has and will discuss, we note thit their most common char-
acteristic is that they are all useful. What could be more
useful than the offshore transportation that has been dis-
cussed by Bob Suggs and Mike Evans or the remote area work
described so well by Carl Brady and Nick Crawford; usefulness
describes energy exploration and g >duction, and heavy lift,
and agriculture, and ambulance work. In fact, everyone on
the panel so far has described useful--or utility--operations.

With this in mind, I have decided to talk about every-.
thing that the other members of this panel have not talked
about. I guess there is one major exception to what I have
just said. I feel certain that Duane Moore's discussion of
publically owned helicopters will overlap scme of my dis-
cussion of utility helicopters., (It seems that today civil
agencies are more and more doing gquite a few things with
helicopters that commercial operators have been doing suc- .
cessfully for a long time.) So my discussion will focus
on helicopters that are used for a variety of purposes.

Let me list a few of the missions that are included under
the rubric, "Utility Operational Category.™

-- Forestry Management--includes fire fighting,
seeding, fertilizing, and back firing.

~=- Wildlife Management--including herding, taggiag,
surveying and relocating animals; fish stockiny,
and spraying.

-- Surveyi.ng and photography.

-~ Support for utility companies~-including power
and pipeline patrol, maintenance of remote site
equipment, and supervisory =ransportatiocon.

~- Search and rescue and emergency medical evacuation.

~- Recreational transportation of skiers, hikers,
campers, hunters, fishermen, and sightseers.

~- Public Relations, news reporting, traffic watch,
and electronic news gathering.
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-- Banking--including check transfer and *DP records
movement.,

-- Commercial fishing support.
~-= Harbor pilot transfers.
-- And many many more uses too numerous to list.

;\ My point in going on and on with such a long list of

; B the things that make up "Utility Orerations" is simple--
- the next-to-the-bottom line for utility operations is

ﬁ- versatility. The bottom line is, of course, affordability.

Lets concentrate on versatility first.

Because the list of missions performed in the Utility
Operational Category is so long, it would be natural to
assume that a large number of helicopter designs should be
' studied by NASA. Nothing could be farther from the truth.
AN A single helicopter can perform cvery mission I have listed.

. And this fact is at the root of the way a successful com-
mercial utility operator must organize and operate. A
successful commercial operator must have a versatile heli-
L. copter with design flexibility built in.

. With this in mind, NASA should structure its technological
i work during the 1980's to increase versatility and flexibility.

- Specifically, in investigating aerodynamics and structures,
' NASA should strive for designs and materials that yield ver-.
> satility. Specific aerodvnamics that optimize a single

' characteristic-~for example speed--may be intellectually
interesting but may be practically useless 1f the design
sacrifices crashworthy ruggedness or internal volume or

L external lift capability. Similarly, a rotor blade opti-

{ mized for lift would perhaps sacrifice too much in the way

. of speed or autorctational capabilities. More light weight
{:n structures are desired but they must also be stronger for

Y safety reasons, and less susceptible to corrosien and weather
. extremes for economic reasons, and easier to maintain for

N obvious reasons.

Flight controls and avionics systems are arecas where
NASA can accomplish much during the 1980's to increase
versatility. The best thing that NASA can do is develop
ways to increase the reliability and reduce the maintenance
{3 . requirements of instruments and avionics. Most of what has
= been developed to date stems from items designed for fixed
- ‘ wing aircratt. Instruments and avicenics have not been designed
N for the environment of the helicopter. Work should be done
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that will produce items that are rugged and stable enough

to handle the vibrations ard the relatively dirty close-
to-the-earth air that characterizes the helicopter world.
Avionics commonality and quick interchange capabilities

can be improved. This will enhance versatility. The opening
world of multiple display units with built-in navigation
capabilities offers great promise. The black boxes helicopters
will need for Global Positioning Systems should be on NASA's
list of priorities.

One areca about which I have great concern is human
factors. We are approaching a prcblem of major proportions.
Helicopter pilots are scarce and getting scarcer. Military
trained Vietnam-war helicopter pilots are no longer entering
thir commercial helicopter world. They have either already
been absorbed or they have gone elsewhere. The commercial
helicopter fleets have been increasing at a compound rate
of about 15% per year. 'The number of pilots is not increasing
at anywhere near this rate. With more inexperienced pilots
flving, insurance rates are soaring. NASA should tackle this
problem in two ways. First, technology for verv much simpli-
ficd cockpit displays and instruments must be developed;
second, NASA should develop a relatively low cost universal
helicopter 3-axis simulator (not tied to any specific model)
(not a procedures trainer) that can qualify to enable young
pilots to build up their time.

NASA can do much to increase the versatility cf propul-
sion systems. Each helicopter engine must do many things in
many environments. NASA could do much to improve the relia-
bility of jet turbine engines in the dirty, close-to-the-earth
environment. ~ Our current turbines were designed for con-
tinuous work in the pristine atmosphere of 15,000 feet and
higher. In addition to improving basic propulsion perform-
ance and fuel censumption, NASA should investigate the concept
of modular modifications that would enhance engine performance
in specific environments. It may be possible to crecate rela-
tively simple modifications that would optimize a basic engine's
performance for high altitude, or snow, or saltwater, or dry
desert environments. Such an approach would greatly add to
versatility.

The modular approach could also enhance versatility
in helicopter configurations. Instead of designing a
helicopter that is optimized to perform a single dedicated
mission, work should be devoted to designing modules or
modifications that, when added to the basic vehicle, would
improve performance in a specific mission profile. This
will require technological emphasis on commonality, inter-
changeability, and standardization.
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N So far, I have discussed things that NASA can under-

; . take during the 1980's to increase versatility within the

~ four technological fields that are the subject areas of
the individual workshops of this meeting. Let me now men-
tion two areas that transcend the limitations of each

gwu' workshop.

