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Sk““ S“““.E is a journal issued by

Svenska Aeroplan Aktiebolaget (Saab
Aircraft Company), the Swedish aircraft
manufacturers. The journal, which was
inaugurated in 1945, has hitherto been
printed in Swedish only under the name of
“Vingpennor”. From now on an English
edition will also be published, the first

number of which we have pleasure in

presenting herewith.

The purpose of “Saab Sonics™ is to keep airminded people, both
in Sweden and abroad, informed of our company’s activities, develop-
ments and products. During the past years the name of Saab has
become ‘well-known in many parts of the world, particularly owing to
our civil aircraft Saab Safir and Saab Scandia, which have flown
in many countries. It will be the aim of “Saab Sonics” to maintain
and strengthen these connections and to establish new contacts. We
shall make cvery endeavour to render the contents of the journal
instructive and interesting, and it is the ambition of the editors to justify
the confidence in the name of Saab that has been shown in every quarter.

We thus hope that the journal will fulfil its purpose in its new
form also and that it will be appreciated by all friends of Saab

throughout the world.
m L

1 -
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Saab Aircraft
Company

Some of the buildings of the Saab plant at Linképing

A brief introduction to the Company, illustrating its development and

manufacturing programme, by Arne Krabbe, Saab Public Relations Manager.

The Swedish airplane concern, Saab Aircraft
Company, now can look back on its ten-year
existence as a period of such great expansion
that the firm today represents one of Sweden’s
leading industries. Its operation has constantly
increased, and now embraces the successful pro-
duction of various types of aircraft.

The history of Sweden’s aviation industry goes
back more than a decade, however. As early as
1911 airplanes were designed in Sweden. The
experience gained in the country at that time
has been utilized and further extended by Saab.
The latters immediate predecessor was Svenska
Jirnvigsverkstiderna at Linkping, where an air-
craft division was established in 1930. This depart-
ment, ASJA, was merged with Saab in connec-
tion with the transference of the firm’s head-
quarters from Trollhittan in western Sweden to
Linképing. Since that time Saab has operated
plants of approximately the same ground area
in these two cities, the operation running on
parallel lines in both. In the matter of orga-
nization, the administrative and designing depart-
ments have been located in linképing while
only such offices as are necessary for running
the factory are to be found at Trollhittan.

The cconomic development and constant
expansion illustrate Saab’s increased importance
On the establishment
of the firm in 1937 a new aircrafi plant was built
at Trollhdttan. The capital at that time was 4
At the same time ASJ’s airplane
factory at Linkdping was enlarged, so that the

and productive capacity.

million kr.

two firms were practically of the same size at
the time of the merger in 1939, when the share
capital was increased to 13 million kr. The out-
break of the second World War impressed the

P

authorities with the necessity of further expand-
ing the domestic aviation industry. The Govern-
ment therefore initiated negotiations with Saab
for enlarging the plants and an agreement was
concluded, the capital being again increased, this
time to 21 million kr., which has been fully paid
up. The agreement related exclusively to an
increased production for the Air Force and did
not include any stipulation that the management
should be subjected to Government control. Saah
remained a private company operating exclusi-
vely on private capital.

Up to this time Swedish airplane manufactu-
rers had operated chiefly as licensees of foreign
aircraft producers, and Saab originally worked
on similar lines. From 1938, however, the Com-
pany began to design its own aircraft.

Present production is the result of experience
gained during the initial period, but we can still
regard our first original design, created in

1938, with pride—a single-engined bomber and
This plane

reconnaissance plane, the Saab-17.

Saab’s public rela-
tions manager, Mr.

Arne Krabbe
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A Few Aspects

on the Design
of Saab Scandia

The Scandia’s chicf designer, Mr.

Bror Bjurstromer, describes in

broad outline how the Saab Scandia was designed—Special articles which

deal in detail with the various units of construction of this planc will be

published in later issues of the Saab Sonics.

Up to the year 1944 Saab Aircraft Company
devoted its activitics exclusively to the building
of military aircraft. In that year, however, il
was decided to take up the construction of civil
aircraft, and the plans for the Saab Scandia were
worked out.

This decision entailed very heavy investment of
capital for a Swedish industry and consequently
the costs for carrying out the projeet had to be
carefully estimated. For the same reason the
flying qualitics of the airplane, ils maximum
weight, performance, operating cconomy, cle.,
were caleulated in the greatest detail during the
project stage.

The prcliminary planning occupied some con-
siderable time, the idea being to build an air-
plane for which the requirements would be of

Mr. Bror Bjurstrémer

4

Approved For Release 2001/11/21 :

a nature entirely different to those called for in
a military plane,

We set out to build a twin-engined airplane
of the smallest size that could be expected to
find a market on the termination of the war when,
as could be forescen, demands for air transporl
would increase.  Studies showed that good trans-
port economy could be achicved with a plane
seating 25 30 passengers. The plane should
primarily be suitable for FKuropean traffie, i e.
for distances up to 1,000 km. but should also be
cconomical in use over larger distances, where
the traffic density would not justily larger planes.
it will be easily understood that the longer the
distance, the larger will be the plane, which ix
most suitable when considering the operation
cconomy. There is of course further condition
namely, that the demand for transportation must
be great enough to permit the plane to be ope-
rated profitably.

Fundamental requirements

The fundamental condition was that the plane
should possess a high degree of safety in flight.
as great, in fact, as lechnical knowledge could
achieve.

It ix accepted as a general rule in aireraft design
that it

firstly to increase the cruising speed, and second-

is desirable 10 raise the wing loading,

ly to obtain a reduced wing weight, i. ¢. greater
load). But an
in the wing loading not only raises the cruising

useful  load  (pay increase
speed bul also the minimum flying speed (land-
ing and stalling speed). For the Scandia, how-

ever, the minimum flying speed should not be

CIA-RDP80-00926A000500030025-8
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buildings ' the Saab plant w

Trollthitian

picture from the assembly shiops w Linkéaping

has given excellent serviee for many vears, and
= <till inactive service in the Roval Swedish
Airforee ax well as emiployet for training pur-
poses by the Imperial Fibiopr.m Air Foree. Thus
16 Saab-17 machines were detivered by the Swe-
dish Air Foree 1o Ethiopia en Oct. 30, 1947,

Our next design, Saab-18, was once among the
world’s fastest twin-engined Tuamber planes. This
plane has been produced in v rious versions and.
similarly to the Saab-17. it Las been the objecl
of considerable attention abriad.

