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THE DEPARTMENT OF AIR WARFARE
GD Aero Systems Course—Exercise Far North

During 1974 the Department of Air War-
fare successfully staged Exercise Far North
for the 13th consecutive year. The exercise,
which is an annual event in the GD Aero
Systems Course calendar, is designed to give
the students practical experience of modern
navigation equipment operating in high
latitudes. A specially fitted Britannia aircraft
is employed and 2 training flights into the
north polar regions are staged. These flights
route initially from Brize Norton to Storno-
way and then across the North Atlantic and
the Greenland ice-cap to Thule: the most
northerly link in the Ballistic Missile Early
Warning System (BMEWS). After a night
stop at Thule, the aircraft heads north to the
Pole before returning to Brize Norton; the
complete exercise is then repeated with an
entirely different crew complement. Exercise
Far North involves months of planning and
close liaison with the avionics industry and
R & D establishments whose representatives
accompany their equipment on the flights. To
give an appreciation of what is achieved this
article describes the 1974 exercise.

Three Ferranti Digital Inertial Navigation
Systems (INS) were fitted. These systems,
derivatives of which will be installed in
MRCA, are developments of those fitted in
the Phantom and Harrier. They included a
prototype model, an A model loaned by
RAE Farnborough, and a B model loaned by
the Ferranti Company. The B Model INS was
used as the primary datum equipment for
position and heading.

The azimuth outputs from several gyros
were available for comparison against the
datum; these included 2 Sperry twin-gyro
platforms together with a CL11, C12, and a
CL22 gyro. Hence the directional gyros used
in the Lightning, Buccaneer, Vulcan, Dominie,
Hercules and several other aircraft compass
systems were represented. The Smith’s Flight
System and P12 compass fitted in the Britan-
nia were also included in flight evaluations.

Omega and Loran long range navigation
aids were also carried. The Loran receivers
were Decca ADL2] semi-automatic equip-
ments, and a Decca ADLS81 fully automatic
unit loaned by the Company. Marconi-
Elliott loaned an AD1800 Omega receiver
which, in addition to signal readouts, con-
tinuously computed and displayed aircraft
position as either latitude and longitude, or as
steering information to any desired position.

Other on-board equipment included a
variety of Hewlett-Packard pocket calculators
HP 9100A and HP 9810A programmable
calculators and a crystal clock. The calcu-
lators, loaned by the company, were used to
determine apparent gyro drift and to convert
Loran readings into latitude and longitude.

One of the inertial navigation system
evaluation positions

Installation of equipment in the Britannia
started 4 days before the flight when the air-
craft was taken off line for pre-flight prepara-
tion. The seats were removed and, to meet the
various power requirements, extra inverters
were fitted at the rear of the aircraft; from
these supply cables were strung along both
sides of the passenger compartment. The
equipment was mounted on tables fitted both
sides of a central walkway. Four of these
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“Mitch” Mitchell, a senior engineer at Thule, escorted the party through BMEWS.
In the background is one of the 165ft by 400ft aerials.

tables had been specially constructed to
accept palletized gyros, Loran receivers, and
IN systems. Two days before the flight the
manufacturers’ representatives arrived and
installed their equipment at the stations
provided. The final stage in the preparation
was then completed by running all the systems
on aircraft power.

The aircraft was airborne on schedule and
the staff and students settled down to their
tasks. At regular intervals during the flight
they changed positions around the equipment
stations so that everyone had an opportunity
to use each item. At every station specially
prepared data sheets were used to manually
record the readings from the equipment. It
was essential that all readings were taken
simultaneously, so every 15 minutes a co-
ordinator would count down to the recording
time using the crystal clock. Inertial and gyro
readings were compared with the datum to

detect Schuler oscillations of the inertial
platforms and to determine the real drift of
the gyros. An in-flight record of the real drift
of all gyros was plotted on a large, colour-
coded graph. It provided an interesting and
continuous comparison of their relative per-
formance. The Omega and Loran positions
were recorded and compared with the datum
position.