1+ The first area pertains to reliability. It has wvarious
¥ - titles. Some call it product assurance. Others call it

- quality control. No matter what name you choose, I am re-
S ferring to the techniques, procedures, tools, and training
4.7 that are employed by manufacturers to assure reliable pro-
i BN

ducts that perform to specification. Perhaps NASA could
T~ undertake new investigations of ways to add advanced tech-
. nology to this important work.

The second area pertains to a subject of utmost impor-
tance to all of us--noise reduction. With our growing
T populations, remote areas are becoming more remote. We
must become quieter if we are to survive and flourish in

o

% - ever—-increasing population densities. Much work has to be
1. done to reduce noise. NASA can play an important role.

E A So much for versatility, the next-to-the-bottom line.
4 What about affordability--the bottom line.

I have no doubt that NASA, the organization that put
the United States on the moon, can accomplish just about
anything in the :technological fields. That's easy. But
oy to accomplish in an affordable way~--that's difficult.

—

o

Let's look at aerodynamics and structures. Its-

-' probably easy to determine that flush rivets will improve
aerodynamics. If so, then NASA should investigate manu-
facturing techniques that will give us flush rivets at the
same, or less, cost as current riveting techniques. If

E composites can give us added strength, reduced maintenance,

. and lighter weight, then NASA could help determine ways to
reduce the costs of composite materials and the costs of
fabricating these materials.

In the areas of flight controls and avionics systems
the same principle applies. Arfordability should drive NASA
studies in these areas. It would be vacuous to design
instruments and radios that can do everything at an unafford-
able cost. 1In these areas simplicity and interchangeability
and reliability may be the keys to affordability.

I've already mentioned a universal helicopter 3-axis
simulator as necessary when considering human factors. Let
me underscore my point. Today it costs too much to accomplish
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basic helicopter training. Tt costs too much to provide
cockpit time to build up the experience needed by a young
pilot. It costs too much to provide needed refreshex
training--and tragically too many commercial operatcrs are
ignoring this need because of the costs involved. NASA
could do much to make our pilots affordable and safe. We
need helicopter simulators.

The best thing that NASA can do to make propulsion
systems more affordable would be to improve fuel consumption.
The next best thing would be to develop modular modifications
to optimize performance for specific missioh environments.

Improved affordability can be achieved in the area of
vehicle configuration. We don't need a $100,000 rescue hoist
and we don't need a $1,000 clock. We do need modular con-
figurations to meet mission requirements in an affordable
manner. '

Whatever helicopter work NASA undertakes during the
1980's, let that work be driven by the dictates of afford-
ability.

Because this is a rotorcraft technology workshop, most.
of the work we will do during the next two days will be )
concerned with hardware. I would be remiss if I did not
mention a pressing need in another area--an area I call
“software." We need much work, and NASA could do much to
help, in the area of image improvement.

Today, we do not enjoy the public image we deserve.
The public does not perceive the helicopter as a useful
and necessary transportation machine. Hollywood has done
much with its magic eye to distort the helicopter. The
public is exposed to barrel rolls, excessive g-turns,
cowboy antics, leatber helmets and white scarfs. We are
shown as second class citizens. The public does not know
our capabilities; they do not know of our contributions;
they.have a uugely distorted picture of our safety record.

NASA is undertaking an extensive study of helicopter
benefits. This is a greatly neceded first-step. Upon *“his
study should be built a program of educating and informing
our city officials and our citizenry. NASA could well
undertake additional efforts to ensure that we are per-
ceived to be what we really are--a necessary component
of our nation's transportation and work systems--a vital
part of commerce and industry.

I have appreciated this opportunity to outline some
new roads that NASA may travel down during the 1980's.
With "Versatility" and "Affordability" as signposts along
those roads, NASA can do much to increase the "utiles,"
to expand the usefulness, of Utility Helicopter Operations.
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STATE GOVERNMENT

Daune Moore
Chief Helicopter Pilot
I11inois Department of Transportation

Richard Wray
Helicopter Pilot
111inois Department of Transportation

Biographical Resume

Duane Moore has served as Chief Helicopter Pilot for the Illinois
Department of Transportation since 1969. He serves as Chairman of the
Heliport Research and Development Council. He is a member of the Helicopter
Association Instrument Flight Rules Committee, the Board of Directors of the
I1linois Chapter of the America Trauma Society, and the editorial Advisory
Board of Rotor and Wing Internaticnal Magazine. He is an advisor to the
Department of Health, Education and Welfare regarding hospital heliports
and air ambulance programs. He holds ATP Helicopter and Commercial Fixed
Wing ratings.

Richard Wray has been employed as a helicopter pilot by the Il1linois
Department of Transportation since 1977. He served as a U.S. Army helicopter
pilot in the Republic of Vietnam, with subsequent civilian experience including
mountain flying in Colorado and offshore support in the Gulf of Mexico prior
to his employment with the State of Il1linois. He holds ATP Helicopter and
Commercial Fixed Wing ratings and is a paramedic certified by the National
Registry of Emergency Medical Technicians.

Abstract

Sharing the concerns of all rotary wing operatois, the desire of
governmental agencies for improved helicopter utilization is by no means novel.

Governing agencies must allow helicopters to be operated to their full
capability, including realistic IFR regulations and encouragement of urban
heliport development.