Complicated  technical problems were solved
by the firm in connection with the building of the

Saab-21. This fighter plane with a pusher air-

serew  marked a milestone to our production.
sinee  this was our first design with a nose
wheel gear  a design which proved 1o possess

sach advantages that it 1= now the ebvious choice
Test flights started in 1943,
Com-

for all new types.

and the Saab-21 satisfied all v xpectations,
parisons with conlemporary designs abroad were
also Tfavourable 1o the Saah-21.

Military production and  ~xpansion by no
means ccased after the war, Saab s continuously
developing new types and ha- made considerable
Inci-

progress in the produection o jet planes,

UNITS

Saab’s light and airv restawrant at Linkiaping

dentally the first plane of this type flew its first
test flight as early as 1947 and we are expecling
much from a jet planc type now being designed.

That is the general background of Saab’s acti-
vities.  During the years that we were building
under licences and while we have been solving
various problems conneected with war production,
the designing of civil eraft has been maturing:
experience has been  gathered and utilized 10
the full extent on civil planes. The later success of
these planes is of course a source of pleasure, but
is scarcely a cause for surprise, since it merely ful-
fil= our expectations. We are nevertheless proud
of our little three-seater, the Safir, which has won
a world record, and we are entitled to boast of
the performance achieved by Saab Scandia  our
twin-engined traffic plane for 24 -32 passengers.

Our products will be deseribed in more detail
in this and later issues of “Saab Sonics ™ and the

llustrations accompanying this article are therc-

fore only intended to convey an idea of our
factory plants. Both in Linképing and Trollhit-
tan  they are fully up-to-date and  compare

favourably as fur as size is concerned, with simi-
lar plants in other parts of the world. As T have
mentioned above, the two factories are of much
the same size as far as construction abhove ground
is concerned. At Linkdping, however, we also

have an  underground factorv. an  impressive

plant which will be the subject of an article in
the next issue of our publication.
in

Beginning 1948, airplane production. will

concentrated  at  Linkdping while our latest
little
wind tunnel-tested, stream-lined beauty  will he
at  Trollhiittan. Tn the Saab

can mect the d(%man(l f()r Qa lllOd(‘l‘ll

be

creation, a four-seater passenger car a

produced future
therefore

motor car in the small class and is also well pre-

pared 1o carry on it successful production of
airplanes.

b 4
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greater than that adopted for airplanes before
the war, which are still in use. These planes
were  designed. some ten years ago, but the
technique of takc-off and landing has not heen
developed to such an exlent as lo permil any
considerable inercase of landing speed, or in
other words, of the wing loading. 1t was neverthe-
less possible Lo increase the wing loading on the
Scandia by 30- 40 9% thanks to advances made
in the sience of acrodynamics. Any further
increasc above this would entail a reduction of
safety, and this latter being the essential require-
ment for a passenger plane, no further increasc
could be justified however attractive it might
have been from the point of view of operating
economy.

Thus, when the pay load, the flying distance
and the wing loading had been determined, the
most favourable cruising speed and the necessary
cruising engine power could be calculated.  In
these calculations some adjustment had to be
made to available engines. It was also possible
in the preliminary stages to calculate take-off
and landing distances and to determine the gene-
ral design, paying duae regard to the further deve-
lopment of the type. The valucs obtained ulso
cnabled operating economy calculations to be
made.

Basic design

The basic calculations confirmed the Scandia’s
improved performance in relation to other air-
planes. The extensive project was thus justified
and we could begin o work out the details of
the design.

Altention was of course first devoted to the
design of wings and control surfaces, with the
utmost regard to the requirements for maxi-
mum safety. Aerodynamically, the flying safety
for a iransport plane may be limited 1o its
flying qualitics at low speed in contrast to planes
of greater speed, cspecially military planes,
where the high maximum speed is as great a
problem. As mentioned above, the wing loading
for the Scandia was chosen somewhat low (163
kg/m?), which, in conjunction with the use of
cfficient landing flaps, gave a low minimum
flying speed. In order to maintain full control
and slability down to these speeds, the wing
formed the subjeet of careful study, mainly with
a view of giving it such a form that the stull
would be favourable, so that there would be no
tendency to roll during stalling. The results of
these studies have heen described in Teknisk
Tidskeft No. 46, 1945, in an article by Mr. H. F.
Lofkvist, © Stalling and Rolling Stability in Air-
planes ”. The wing span was determined by 1he
requirements of rate of climb with one engine,
and well-known NACA-scetions were selected for
the wing.  Slightly higher cruising and maximim
speeds might have been achieved with “ laminar
flow "-sections, but on account of the require-
ments for low landing spced and good * had

]

weather ™ qualitics first attention was given 1o

£

the demand for safety, * Laminar flow ” sections
are likely to be sensitive to icing and require
extreme care in maintenance if the boundary
layer is really to be laminar, i. e, if the resistance
is to be kept low.

The Scandia has been designed as a low-wing
airplane, although the free-view of the passengers
might have been more favourable with a high-
wing airplane. A lower landing speed is obtain-
ed, however, with a low-wing plane, since the

wing flapg can be made continuous, and the wing

Three-view drawing of the Scandia, approximate scale 1: 360.
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The fuselage being produced in « ji. of impressive size

comes eloser to the ground. in addition, the
structural weight will he less, and there will he
greater safety in foreed landinzs, especially on
water. 1t might possibly be srgued here that
there must never be any foreod landings with
a traffie plane, but unforescen events musl be
tahen into account if safetly is to bhe a primary
consideration. It is also probabls true that there
i= a greater feeling of security when sitling above
rather than helow the wing,