During their time at each of the stations the
students were shown how to operate the
various systems by the manufacturers’ repre-
sentatives. The ensuing discussion was a
valuable training aspect of the flight. Naturally
enough there was a friendly rivalry between
the representatives as to whose equipment
was most accurate when the various systems
gave different versions of the calculated
aircraft position. However, the average error
rate of the datum INS over the flights was less
than 0-8 nm/hr.
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Thule is the most northern air base in the
world, being situated 690 miles inside the
Arctic Circle. The frozen condition of the
ground, known as perma-frost, is a constant
problem for architects and engineers. If
the perma-frost melts it no longer supports
any heavy structures placed directly on the
surface. Hence the runway is painted white to
reflect the warmth of the sun and most
buildings are supported on piles several feet
above the surface. Large buildings like
hangars, which must be built on the surface,
have ventilating chambers below the flooring
in which cold air is circulated thereby prevent-
ing melting of the perma-frost.

A conducted tour of the BMEWS was
included in the visit. The radar installation is
of impressive proportions; for example, the 4
fixed aerials are each as big as a football pitch
and are built to withstand winds in excess of
200 knots. From the BMEWS site one has a
panoramic view of coastal icebergs and snow-
covered peaks and the meeting of 3 glaciers in
the nearby fiord provides a unique geo-
graphical feature.

The tour of BMEWS provided a useful
consolidation of many hours spent in the
classroom. The system incorporates aerials,
waveguides, electronic devices, computers and
displays on a majestic scale. A demonstration
of an alert situation was very impressive.

After the tour came time for relaxation. At
that time of year night did not come to Thule
and it was a startling experience to leave the
‘Top of the World’ Club in the late hours to
be greeted by bright sunshine.

The next day the Britannia was airborne
again heading north, and the recording cycles
were recommenced. It was interesting to note
the error —45° — in the Britannia’s P12
compass as the flight neared the magnetic pole.
The INS faithfully logged the increasing
latitude as the aircraft passed overhead Alert
at 82° 31’ North and eventually 90° 00’ North,
000° 00" East/West; the North Pole had been
reached. From the Pole the Britannia turned
South — it couldn’t go in any other direction
— along the 6° West meridian towards Brize
Norton and home.

Exercise Far North is a very important part
of the GD Aero Systems Course syllabus. It

OXFORD AIR
TRAINING SCHOOL

SHORT COURSES FOR MILITARY
PILOTS WISHING TO OBTAIN BRITISH
PROFESSIONAL LICENCES

INSTRUMENT RATING. Carry out your
training on modern simulators and aircraft. The
School uses the new fully automatic Frasca
Flight Simulators and has also produced a
very successful twin engined procedure trainer.
Flying training is now given on the latest
Contra-rotating Piper Senecas. These are fitted
with modern flight system type instrumen-
tation and are excellent instrument training
aircraft.

GROUND TRAINING. CPL and ATPL.
Eight week Ground School courses with pro-
grammed lectures and revision planned to finish
weekend prior to CAA examinations. CPL
examinations normally held at the School.
Courses held throughout the year.

Additionally, volumes covering complete
CPL and ATPL syllabus are available on a self
study basis. Complete correspondence course
is also available for the ATPL.

Pilots of H. M. Forces can attend full time
courses under the MoD Resettlement Scheme
or can obtain part refund towards books or
correspondence courses.

Our Registrar (Mr. Hayward) will be pleased
to discuss and advise on your training and
licensing requirements without any obligation
to yourself. For appointment please write or
telephone Kidlington 4321 extension 287.

The Oxford Air Training School is the
largest in Europe. Since 1964 over 2,800
students have qualified there.

Write:
‘e THE PRINCIPAL,

OXFORD AIR TRAINING ﬁ

SCHOOL,
OXFORD AIRPORT,
KIDLINGTON.
OXFORD OX5 1RA. L2t

1975 - Second Article

provides a unique opportunity for students to
gain experience in using modern aero-systems,
many of which are in an early stage of develop-
ment, and to discuss system details with
manufacturers’ representatives. The flights
are also held in high regard by the manu-
facturers who are able to evaluate their
equipment under most testing conditions.
This point is underlined by their continuing
enthusiasm and readiness to provide equip-
ment and manpower in support of the exer-
cise. The systems evaluation techniques
employed serve to augment the flight trials
training given to students on the course and,
furthermore, a large amount of useful data is
collected. This data is collated and analysed
after the flights and a comprehensive report is
prepared and distributed to the manufacturers
who provide the equipment and to interested
units within the Service and the R & D
establishments. ;
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