With this fuller utilization, it will be the industry's responsibility
to bring the helicopter to expected corporate reliability and comfort levels.
Significant advances can be made in areas such as vibration and noise levels,
avionics, and all-weather capability, specifically anti/de-ice systems.

Better communication between powerplant and airframe manufacturers should
serve to help eliminate many of the design and performance discrepancies which
now exist in the industry. Such communication can only serve to speed the
development of new concepts such as the ABC and Tilt Rotor; concepts which
will take rotary wing aircraft into a new era.

we look forward to the faster, more reliable, economical helicopters

envisioned in this report, and hope the suggestions put forward herein will
aid in their development.
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INTRODUCTION

The current, and future, governmental uses of helicopters present
virtually no novel or peculiar demands, but rather reflect those of the
entire rotary wing industrey.

Similar to anv major corporate executive, the government official
expects rapid, reliable transportation, whether in fixed or rotary wing
aircraft. He places quantifiable value on his time and unwarranted or
avoidable delays place the offending aircraft (or tvpe aircraft) in a
very had light indeed. Thus, throughout listings of desirable
helicopter features governmental agencies transporting elected and
appointed offtcials will consistently list at the top those features
which enable a passenger to travel where he wants to go, when he wants
to go, and in as much comfort as possible. “"Where he wants to go” is
dependent on such factors as available landing areas, especially

certificated heliports. "When he wants to go” considers such matters as.

ability to routinely fly in IMC, including icing conditions. "As much
comfort as possible” simply means as little difference as feasible
between that environment in which the passenger routinely works (his
office) and the aircraft In which he is riding. Each of these facets
will be discussed in more detail further on in this paper.

Many government agencies also appreciate the helicopter for its
unique ability as an ambulance for critically {11 and injured patients.
The Illinois Department of Transportation has been utilizing helicopters
in this role since 1971 with some 2500 patients transported to date.
Obviously, speed is of the essence on such flights, as {s dependability,
landing area accesibility, and other features also necessary in
eXecutive transport.

In conjunction with afr ambulance utilization, some agencies,
including Il1linois Department of Transportation, use the helicopter for
rescue missions in which other methods are inadequate due to cither
impracticality or unacceptable time delav. Thus along with the operator
transporting executives and the agency carrving the medical emergency
patient, we also have a common ground with external load operators. The
use of external rescue devices, e.g. the Billy Pugh net, is verv similar
to any other external load operation.

We can see that new helicopter features desired by charter, air
ambulance, or part 133 operators will also benefit the governmental user
and, hopefully, vice versa. We will now address these features by the
following categories: Aerodynamics and Structures, Flight Controls and
Avionics, Propulsion, and Vechicle Configuration.

AERODYNAMICS AND STRUCTURES

Of major concern to governmental agencies is the field of
aero/acoustics. Nothing molds the passengers impression of helicopter
flight more than noise and vibration levels. Since most executives have
first taken to the skies i{n turboprop or pure jet aircraft, they will
expect the same degree of comfort and amenities in a helicopter.
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Along with reduced interior noise and vibration levels, a concomi-~
tant lovering of exterior noise is of major concern. Governmental
agencies, along with all conscientious operators, are acutely aware of
the publics concern over noise pollution, and try to maintain a "good
neighbor” policy in light of safe operating practices. The government
official will have little appreciation of an internally "whisper quiet”
ride if he anticipates angry telephone calls concerning external noise
from his constituents upon arrival at his destination.

We therefore urge the development of technology which will meet and
hopefully exceed the goals for vibration and noise reduction set forth
in the Task Force Report of 1978. The attainment of lower noise and
vibration levels will raise the esteem in which a passenger, and the
community as a whole, views the helicopter more, we believe, then any
other area of improvement.

In addition to aerodynamic designs which will lower noise and
vibration the government, as other operators, seeks features such as
reliability, cost effectiveness, and increased efficiency. Recent
advances in airfoil and structural materials and design are to be
applauded and further research encouraged. :

An area of design which concerns us deeply is the current trend
toward decreased outside visibility. Designers take great care in
including the optimum number of windows in the passenger area while
simultaneously widening instrument panels and obscuring downward
visibility. Helicopters do not zlways operate in improved areas and
crew visibility is essential. Chin bubbles should be treated with more
importance than a mere cosmetic touch. The versatility of helicopters
will be seriously hampered if designers persist in limiting crew
visibility.

Lastly, we strongly advocate research and development which would
render the standard tail rotor less susceptible to object strikes and
personnel hazards. Possibilities in this area include proliferation of
designs such as the Fan-in-fin tail rotor and new design advances which
would eliminate the tail rotor in its current form.

FLIGHT CONTROLS AND AVIONICS

Since, as previcusly mentioned, governmental helicopters are used
extensively in executive transportation, air ambulance, and rescue
roles, ali-weather capability is not just a desireable attribute - it is
of complete and urgent necessity.

We feel that while future programs and goals should indeed be set,
the most pressing concern to the helicopter community regarding IFR
flight is full uti.ization of existing capabilities. The helicopter is
not an airplane anc must not be so treated in the estahlishment of
flight procedures, particularly in the IFR environment. Two areas in
particular are subject to improvement: enroute routes and minimums, and
helicepter instrument approach procedures.

The helicopter need not be confined to fixed wing airways and mini-
mum enroute altitudes. A realistic goal of 500 ft. above the highest
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terrain or obstacle four miles either side of a course centerline
(non-mountainous terrain) should be examined and pursued =nthusi-
astically with the appropriate authorities. Navigation systems must be
developed which allow point to point flight at this altitude. Systems
such as Loran-C and GPS offer the brightest future for such capabilities
and experimentation, including flight testing, should be instituted to
evaluate their respective merits. The realization of lower MOC's and
MEA's will serve to decongest the ATC system, save fuel now spent in IFR
climb and descent, and aid in keeping helicopters out of unfavorable
meteorological coanditions such as thunderstorms and known icing
conditions.