It is perhaps unnecessary to liscuss the Lype
and arrangement of the landin: gear ax it can
asranted  that it

now probably be taken for

should he of the trieyele type.  The nose wheel
gear will be  somewhat heavivr than the tail
wheel gear, but inereased safety and comfort in
lake-off and landing, and in tasiing more than
connlerbalances  the  sacrifice of

faet  that all

weight.  The

landing  legs retract forward
may not be as easily recognized as an advantage
from the point of view of safets. Tn unforeseen

situations, however, the landiy gear must be
extended very rapidly, which hecomes possible
when the gear falls out into the extended posi-
lion hy its own weight and is frawn back into
the locked position by the force . the air, which
amounts to about 100 kg on eacl leg.  The force
of gravity and the air stream alro offer the most
reliable emergeney arrangement o the hydraulic
system should fail to function sitisfactorily,
The  longitudinal  extension of the fuselage
will depend upon the size of the wing surface
and the  wheel base of 1he landing gear (the

distance belween the centers of nose wheel and

G

The structural design of the wing

with three spurs appears from 1his

picture

main wheels). The length of the fuselage having
been thu: determined, it proved convenient to
place eight rows of seats lengthwise. A maximum
of four seats could be arranged side by side, and
thus allowing a maximum number of 32 pas
sengers to be carried (for short distances).  For
longer  travel, where 1the  passengers  comforl
required more space, three shightly wider seats
were placed in each row, providing seating space
for 24 passengers. Space should also be avail-
able in the fuselage for about 10 m?® of cargo.
Crew space should preferably be very ample and
allow room for four oceupants. besides which
there must be room for a lavatory, pantry and
cloakroom.

The engines should have an economic eruising
output of about 750 BHP and about twice as much
for take-ofl. We chose the American Pratt &
Whitney engine Twin Wasp R-2000 with a take-off
power of 1450 BHP. This is a 14 cylinder, air-
cooled, double-row radial engine. TLater on,
however, the Scandia will also be equipped with
engines of the Twin Wasp R-2180 type, which
has a normal take-off power of 1650 BHP. By the
injecltion of a mixture of methanal and water the
take-off power can momentarily be increased to
about 1800 BHP. We gave preference to the air-
cooled type of engine. hecause atl present it ean
be regarded as more reliable, lighter, casier lo
install and maintain than a liquid-cooled engine.
The airserews are  Curtiss-steel with electrieal
operation for constant speed and synchronizing.
They are wide blade airscrews to give greater
thrust at 1ake-off.
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The airplanc was to be equipped with modern
instrumentation for flying and landing. It was
also to have. radio rcceiving and transmitting
equipment, a direction finder and automatic
pilot. Tt should meet all demands for perfor-
mance, strength and other general requirements
according to the U. S. Civil Air Regulations,
which were chosen on account of the fact that
the modern international regulations which are
being worked out after the war are not yel
completed. The proposed 1CAO  Regulations
vary very little, however, from the U. S. Regula-

tions now in force.

Final design

After the preliminary conditions had thus
been worked out, the details for the aireraft could
be designed. The work was started on the wing.
First we had to determine what system of design
would prove most advantageous, i. ¢. the number
of spars, and whether to usc stringers or corru-
gated shecting, The result was the three-spar
wing which gave the most uniform stress distri-
bution both statically and with regard 1o fatigue.
Stringers and corrugated sheeting were approxi-
mately similar in value, but stringers were chosen
on account of the simpler production methods.

The wing is built up of three longitudinal spars
and transverse ribs. It copsists of a cenler sec-
tion and outer wings connccted by bolts imme-
diately outboard the engine nacelles. Short, bolted
wingtips complete the outer wings. The wing
spars have riveted flanges and the ribs are of
The ribs are spaced about 350 mm
apart. Between spars the shell is reinforced by

pressed sheet.

stringers about 100 mm apart. There is a channel
for heated air in the leading edge of the wing

The Scandia’s cargo space in the tail

which has been reinforced in the direction of
flight. The trailing edge carries wing flaps and
ailerons,

The ailerons are of a conventional Krise type.
and equipped with trim tabs. The wing flaps arce
of the slotted type, which means that when the
flap is lowered, the link system for bearings is
such that the flaps simultaneously move back-
ward 1o form a slot between the wing and the
leading edge of the flap. This flap is simple in
construction and maintenance and gives the wing
a high maximum lift, which has been measured
in flight to about 2.5. The wing {laps are hydrau-
lically operated and have onc cylinder each, but
they are also linked together mechanically.

The fuel tanks are installed in the outer wings

The nose wheel, the engine installation and
the wide-blade airscrew on the prototype

rf
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mimediately  outhoard  the nacelles, and  are
suspended in such a way that they are not affeeted
by the deformation of the wine,

The engine nacelles which ire riveted 1o the
wing are buill up with franme~, longerons and
eover sheet. The nacelles only carry the engine
installation, as the main landin « gear is attached
directly 10 the wing spars. The shape of the
nacelles has heen adopted to that of the engine
aud the air inlet for the carburctor and oil cooler
which are mounted under the «ngine.

The shape and structure of ithe tail are con-
venlional, with fixed surfuces ~ntirely of metal
and the control surfaces built on metal frames
with a fabric covering.  Apart from the usual
requirements for stability, the size of ihe tail
has been determined by a number of olther con-
ditions.  In a nose-wheel airveraft good control
of the plane along the transvers: axis is essential.
so thal. when the speed is considerably helow
take-ofl speed. the nose wheel can e lifted or
lowerved  casily, and consequently  the  control
forces must he moderate even when the eleva-
tors are Tully applied. Tu view of this require-
ment the elevator balance was subjeet 10 spe-
cial study in the wind tunnel.  Fhis applicd also
to the rudder. i. e. the pilot must he able to keep
the plane on the course al tak.-off speed with
one engine inoperative.  Thus i this case, too.
the control forees had to be moderale when
the rudder was fully applied.

The landing gear, wing flaps and wheel brakes
are hydraulically operated. Tl working pres-
sure of the hydraulie system is 71 kg /em* which

ix produced hy a gear pump driven from each

vngine,

Anfi-icing protection is ohtained by allowing
warm air to flow through the leading cdges of
the wing. the stubilizer and the fin, the air being
heated in surface combustion heaters.

The fire alarm sysleme consists of super-sensi-
tive indicators installed in the engine and cargo
rooms. A number of carbondioxid containers

have heen installed for firve extinguishing,

The first test flight
with the Scandia was made in the middle of
November, 1946.

been comtinued aceording to schedule and the

Since then testing flight has

resuits have  excelled  expectations  in every
respeel.

The economic cruising speed at an altitude of
3,000 m has been measured at 360 km/h which
i= better than expected from the first estimates.
This will mean that with the R-2180 engine the
ceconomic  cruising  speed  will be close to 400
km /h.