Along with lower enroute altitudes and more direct routing, programs
of development and testing should be pursued which will lead to Category
IT and lower instrument approach minimums for helicopters. The
maneuverability and low approach speeds of helicopters lend the aircraft
beautifully to the IFR environment, and decision heights of 50 ft. in
terminal operations and 100 ft. at remote sites are certainly
realistic. Advances in avionics, both on-board and remote, will enable
these goals to be realized. Systems such as Loran~C and GPS must be
totally evaluated and their acceptance by authorities encouraged.
Landing aids such as 3D/4D guidance and microwave landing systems must
likewise be evaluated. A low cost IFR approach system for remote sites
must be developed and evaluated. For current use, we strongly urge the
development and production of a modestly priced radar beacon for use at
remote landing sites. Illinois would use such a system extensively for
its 78 hospital heliports were its cost not prohibitive (approximately
$6,000 to $7,000 per site).

A loap range program of evaluation of advanced cockpit displavs is
also desireable. Recent advances such as the CRT system should be ex-
amined for possible use in rotary wing aircraft, with specific emphasis
on their promotion of lower IFR minimums.

Another major area of concern exists in the industries development
of effective anti/deice capabilities. While the advent of some heated
rotor systems is encouraging, icing remains the major deterent to IFR
flight in manv parts of the world. Aggresive research must be con-
ducted in this area, with a practical anti/deice system for light and
medium helicopters as the goal.

In conjunciton with an effective anti/deice system to take the
helicopter through the weather, we also envision future cabin
pressurization to enable the helicopter to fly above much of the
weather. Oftentimes, meteorological phenomena such as icing could be
avoided were the aircraft able to climb above it. Without
pressurization, rotary wing aircraft will forever be doomed to fly
through whatever weather exists while executive fixed wing fly comfort-
ably above it. Even if flying below mandatory pressurization altitudes,
passenger comfort can be seriously compromised when a descent {is
initiated from 10,000 ft. to an airport 500 ft. above sea level. As with
noise and vibration, a passenger is unable to understand whv his ears
hurt in his two million dollar helicopter and not in his one million
doliar King Air. .
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Aside from pure passenger comfort and improved IMC operations, the
role of air ambulance would be enhanced by pressurization. Many
injuries including air embolisms, decompression sickness, and
pmeumothorax prohibit flight with decreased cabin pressure. While some
decrease in pressure is, of course, unavoidable, pressurization would
greatly benefit the helicopters ability to fly in IMC in an air
ambulance capacity.

PROPULSION

Engine manufacturers have been maintaining a respectable pace in the
development of improved designs and materials. Unfortunately, the
ability to maintain thesa improved engines is being hindered by poor
airframe design. Examples include Bell aircraft which necessitate
removal of exhaust stacks prior to removal of engine cowling, and
Sikorsky aircraft which cannot ground run engines with the engine
cowling open. Such lack of maintenance considerations only negate
advances made in other areas of engine and component design. Obviously,.
better communication between engine and airframe manufacturers is
necessary (v help alleviate such problems.

It ic also essential that the industry strive for true twin engine
reliabilit; in the new generation of helicopters. Manufacturers are
justly concerned with such matters as engine fuel economy and high
payloads and ultimate engine selectien is certainly a compromise
involving these factors. Yet time and again over recent years we have
witnessed the introduction of "new"” helicopters which in reality are
merely more highly powered "old” helicopters. Customer optional
powerplants for the same model aircraft would allow the customer to
choose the features desireable for his operation at the time of initial
aircraft order. Despite detriments such as higher weight and lower fuel
economy, we believe many operators would opt for a true single engine
capability. Examples would include operations froa congested urban
areas and rooftop heliports. Rather then wait several years for. a "new”
model, manufacturers should avail themselves to current production
engines as customer options. Governing agencies should adopt
certification procedures which would facilitate such a program.

Engine and airframe manufacturers must also greatly improve spare
parts accessability. Too often we envision new programs to Improve
helicopter reliability when in fact no program will succeed =ithout
adequate parts support. A corporate president has little uncderstanding
when his two million dollar helicopter is unusable hecause the
manufacturer can't supply a five dollar part. We would like to see
manufacturers pledge that no new aircraft deliveries will take place
when a similar model aircraft is AOG for parts. Instead of a part going
to build another new aircraft, that part would be putting an operator
back in business. While this concept could cause some minor delays in
the delivery of new aircraft, the operator would be assured that once he
takes delivery that aircraft will be kept operational.
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Other areas of engine and power transfer systems designs and
developments, such as those elaborated in the 1978 Task Force Report,
need to be pursued. Hopefully such research will help realize even more
dependable engine and transmission systems, with benefits including more
cost effective and easily maintainable components.

VEHICLE CONFIGURATION

The current experimentation with innovative configurations,
including the ABC and Tilt Rotor, hold the promise of a bright future
for the rotary wing industry. Transport category helicopters should
realize the more immediate benefits of these advanced configurations.
While light helicopters may not benefit immediately, such innovative
technology will most certainly futher the design of all aircraft in the
future.

At this time, we are extremely pleased with design configurations of
the so-called third generation helicopters. Aircraft such as the
Sikorsky S-76 and Bell 222 offer unprecedented advances in speed, twin
engine reliability, and passenger comfort. We encourage the continued
refinement of such designs for the operator unable to utilize the larger
transports. We would very much like to see an interior configuration
which permits rapid transition from executive to utility mode.