Maximum flying weight which is determined
by the pline’s rate of climb on one engine with
the landing gear extended is 14,000 kg, which
is also better than expected from estimates. The
maximum take-off weight with R-2180 engine is
14.700 kg

Flving qualities which are much more difficuht
to predict by ecaleulations have proved to be
extrenely good. Our efforts 1o achieve good
stalling and  single-engine  charaeteristies in the
design have surpassed our mosl oplimistie expec-
tations.  The general verdiet is that the Scandia
combines vood performance with a high degree

of safery in flight.

The protstype Scandia
ready to ke off
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The Scandia in the Air

Captain. Claes J. Smith piloted the Scandia on its maiden Hight and

during subsequent test flights.  In the following article he deseribes the plan’s

behaviour in its proper clement.

It is very natural that the test pilots of an
aircraft factory have mot had many opportuni-
ties during the period of more than seven years
that has elapsed since the outhreak of the sceond
World War to sit at the controls of a civilian air-
plane. The aviation industry, in Sweden as
clsewhere, was called upon to strengthen the
nation’s armed forces, and was therefore obliged
to specialize in the production of military planes.

It was quite a thrill therefore 1o settle in the
pilot’s scat of the Saab Scandia and get the
“feel ” of a cabin in which comfort was an impor-
tant feature in the design. In the military planes
this factor has always given way 10 demands for
a maximum of military efficiency. It was often
something of an acrobatic feat for the fur-clad
and parachute-cquipped pilot to enter his mili-
tary plane on account of the numecrous but neces-
sary service devices for firing, homb reclease,
photography, ete. The absence of all such equip-
ment in the Scandia enhanced the lasting impres-
sion of unusual cleanness.

The practical arrangement and spaciousness of
the pilot’s cabin are details which impress even

the veterans of traffic flying. One of ABA
younger pilots expressed his feelings thus: ** This
is something very different to the old DC 3™,
words which made me recall the time when as
anight mail pilot, I exchanged the barely covered
cockpit of the Junker F13 for the comfortable
chair of the W 34; when the Ju 52 was consi-
dered to offer unheard of luxury; not 1o mention
the feeling of reverence with which 1 took my
place as second pilot in ABA’s new DC3
“ Ornen ”.

A particularly pleasing feature in the Scandia’s
cockpit- apart from the logical arrangement
of instruments, the concentrated controls and the
“ roominess” is the fact that the pilor has hix
crew within easy distance. Any pilot appreciates
speaking  direetly to his wireless operator or
flight engincer instead of first having to call
them on the telepbone. On the other hand.
the Seandia’s telephone is a distinel asset for
contacting the air hostess instcad of having 1o
ring for her as in the old method.

The first flight with the Scandia naturally

gsensation at  least

9

involved much less of a
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for the crew -than similar ihights with  the
Saab-18 or Saab-21. The latter in particular was
the somewhat extreme result of new and untested
designing principles.  Aerodynamists and other
experts experienced some difficuity in predicting
with any certainly how il woubhi behave in the
air. The Seandia, however, althousgh an advanced
product, was a development of +lesigns that had
already been tested.  This, by the way, is prob-
ably the only correct course to ardopt in order to
adhere strictly 10 the air traffic’s essential de-
mand for 100 per cent safety. Before the flight
the acrodynamists predicted ihat the elevator
would feel loose and that bunking would be
heavy,  The flight confirmed Uns in full, which
aciually fostered greater conlidence in  their
methods and knowledge than i perfect resulls
had been achieved.

The first flight lasted for some 20 minutes
At the time of writing the plane has been in the
air for about 160 hours. In the meantime we
have been able 1o acquire a zood idea of its
qualitics, 1 have been informed that the de-
signers made it a leading principle that the
Seandia  should be as casy 1o handle at low
speeds as the now legendary ju b2, I bhelieve
that evervone who has flown the Scandia will
gladly testify that this aim ha- been achicved.
Anyone who has flown modern big military (or
even civilian) planes will derive a thrill from
flying such as is possible with the Scandia at a
speed of 110115 km/h while still maintaining
complete control of the plane.  Unless one has
flown a Saab Safir carlier, it is difficult 10 believe
in such a possibility exeept in o helicopter.

Kven with fully developed stailing, the qualities
are unusually good. Stalling occurs relatively
slowly and straight ahead with neutral rudder.
Statling is preceded, as it should be. by light

but unmistakable vibrations from the tail surfa-

The Seandid’s cockpit

10
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Cuptain Smith in the Scandin’s pilot

window

ces. Tuft observations have shown that the good
stalling qualities ure due to the fact that stalling
hegins at the roots of the wings while the air
flow at the tips is laminar to the last moment.
The fuet thal the plane can be controlled at all
al speeds as low as 110115 km /h may probably
be azeribed to the fact that the wing loading has
not been allowed to execed a higher value than
is compensated by the improved wing section
and shape as compared, for instance, to the Ju 52
ln contrast to similar foreign airplane types in
which the wing loading often reaches the same
values as in military planes of rather extreme
lypes, the wing foading of the Secandia is not
more lhan 163 respectively 172 kg/m®

These qualitics in conjunction with a consi-
derable surplus outpul in take-off, create a feel-
ing of safety to which great importance must be
attached. This is especially true when one calls
to mind the great number of crashes which have
oceurred in connection with take-offs.

Eugine failure on a twin-engined airplane im-
plies a reduction by 50 per eent of available out-
put in addition 1o inecreased resistance due to the
unsymmetric lensile forees.  Single-engine flying
has therefore been subjected 1o particularly ex-
haustive studics, and the Scandia has amply satis-
fied the high expectations in this respect also.
With one engine cut off and without feathering
its airscrew, the airplane with only moderate
counlerbanking can be kept on a straight course
with a slack rudder without any retrimming.
After the airserew has been feathered scarcely
any trim change at all ix noticeable. It ix doubt-
ful whether il is possible to make turns with more
than 60 inclination toward the feathered engine
ax freely with many other similar airpfane types.

Contd, on page 21
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Saab Reé_eives A
Distinguished
Visitor

Late last summer Saab was visited by Colonel
Douglas Bader— the well-known British fighter
pilot of the second World War. Colonel Bader
was in Sweden as the representative of Shell
aviation petrol service, and necdless to say, he
made the trip here by plane in a Proctor
flown by himsclf. His passengers were Mrs.
Thelma Bader, his wife, and Clarence Lejdstrom,
Dircctor of Svenska Shell. When the Proctor
landed at Saab’s ficld its original deslination had
been Stockholm, but Col. Bader had heard so
much about the Safir from Saab, that he wished
to test ils superb qualitics for himself in a test
flight.

And a test flight duly took place, with one of
Saab’s Olow as

pilot” and Mrs. Bader as a passenger in the rear

test pilots—Licut. “ second
seat. The young officer flew the Salir through
all its paces and his verdict during and after the
flight was very enthusiasticc. He only regretted
that the present exchange siluation rendered it
difficult to introduce the plane in England, where,
he was sure, it would otherwise find a good
market.

Lieut. Olow has related an interesting episode
from the test flight. In braking after landing,
Colonel Bader cxperienced some difficulty with
the brake pedals.

He has protheses for both

It is hardly noticeable that Colonel Bader has artificial
legs, when he jumps out of his Proctor plune on arrival
at Saab

(olonel Bader, nearest to the cumera, in the
Safir together with Lieutenant Olow

legs, and the position of the pedals is such that
his feet could not obtain a firm hold. In order
to brake, therefore, he was obliged to hold his
legs on the pedals with his hands rather «
unique method of braking which was made pos-
sible owing to the Safir’s nose wheel.
conventionally equipped with a tail wheel would
not have behaved as

without hand control.

A plane

cerlainly salisfactorily

Colonel Bader has a long and eventful career
behind him as a pilot. Ilis experiences in the
air would provide abundant material for any
writer of thrillers. As early as 1931 he lost both
accident, but undaunted, he

carried on as a flier after his recovery. During

legs in an air

the war he was a fighter pilot and soon achieved
fame as the result of numerous air victories. In
the summer of 1941 he was shot down over Ger-
many and taken prisoner. In the crash landing
onc of his protheses was destroyed; in apprecia-
tion of a brave opponent, however, the Germans
gave permission for a British plane 1o provide
a substitute limb by parachute.

Shortly afterwards Bader managed to escape.
He was recaptured, however, and spent the
remainder of the war in a prison camp.

The fact that he is a cripple is scarcely notice-
able. He moves about freely and even dances and
participates in sports. Golf is his favourite sport
and during his visit to Sweden he took the oppor-
tunity of playing on the Tylosand golf links in
preparation for the Danish Golf Championships.

The Colonel also enjoys playing lennis and
won a match at Bastad, which is an eloquent
testimonial to his agility.

From Saab, Colonel and Mrs. Bader flew on
to Stockholm, from which city they subsequently
returned to England.

| §
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Saab Prodi

Naah Safir

The jer propulsion fighter Saab-21R
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Saub Scandia

The pusher fighter Saab 214

The powerful nose section of the
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A Technical
Review

of Saab Progress

by Major Klis Noralquist.

Technical manager of Saab

Aireraft design and manufacture have advanced
so rapidly that today it is searvely out of place
when discussing
Notwith-

standing the steady progress made i1 might not

to refer to “the good old times ™

airplane production in the early 30%.

be amiss 1o glance hack, and ricord the events
of the past years bhefore mewmories fade into
oblivion.

The design and production of aireraft were
begun at ASJA (AB Svenska Jarnviagsverkstider-
nas (AShH  Airplane Department) at Linképing
about 1930,

king, was a high-winged sporis plane scating

This concern’s firs design, the Vi-

three in an entirely enclosed eubin,  The speed
was approximately 165 km/h.  Only two units
of thix type were huilt, one of which had a long
life and earned laurels as a reporter plane for
the Stockholms-Tidningen, until. at a vencrahle
old age it landed. -with floats- on a field and
was never repaired,

At about the same time the Roval Swedish Air
Foree commissioned ASJA 1o design a training
plane, later known as the O % Of this type

ASJA  bailt

one land plane and another with

The Viking I, the first all-Swedish Aesign from AR.

Svenska  Jirnvigsverkstiderna

4
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it 1\ e ,,

Muajor Elis Nordquist, Technical Manager

float+. Tt would probably he very difficolt to
find an uglier or clumsier plane than this one
proved 1o be, but the blame should not be placed
entirely on the designers, since the specification
they had to follow did not allow much seope
for the introduction of e¢lean lines and heauty
in the design. There was no series production
of this type.

ASIA required work for their factory, how-
ever, but as it was quite clear that the market
would bhe very limited and that the costs for
design and development wouldd never be covered,
the eompany declared its willingness 1o operale
under licences from foreign firms. As a result
of this orders were received for the production
of 25 trainer planes of the Raub-Kalzenstein-
In the Royal Swedish Air
Force these planes were known as the SK 10.

Tigerschwalbe type.

Production was completed in the years 1932
19:34.

In those years acrobatie flying played an impor.
tant part in the training schedule: inter alia, the
inverted spin was very enthusiastically practised.
After a few fatal accidents the direct canse of
which was found to be that the pilots had not heen
able 1o pull the SK 10 out of an inverted spin,
thorough investigations were undertaken in order
10 discover the reason. | doubt whether any other
airplane i the world has heen put through so
many inverted  spins as the SK 10, and it ix
scomething of a miracle that Colonel Bengt Ja-
‘obsson of the Royal Swedish Air Foree has not
wstaired  permanent  giddiness as the resalt of
dl the inverted spins with varying centres of
rravity, which he carried out for months on enil.

To the best of my recollection it was never
“atisfactorily explained why the plane on certain

rare  occasions  could not he taken oul of the
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inverted spin. In my opinion the result would
probably have been the same if any of the air-
plancs of that. period had been tested lo the
The flying qualities of the SK 10

were regarded as relatively good, however, and

same extent.

the type was used in the Air Force for several
years, although it had a somewhat sinister repu-
tation as evidenced by the various nicknames
applied to it, such as *““the Death Machine”
which, of the milder
terms used.

In 1934 the first serics production of military

incidentally, was one

planes was begun by ASJA. In that year a small
number of fighters was delivered to the Air
Jaktalken type
designed by the Svenska Acro in Stockholm, a
company which had been taken over by ASJA.