In closing, we fcel the major areas of concern are decreasing

external noise, a practical de-ice system, greater engine reliability,
and improved tail rotor configurations.
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SCHEDULED COMMUTER
J. Dawson Ransome

Chairman and President
Ransome Airlines

Biographical Resume

J. Dawson Ransome is Chairman and President of Ransome Airlines, a
Philadelphia based cummuter service operating as an Allegheny Commuter.
The airline began operation in March of 1967, became an Allegheny Commuter
in August of 1970, and as of June 1979, is the largest commuter airline in
the world. Mr. Ransome first soloed in 1938, earning a civilian pilot's
license. In 1941, he served with the RCAF as a Civiliam flight Instructor
and later contracted with the U.S. Air Corps as a Civilian Flight Instructor,
eventually progressing to Flight Command Check Pilot. In 1944, Dawson
received a direct commission as an officer in *he U.S. Air Corps. His service
career included transporting aircraft over most of the flying world for the
U.S. Air Transport Command. During the period 1944-45, he flew over 1,000
hours between the Assam Valley of India over the "hump" to China. He is a
recipient of the Air Medal and Distinguished Flying Cross. After World War
II, he was active in the Pennsyivania National Guard as an Instrument Check
Pilot flying B26-type aircraft. Mr. Ransome was a member of the Board and
Vice President of the Aerobatic Club of America and was Fund Raising Chairman
and Advisor to the 1970 U.S. World Team and Official United States Delegate
to the Championship 1972 World Aerobatic Tean. He aiso is a past member of
the Board of Directors of the National Aviation Club,.the National Aeronautics
Association, Mohawk Air Services, and the Commuter Airline Association of
America, where he is currently Chairman of the Government Relations Committee.

The role of short haul (fixed wing) ccmmuter airlines in the aviation
industry focusing on airport compatibility is analyzed. Congestion, airport
access, separate routes and apprcaches, MLS, RNAV, and other factors are
discussed. Ransome Airlines is used as specific case study. Comnuter appli-
cation of helicopters {rotorcraft) may be drawn.

1 am very happy to have the opportunity to participate in the 1980 HAA
Rotorcraft Workshop. Although we do not operate rotorcraft in our system
at this time, it is hoped that our work with 3-D RNAV and MLS will be of

interest to you. It seems to me that it would have application in your industry

as well.
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Today, I would like to give an overview of our industry's explosive
growth, its impact on our ATC system, and a few thingswe at Ransome are
doing to help solve our rapidly growing ATC and airspace problems, (Figure 1)

The combination of airline deregulation, the uncertain availability and
price of automotive fuels, and, importantly, surging pubiic demand for air
travel have spurred the growth of the commuter airline industry beyond our
wildest dreams of just a few years ago. As a result, we are gearing up to
implement better service. with greater frequency to more airports than ever
before. In fact, by year-end, we forecast that U.S. commuter airlines will
have carried more than 15.5 mil]ion passengers, up 11.3 percent over 1979,
and 500 million pounds of cargo to approximately 850 domestic destinations.
(Figure 2) In so doing, commuter airlines will have reliably performed
aprroximrately 2.7 million revenue flights, logged 2.1 million flight hours
and accounted for nearly one-third of 11l Y.S. scheduled airline service.

The twelve Allecheny Commuters will transport approximately 2.5 million
passengers in 1980; operate 85 aircraft; serve 55 communities with over 600
daily flights, representing 20% of total commuter passengers in the U.S.
Ransome is very proud of its association with USAIR, formerly Allegheny Air-
lines. The relation has been good for both parties, as well as the communities
served.

Ransome Airlines, an Allegheny Commuter, serves tw. lve cities with almost
200 flights per day in the Washington to Boston Corridor. To date, we have
transported almast 4 million passengers since beginning business in March of
1967. During 1967, we transported just 6,318 passengers. Today, we expect to
carry at least 815,000 passengers in 1980 and over -one million in 1981.
(Figure 3) That represents an average rate of increase in passenger service
of about 60 percent each year we have been in business. 1 m';ht note, it
has not been too many years since sume local service carriers were transporting
one mitlion passengers per year.

Since enactment, deregulation has resulted in the local and trunk carriers
reducing or eliminating service to about 130 cities. {Figure 4) Surprisingly,
these service reductions have included nct only small, but also medium-sized
communities such as Hartford, Providence, Trenton, and New lLondon. The high
cost of operation, .nadequate return on investment, and low yields inherent
in operatvng the modern jet airplane at lower altitudes on short hauls, are
forcing the major airlines to carefully scrutinize asset allocation -- that is,
in what markets they can profitably use their aircraft. The simple fact is,
operating the jet airliner on stage lengths of under 200-300 miles has simply
become financially unsound not only from the standpoint of cost of operation,
but also asset allocation.

Where is this leading? It's leading ta a greater dependency by the small
and medium communities on the major hub airports for access into the mainstream
of the nation's air transportation system, Then where does it lead us? It
leads us into greater competition for presently available enroute and approach
airspace, gate space, terminal space, and other airport facilities. In fact,
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it is estimated that, unless something is done, and done scon, the direct

cost of air traffic delays to our industry could reach an estimated $1.5

billion by the mid-1980's. This figure does not take into account the tens

of billions of dollars lost by our customers in terms of time, productivity,
missed. connections, and out-of-pocket expenses. I am sure you will agree,

this is a waste of our resources we simply cannot afford! One solution is

the greater use of currently available reliever airports (Long Island/MacArthur;
Mercer County/Trenton; North Philadelphia; Wilmington, Delaware, etc.), but

they will take time to develop. However, they are assets we must begin
protecting now for the future.

In the meantime, we at Ransome Airlines are embarking on the most ambitic
program in our history. It involves investment by our airline of some $40
million for new high technology aircraft and flight control systems. It is
an effort on our part to find a solution to this ever-growing and serious
problem of air traffic delay and airport access. (Figure 5)

Just over a year ago, Ransome Airlines introduced into service the first
of a number of De Havilland Dash-7, four-engine, quiet, short takeoff and
landing, 50-passenger aircraft into the Philadelphia/Washington market. This
remarkabie aircraft has the ability to land with comfort and safety within
1,000 feet or less - maneuver at 100 knots with a full gross load - and turn
in a radius of only 2,000 feet. (Figure 6) Coupled with all of this performance,
the aircraft will be equipped with three-dimensional RNAV system capable of
storing 200 non-volatile way points integrated into the automated flight control
system. Ransome has secured an agreement with FAA to utilize sp~cial RNAV
route and microwave approaches for service between Philadelphia und Washington,
D.C. (Figure 7) These routes and approaches are remcved from the conventional
route and approach systems and are, therefore, termed “non-interfering." The
Dash-7 aircraft will be equipped with airborne computer-generated pictorial
route display on the aircraft's radar that can be ised concurrently wiih the
weather avoidance function of the radar display. These functions will drive
the auto pilot producing an automated flight path from takeoff to landing.

Yet, you might logically ask -- "What will this do to improve airport access?"
FOR COMMUTER AIR CARRIERS, THERE IS: (Figure 8)
A)  Reduced fuel consumption - 40 miles less travel through the enroute

airspace on each PHL-DCA leg.

B) A minimum of traffic delays since operations are to be conducted outside
congested airways.

C) Greater potential for increased commuter operations with virtually no

. impact on existing airline traffic.
-1 D) As a result, there is increased capacity for all air carriers since
. Ransome and potentially other comnuters are diverted from the present ILS
' > p y
;f§~ equipped runways.
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FOR THE AIR TRAFFIC CONTROLLER:

A)  There is less need for communication and, therefore, the beaefit of a
reduced workload.

B) The consistent use of standardized RNAV routes and microwave approaches
allows controllers to monitor rather than vector traffic.

C) There 's greater control flexibility through simplified procedures due
to a wide range of holding, approach and landing speeds available.

FOR (HE FLIGHT CREM:

A)  Th. ;e is substantially reduced workload. The automated syétem requires
a minimum of pilot input. The crew, therefore, is free to manage the
aircraft systems and monitor the flight's progress through the congested
airspace.

B) The visual flight path display on the radar screen provides valuable:
backup infcrmation to the crew for greater confidence.

C) And, the excellent flight characteristics of the Dash-7 at low airspeeds
makes possible the use of simplified procedures and virtually automated
flight.

AND, OF SPECIAL INTEREST FOR THE AIRPORT OPERATOQR:

The Dash-7 is a good neighbor since it is the quietest airline ever built.
(Figure 9)

The routes-between Washington and Philadelphia are generally cutside the
conventional enroute and approach paths used ty other airlines. Our aircraft
will land on the so-called "non-precision" runways at National and Philadelphia
(33 and 21 at National and 17 at Philadelphia). {Figure 10) - Thus, our flights
will be removed from the so-called "daisy chain,” re 1cing up to 40 miles of
travel through airspace and, as an added benefit, crering up additional capacity
for the higher performance jet aircraft on the conventional ILS system. Further,
by increasing the airport's capacity, this program will reduce fuel waste, time
delay, and loss of human productivity.

The accu. acy of the RNA. system enroute is measured in terms of hundreds
of feet, not miles. One objective for our crews will be to fly a consistent
pattern day-in and day-out in terms of speed, vertical and horizontal flight
path in order to ¢ velop the cnnfidence of the air traffic controller to the
point that his function becomes one of monitoring the flight profile. Thus,
chis program should reduce ATC workload and moderate the need for extensive voice
cemmunications,

A1l the nation's airnorts are experiencing a greater number of commuter
airline operations. We hope this program of curs will contribute to the
solution of our airport capacity problems and encourage other airline operators
and airports to develup similar programs. We also hope to encourage airport
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management and the FAA to build MLS-equipped short STOL, or reliever, runways
at their airports and consider the use of existing taxiways and stub runways
for this purpose. (Figure 11) As an example of this, at Philadelphia Interna-
tional, Ransome Airlines has agreement with airport management and FAA air
traffic control personnel to make use of the existing taxiway A for departure.

Ransome Airlines will start its MLS evaluation program, working with the
R & 0 arm of the FAA, (Figure 12) We will be operating six prototype airborne
receivers installed in our Dash-7 fleet. Two ground units are now operational
at Philadelphia International and Washington National. At National, they will
service runways 33 and 21, and at Philadelphia, runway 17.

We at Ransome are concerned with the delay in getting the MLS programs
underway. In spite of the projected cost to replace the present ILS system
(600 million for gound stations and up to one billion for airborne equipment),
the flexibility that MLS offers is important if we are to vastly improve our
ATC system. We.don't like what we are hearing -- that improvements to the.
present ILS system might be an alternative being considered by the FAA.

Our airline has a very heavy investment in the future in our 3-D RNAV
and MLS programs. (Figure 13) We are concerned that the five billion surplus
in the trust fund is being used by the Administration to help balance the
budget and reduce the national debt and not being used to provide a more
efficient airway system. The airway users and traveling public has been charged
the tax to provide a vastly improved system and is not gqetting it.