Force. They were of the

This planc had a Bristol Jupiter engine of about
500 HP, a spced of about 300 km/h and great
manocuvring flexibility. It ranked with the best
forcign contemporaries.

ASJA had not permanently abandoned its
plans for designing types of their own, however,
and in 1934 they completed the Viking II which
was sold to the Stockholms-Tidningen and given
the name of “ Sefyr”. Often scen on forcign
acrodromes and familiar to cveryone in Sweden
on account of its news and film flights for its
owners, the Stockholms-Tidningen and the lead-
ing Swedish film company, Svensk Filmindustri,
it was certainly a subject for pride. Few priva-
tely-owned airplancs have probably had such a
long life as the Viking II notwithstanding all its
exacting assignments, sometimes on wheels, some-
times on skis and often on floats. It is a cause
for regret that a suitable market could not be
found for this type and that, therefore, only one
was built.

The Viking IT had a Gipsy Six engine of 200
HP, a maximum speed of 235 km/h and could
take three passengers besides the pilot.

In the period 1935 1937 ASJA produced a

The four-seater enclosed cabin ueroplane, Viking II

The fighter * Juktfalken ”, Swedish built, here in Norwe-
gian version

few aircraft of British design under licence of
the De Havilland Tiger Moth type. In the Air
FForce this plane was known as Sk11A: it had a
130 HP Gipsy-Major engine and a top speed of
175 km/h. It replaced the older Moth SkY as
a training plane and certainly gave long and
faithful service. The type is still in use in many
places in Sweden for towing anti-aircraft targets
or gliders.

As carly as 1933 the Swedish Royal Air Foree
had acquired a licence for building the famous
British airplane Hawker Hart. The Air Force
devoted much time to the translation of drawings
and slight modifications of the design, bul cven-
tually ASJA reccived an order for twelve planes
of this type, which was later increased by another
gix. This was considered a very substantial order
at that time.

The Hawker Hart, a two-seater, having a
Bristol-Jupiter engine, was used as a dive bomber
and to some extent as a rcconmaissauce plane.
When it first made its appcarance in Great Bri-
tain it was regarded as a miraculous production,
and undoubtedly it was a fine plane. Its speed
was greater than that of any of the fighter planes
then in service in Great Britain. Unfortunately,
however, it had alrcady become somewhat oul-
of-date by the time it was taken up by the Royal
Swedish Air Force.

necessity of designing machines within the coun-

This points clearly to the

try if it is desired to keep omes material up-
to-date.

The B 4, as the Hawker Hart was called in
the Air Force, was equipped with a Swedish-built
Bristol /Nohab My VII engine of 580 HP giving
a top speed of 270 km/h,

From 1936, when an cxpansion of the Air
Force was decided upon, the outlook for the
Swedish aviation industry to work independently
of foreign design improved considerably. The Air

15
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Foree al thal lime set 1he A=iA a hard Lask
when, as u condition for placing an order with
the firm for 20 Focke-Wulf Stirglitz’, it was sli-
pulated that delivery must be rompleted in the
same lime as thal within which the machines
could be obtained from the original licensors.
The ASJA reeceived drawings and part of the
tool equipment late in January. 1938, and began
defivery in August the same year. And this was
done in spite of the fact that the delivery of the
insiruments which were to be mounted in the
plancs was necarly a month Jate! 'The plane was
cquipped with a Siemens Shl4 engine giving a
top speed of 175 km/h, and v is still serving
as o lruining plane.

Il was not considered suffici-nt for the pilots
merely to learn the elements o flying. however.
They also had to master the control of the heavy
planes which the Air Force was purchasing in
An intermediale type was
1935, the Air VForce

acquired the right 1o build the ‘merican ™ North

increasing guantilics.

found necessary and  in

American NA 10-4 7 which in Sweden was known
as the SkIL4A.

method was introduced, the wings of the plane

In this plane a new structural

being made in stressed skin ennstruction which
The <k14A, having an

utusually powerful engine for a lraining plane

is now common praclice.
(the 445 HI” Wright Whirlwind) and therefore
a comparatively  high speed 1270 km/h) was
excellently fitted for its task. It remained on
the production programme for six years.

The Aircraft

dually required more and more space and its

Department «f the AS) gra-

separation from the rest of the firm was deemed
desirable.  The history of thi- separation docs
noi fall within the scope of thi< article however.

In 1930, which, as explained above, marked a
turn in the history of the Royal Swedish Air
establish  a flect

Foree, it wus decided 1o

of heavy bombers, The Air Force chose the
German Wwincengined bomber. Junkers Ju BoK,
which in Sweden was known a- the B3, Produe-
tion in Sweden of this type wa- considered desir-
able and was started in 1938 at saab’s newly-built
factory at Trollhiitan.  The pline was considered
fully up-to-date with aspeed of 375 km ‘h from its
Bristol /SFA My XXI1V engines of 930 HP. It
was faster than the fighters in -ervice in Sweden
at the time. The B 3 which - still scen in the
air occazionally was u stressed skin design and
from then on this has been the deminant type
of construction al Saab.

Saab also contributed to the increase in the

16

The first of Suab’s own designs the dive bombing and

reconnaissance aircraft Suab-17

unumber of light bombers by building the Ame-
rican  Northrop 8A-1 for the Air Foree. This
plane, koown as the B 5 within the Air Foree,
was far more streumbined in design than any
preceding types and in itx general oulline was
a very beautiful plane. Tt was fitted with the
same engine as the B3, the speed being about
330 kmh.

It wili be realised that in the pre-war years
efforts hoth at ASJA and at Saab were chiefly
devoted 10 production under license. The idea
of producing from their own designs was always
kept in mind, however, and as the international
situation became more and more complicated 1
was clear to leading Swedish aviation cireles that
Sweden would not be in a position to mainlain
a modern air foree based on foreign designs,

In recognition of thix fact Saab scet lo work
on its first original design which, according 1o the
specifications received rom the Air Foree, was to
be a reconnaissance plane. It was later decided
that the plane should also be produced in the
form of a homber. In 1941 a sensation was
caused- for it cannot be denied that it was
a sensation —~when news was Tirvst. published con-
cerning the Saab-17, or B17 and SI7 as it was cal-
led in the bombaer and the reconnaissance types,
respectively. This plane is fitted with three dif-
ferent types of engines: the Pratt & Whitney /SKA
TW C-3 of 1,050 HP, the Bristol /SFA MY XXIV
of Y80 HP, and the Piaggio I’ X1 RC40bis of
O30 HI.