While our airline is investing almost $500,000 per aircraft in new high
technology equipment to help solve these airway and access problems, the
Administration, through OMB, is holding over five billion doilars ADAP monies
in the trust fund for the purpose of reducing the national debt. The airway
users and the traveling public ha- been charyed the tax to provide a vastly
imaroved and safer airway system and simply are not getting what they paid for.

[ consider this action on the part of the Administration, OMB, and Congress
1§ being totally irresponsible and criminal in nature. 1 would urge you all
to jcin the fight to unblock these funds, s¢ we can get on with improvement of
a soriously deficient system.

In summa-y, we at Ransome lock to the future with great optimism.
(Figure 14) Despite air traffic, fuel, and other pressing industry problems,
we see great opportunity for growth for the commuter 3iriine “ndustry.

As a final word, I would like {0 go off the subject for a moment and
address a subject that concerns us 11, Qur industiy has had explosive growth
in the past fe. years. What challenges does all of this growih present our
industry and our cempany? Accelerated growth in any company presents major
challenges to management. Of the many challenges our industry faces in the
la80's, our ability to marige g¢rowth and successfully transition trom small
to larger and more complex businesses will be our greatest. Managing gqrowth
rnqgirés identifying where the tatent wm vour company is and then develeping,
mot ivating. and training these people to personally develop and accept greater
responsibility and make decisions consistent with and contributing o corporate
objectives. -
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Any airline or company has assets they must employ and properly allocate
if they are to successfully grow. These assets in order of priority are:
one, their human resources or people; two, their physical assets (planes,
facility and tooling)and; three, their financial resources or money. Why do
we place people ahead of physical assets or money? Simply because, witnout
highly motivated and productive people, we can't successfully grow, compete,
and develop the financial resources reguired to finance our growth. Our
country today is in the sad shape it's in simply because we are no longer a
highly productive nation, able to compete in the world marketplace. We simply
must reverse this trend both as individuals and as a naticn if we are to survive.
I see a glimmer of hope that labor and management are waking up to this fact
and are working more closely together to reverse this dangerous trend.

We at Ransome feel strongly that this must be done. 1In an effort to
maintain the high personal productivity that has characterized our people,
we have delivered a program to reward our people for their continued high
productivity. About two years ago, we averaged the total labor cost percentage,
as related to total sales over the past three years of our company operation.
We then structured a program that would share on a 50-50 basis with our employees
any reduction in our labor-to-sales ratio -- 50% accrued to our employees and
50% to the company. This year, the employees of our company in total will
receive approximately $500,000 as their share of the pot for their continued
high productivity. The continued high personal productivity of our people is
absolutely essential if we are to continue to successfully grow.

We would hope that those who have the responsibility for the administration
of our nation's airports will consider the needs of cur industry in future
airport planning, as well as keep an open mind in considering what solutions
exist to provide expanded facilities.

It indeed has been a great pleasure to have this opportunity to give
you this overview. [ will be very happy to answer any questions you might have.

Thank you very much.
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PUBLIC SERVICE USERS' WORKSHOP

Dr. John Zuk
National Aeronautics and Space Administration
Ames Research Center

A special workshop on public service helicopter technology needs was
conducted by Ames Research Center on July 14-16, 1980. The workshop was
attended by some 100 government and industry representatives interested in
this subject. Following is an outline of the findings and ronclusions of
this workshop.

PUBLIC SERVICE HELICOPTER USES:

Law Enforcement & Public Safety:

A. Law Enforcement

1. Drug Enforcement & Detection

2. Security (buildings & VIPs)

3. Surveillance (general & covert)
4. Search (fugitives & vehicles)
5. Patrol

6. Observation Post

7. High Speed Pursuit

8. Command Post »
9, Crowd Control (traffic & riots)
10. Pollution Control
11. Transport (VIPs & crime specialists)

12. Stolen Property Recovery
B. Public Safety

Ambulance Escort

[ saster Warning & Relief
Emergency Cargo Transport
Fire Detection o ]
Rescue

Search (people lost)
Traffic {(emergency)
Water Area Patrol

W O ~N O N B oW N

Aerial Photography
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Medical Services:

A. Emergency Medical Services

1.

At the Scene Accident Pick-Ups
a) traffic

b) occupational

c) residential

d) recreational

Interhospital Transfers

a) critical patient transfer
b) neonatal transfer

c) burn patient transfer

d) organ/blood transport

e) medical supply transport

f) medical equipment transport

B. Search and Rescue

~NOY v BN
P T )

Mountain Remote Site Rescue
Ocean/River Rescue

Missing of Late Vessels

Ship Collisions and Groundings
Missing Persons

Aircraft Accident

Endangered Fire Fighting Personnel

Environmental Control:

A. Wildlife Management

~NOY Y S Wy
P T

Herding Animals
Tagging Animals
Relocating Animais
Damage Control

Fish Stocking

fish Management
Spraying Insecticide

11-96




Surveys

O N OV 0 bW N e
.

Animal & Fish Population
Inspect 0il1 Platforms
Inspect Strip Mines

Inspect Powerlines

Inspect Dams & Reservoirs
Aerial Photography

Factory Pollution Monitoring
Wetlands Inspection

External Loads

1.
2.
3.
4.
5
6
7
8

Tower & Pole Setting
Wire Stringing

Pipeline Laying

Liming Lakes

Seeding Forests

Remote Site Construction
Remote Site Supply
Snooding

Land Management

1.