When reports of the Saab-17 were published
the design of the next airplane was already far

Contd. on the third page of the cover
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How Sa"al) Developed
A New Bomb Sight

During the second World War Saab not only produced bombers bui also

increased their [ighting efficiency by cquipping them with a precision_bomb

sight of an original design, based on a new bombing method. The author of
this article, Dr. Erik Wilkenson, brought forward the fundamental ideas
of this new bombing technique in 1940, and was then responsible for the design,

development, and manufacturing of the new bomb sight. The theoretical

problems of dive bombing have carlier been examined by the author under

the title * Dive Bombing”, which ireatise was accepted 1947 as the [first

doctors theses on an acronautical subject at the Technical University of Stock-

holm. The story told here s therefore devoted to some historical and

engincering views on the subject.

There is a gencral desire in air bombing to
achicve the greatest possible precision in bomb-
ing without exposing the bombers o too great
risks from the active air defence, fighter planes
and anti-aircraft artillery.
tary conditions, however, the problem varies, in

In regard to the mili-

accordance with the size of the country, its mili-
tary position and national policy. A great
power often primarily needs heavy bombers with
a wide operational radius in order to attack
distant
relcase their lethal loads from high altitudes in
order to get beyond the rcach of the anti-aireraft

targets. Such bombers are forced to

defence, but in so doing their bombing accuracy
is reduced. All cfforts to
result in very complicated instruments and auto-

increase accuracy
matic pilots.

For a small country such as Sweden the aim
is quite different. Thus the Swedish Comman-
der-in-Chief, Gencral Jung, in his proposals for
the defence, of March, 1947, points out that the
activity of the air forces apart from fighter de-
fence should comprise “attacks against an invad-
ing enemy and his advance bases.” It is obvious
that comparatively small medium bombers are
suitable for such tasks. By using smaller air-
planes it will also be possible to maintain a
grcater number on the limited appropriations
alotted for this purpose. Regard must also be
paid to certain special factors; the potential inva-
der will probably have mastery of the skics, and
the dircet military objects as mentioned above
will often be small (and mobile) and therefore

difficult to hit.

casily manocuvred than the heavy long distance

But smaller hombers are more

Approved For Release 2001/11/21 :

hombers, and this gives them some chance of
escaping the ground defence without forcing

them 1o high altitudes for hombing.

Dive bombing

The points of view set forth above indicate
that in Sweden there have been special reasons
to study precision bombing from aircraft operated
on mobile tactical lines. In point of fact the
Swedes have been pioncers in dive bombing
since 1932, The procedure then worked out was
the following: The pilot, who is also the bomb
releaser, heads for his target in an almost verti-
cal dive from an altitude of about two thousand
meters, releases his bombs from an altitude of
600 to 1,000 meters, and then pulls out of the
dive, somectimes quite abruptly because of the
proximity to the ground. The bombs continue
towards the target on a very straight course.
A high degree of accuracy can be obtained with
relatively simple sights, on account of the fact
that the variations in the so-called release factors
(dive angle,
etc.) do not play a very important part. On the

rclease altitude, release speed,
other hand dive bombhing makes great demands
on the pilot’s skill, especially when manoeuvering

into the correct position for diving.

New bombing method

As plunes became more rapid and heavier, dive
bombing was rendered more difficult. The nea-
rest approach to solving the problem was found
to lic in the reduction of the diving speed by
dive brakes. But these did not climinate other

disadvantages and thus the idea originated to try

s
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anentirely different bombiag method, therehy
facilitating the task of the pilot and making
bombing more effective from the military point
ol view.

When diving in medium sicep angles, the air-
plane does not increase its sped so rapidly (even
without brakes) and 1he need for altitude above
the larget ix appreciably redured. Thus the pilol
can perform a dive in a 40 angle much more
casily than in an 80° angle, but there are diffi-
culties of another kind. The curvature of the
bomb path increases considerably and the in-
fluence on it of the dive angle, the release alti-
tude and the release speed become more eritical.
Fven at a short distance from the target the
curvature will be so grear that the pilot of a
conventional single-engined Lomber is frequently
mnable 10 see the 1arget at the moment of bomb
release,  In an

airplane the visual range s

limited from 57 10 10¢ downv.ard in the forward
dircetion while the target line may have to lic
I or even 13% downward at the release at
a safe distanee from anbi-aireraft fire.

In order 10 facilitate bombing in shallow or
medinm dive angles it was therefore suggested
at Saab carly in 1940 that bombing should be
effecied in the following manmner: the pilot dives
wa moderate angle straight for the target, sight-
ing with the same fixed sight that he uses for
the forward firing weapons.  After reaching a

suitable release  position, he presses the homb
release hatton and takes his plane out of the
dive by a pull-out.  The hombs should then he
released when the plane passc the angle which
exactly compensates the curvatnre of the homh
path.  Obviously this  position  muast be deter-
mined atomatically by an instrument which
constuntly measures flying altizude, flying speed.
dive angle, ete., and from thes. factors computes
the ecorrect position of releas for hitting the
target.  We have since learned that the German
air foree used a bombing method during pull-
oul. In a similar manner bhut «ith unsatisfactory
teelmical arrangements and in-trumenis, so that
the demands for suitable facties and aceuracy
were not fulfilled.

A detailed discussion of the proposed method
showed that it would be werth making great
elforts 1o realize the proposa:.  The task wus
therefore 1o study earefully the possibilities of
constructing the instrument necessary for guto-
malie precision bombing during pull-out.  First
tudied <o 1hat a

the  ballistic problems were

calendation of errors coulid be nuade. This implies,

(R

T'he author

that the required accuracy of instruments and
mechanisms  eould  he estimated so that target
mizses should not he too frequent. It was found
that  demands on  the measuring  inskruments
would have to be much greater than could be met
by existing instruments,  For instance, the dive
angle must be measured by « gyroscope with
only a fraction of the marginal error of existing
instruments.  The altimeter and  the specdome-
ter should give correct data with much greater
exactitude than  standard instruments, even in
the dive, where altitude and speed vary rapidly.
[n studving the detail problems thercfore, it was
deemed difficuli, but not absolutely impossible.
to overcome the obstacles in some way or other.