Fire Control

a) Bureau of Land Management
b) U.S. Forest Service

c) Bureau of Indian Affairs

Geological Studies

a) exploration

b) earthquake research
c¢) volcann research

d) channel monitoring

Cadastral Surveys
Electronic Surveys
Resource Management
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Fire

D.

Transportation

1. Inspection

2. Mork Crews

3. Survey Equipment
4. Survey Personnel
5. Resupply

6. Search & Rescue
Fighting:

Transport Personnel

Fire Crews

Command Post

1
2
3. Firefighting Tools, Hardware & Supplies
4

Suspended Maneuvering System

Retardent Applications

Reconnaissance

1. Mapping
Z. IR Sensing ‘
3. Dry Season Surveillance

Backfiring

Disaster Relief:

A.
B.

Lifesaving
Life Susta
Evacuation

Early Warn

People Transport

ining Supply Transport

ing & Response

Command Post

Post Disas

ter Cleén—Up
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KEY MISSION DATA:

E

Search and Rescue:

U.S. Coast Guard - (1 yr. benefits - 1978)
78,000 calls for assistance,

4,300 lives saved.

11,700 helicopter SARs, 1,953 lives saved
Projected 25,000 helicopter SARs/yr. by 1990.

Swiss Air Rescue - 1978
Doubled rescues since 1975,
Performed. 3,482 SARs.
Transported 3,242 persons.

San Bernardino, California, County Agency - 1379
71 takeoffs

60 pickups

85 transports

24 Tives saved

28% survivability

Emergency Medical Service:

Trauma Liils 115,000 persons/yr.

Trauma costs society $41.5 billion annually.

Accidents are leading caﬁse of death for people less than 38 years old.
Accidents hospitalize 10.2 million peoplie/year for one day or more.

1 out of every 8 beds in general hospitals are occupied by trauma victims.
50% of all accidental deaths are due to the automcoile.

Rural accidental death rate is 4 times urban.

51,900 people died on highways in 1978.

The helicopter can reduce response time to accident scene by as much as 80%.

Proper uée of advanced helicopter technology can reduce mortality and
morbidity by 50%.

= 398 savings to nation/yr.

= 9X total annual market value of helicopter production
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Law Enforcement and Public Safety:
o $6 billion cost of crime in U.S. (burglary, robbery, theft, auto. theft)

o 7% average reduction in crime using helicopter patrol for about 1% of
police budget.

o $.48 annual savings potential nationwide using helicopter patrol.

ekt e o b t—————

etk a2 et e

helicopter compared to patrol car:
Surveys 30 times more area

5 to 10 times faster response rate

flys 3 times faster

Fire Fighting:

8,621 deaths, 1978
$1.95 billion annually
32,023 people injured

over $5 billion ir lost property

TECHNOLOGY NEEDS:

Vehicle Design:

1. Increased speed (300 kt dash, 30 min. max., 200 kt max. continuous)
2. Hige 20000 feet (single engine)

3. Hoge 10000 feet (single engine)

4. Twirn engine

5. Endurance - 4 hours

6. 10000 1b max. G.W.

7. 20' rotor diameter

8. Eliminate tail rotor

9. Internal cabin area (60' high X 52" wide X 96" long)
10. Modularized cabin
11. Pressurization*
12. Autorotation capability

13. Internal & external noise reduction
14. Pilot operated hoist

Optional
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Compatible electrical system
Shutdown power capability
Quick access maintenance
Water/retardant capability
Improved all terrain landing gear
Improved visibility

Improved mancuverability
Stiding cargo door

Internal access to cargo cabin
Equipment storage

Cold interior lighting

Hot refueling capability

Propulsion:

(5L < S SO A
P )

~

Non-petroleum fuels

Multiple fuel capability

Low fuel cbnsumptiun

fual power band

Increased shaft hp.

Lightweight power plant
Emergency power cCapability
Particie separators (fod proof)
Main rotor clutch

Minimal warm-up time

Safety and Reliability:

Crashworthy structure
Crashworthy seats
Crashworthy fuel system
EYiminate dynamic roll-over
Improved vestraint system
Improved helmets

lmproved egress system

11-101




8.

9.
10.
11.
12.
13.
14.

Increased main rotor clearance

Reduced tail rotor hazard (remove tail rotor)
Birdstrike protection

Removable ballistics protection & detection
Fuel dumping capability

Fire protection

Hazardous material storage

Navigation/Guidance & Flight Controls:

~N O B W
PO T D T

Automatic flight control
Combined controls
Stabilization

A1l weather capability

Low airspeed measurement
Electronic map display
Precision location/navigation

Auxiliary Systems:

O 0 ~N O U B W N

[ s e e ol
£ o o o= O
N . . . .

Hoist locations & capabilities
Rappel attachments
Improved litter

Litter suspension

Night vision system
Improved searchlight
Optical equipment
Photo/TV equipment
On-board APU

A/C visual identification
Car identifier

Car lock-on

Car stopper

Towing equipment
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Human Factors:

Improved seats
Environmental control
Noise and vibration

Dual controls
Visibility

1

2

3

4, Control standardization

5

6

7. Integrated flight instruments

Monitoring & Diagnostic Systems:

Trend wérning

Computerized monitoring system
Warning/caution system

Color coded annunciation

Aural warning

Head-up display

~N OO O B W -

Performance limitations

“THERE IS A STRONG PROBABILITY THAT ONE AIRCRAFT WITH MODULAR
CAPABILITIES MAY BE SUITABLE FOR ALL PURI IC SERVICE MISSION AREAS."

Working Group Chairman Consensus
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