Even at that early stage much interest was
displayed in Saab’s praposal by the experls of
the Roval Swedish Air Farce,

Projecting

In the spring of 1940, the author was commis-
sioned by the Saab management to devote his
whole time 1o the project for the purpose of
first developing a trial instrument. As a colla-
borator I got Mr. Torsten Faxén. who for several
vears was directly responsible for a great part of
the work in which his training as both a dive
homher and a graduated engineer was invalu-
able.

The first task was to find possible practical
solutions of the difficult detail problems. Spe-
cialists in instrumental technies who were con-
sitlted considered that our demands for accuracy
There-

fore we had to approach the problems along

were too high under the circumstances.

entirely new lines, The situation in fact required

a number of minor inventions.  In this article
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an account is given of the manner in which a
part of the task was solved.

The usual method of measuring the altitude
of airplancs is to measurc the static air pressure
around the airplane with some form of mano-
meter. A certain air pressure indicales quile
different altitudes when the air is cold and when
it is warm, however. There may be deviations of
4 10 %, which is far greater than we could
accept. Speed measurement from airplanes is
usually donc by measuring the dynamic pressure
of the air speed against a tube projecting for-
wards, the DPitot-static
both the temperature and the stalic pressure

tube. In this casc

of the air are cssential factors, so thut denser air
gives higher pressurc than thinner air at the same
flying speed. Onc way of solving the problem
would naturally be to measurc air temperature
and correct the indications of the altimeter and
then corrcet the speedometer with allowance for
Actually

such instruments have been designed, but they

temperature and pressure of the air.

must necessarily be rather complicated. We found
at the time, however, firstly, that the ballistic
equations could all be converted so that altitude
and specd were combined in a certain manner,
and secondly, that the same combination could
easily be calculated from the individual measu-
rements of the static and dynamic air pressures
alone. In this way we had found a simple
guiding principle. It remained to achieve the
desired accuracy of the measuring instraments
themselves.

SUSIISIISIESY

The special bombing method with
release in the pull-out. A. The path
of the plane in the pull-owt. B. Bomb
C. Point of aiming. D.
Point of release. E. Turget. F. Aiming
line. G. Direction of departure.
Dive angle.

trajectory.

& Angle of divergence

We had

great  respect for the gyroscope
problems. It was generally considered that the

design  and  construction of good gyruscopes

requircs long experience. Qur task made il
necessary, however, to produce gyroscopes with
many limes grealer accuracy than that of the
corresponding  airplanc  instruments.  In this
casc too, the problem was studied exhaustively
and by a few fundamental inventions we actuathy
succceded in realizing essential improvements in
accuracy withoul detriment to the practical fune-

tioning of the gyroscopes.

Experiments

A period of experimenting began in the sum-
mer 1940, with the definite objeet of building
a trial model of the bombing instrument.  In a
small laboratory which had been equipped for
studied  the
carrying out the various suggestions for the solu-

the purpose, we possibilities of
tion of the technical detail problems, and uunder
Mr. Faxén the designing of the ftrial instru-
ment began.

Many difficultics were encountered. The rapid
changes of altitude and speed in the dive made
great demands on the immediate reaction of the
instrumment. Various causes for time delays were
therefore carefully studied, but only after pro-
ducing a few interesting inventions of details did
we  obtain  the basic conditions for achicving
accuracy in spite of temperature changes. vibra-
tions and external acceleration.

After a number of tests and improvements the
prototype was ready. Laboratory experiments
showed that this apparatus could measure the
desired quantitics with great accuracy and make
computations of the formulae which had becn
The labo-

ratory experiments were arranged as nearly as

deduced from the fundamental ideas.

possible in accordance with the desired func-
tioning in the air. Thus the instrument was
placed in an experimental jig, representing an
airplane. By means of a hand lever this jig

3

could be manoeuvered for ““diving” and * pull-
out” and there were also racks for suspending
bombs, homb sclectors and such articles in the
corresponding to  the

equipment,  everything

actual equipment of an airplane.  The ground
lests could therefore be carried out in a realistic
and  obhservable manner, and demonstrations
arranged for the Royal Swedish Air Foree
strengthened the confidence in the new method.
An airplane was put at our disposal and fligh

tests of the new instrument were started.

19

Approved For Release 2001/11/21 : CIA-RDP80-00926A000500030025-8



Ap

: CIA-RDP80-00926A000500030025-8 .

Km “\“‘Sase 2001/11/21 "

From the outset the air tests proved that the
fimdamental idea was correet, wamelv. that the

pilot could aecurately and casitv direet his air-

plane towards the targel in o+ medium stiee
dive and that the pull-omt from the dive could e
made in the calealated  wmanner.  Until these
prelimimary tests had  been saade, o1 was of
course impossible 10 determine  whether  this
hombing method would  be vracticable.  The
fanctioning  of 1he trial instrament was first

checked by eleetric measuring diviees and lamps
which registered the homb releuse during pull-
oul.  When the resulis appeared favourable, the
first releases of practice hombs were begun. The
result showed well coneentrated hits, which pro-
mised well for the foture.

Tests were continaed for maay months with
but with

I mav be mentioned i

numerons difliculties also nany - ste-

COSSOS, short, that the
altimeters and speedometers wer- actually found
to give the desired high degrec of accuracy of
measurement in the dive and that the measiare-
mend of the dive angle proved 1o satisfy our
demands on the uvroscope.  Kewperience  called
for many alterations in details but the initial
for the

principles measitring  astruments and

destgn proved to be correct.

The first trial instrument was ot entirels auto-
matic. It carried ont measurenients and ealen-
fations  awtomatically  during dive and  homb

release hat it had 10 be served hv a man he.

Iween releases. It remained 10 devole  con-
siderable efforts 10 the further development of
the mstrument until completely wutomatie fune-
ioning: wax obtaimed and 10 decien it in detail
s0 that maximum reliability contd be achioved.
We drafted a design for such an instrument and
the Air Foree that it should he

The

suggestion was ecarefully studied and adapted.

~uggested 10

ordered  for the Swedish light hombers.

Serial manufacture

‘The litile gronp of engineers who had hitherto
taken part in the work were now set o
difficult rask.

had to he inereased, that is. man- heginners had

morre

Firstly, the numh.r in the aroup

1o be taught, and secondly, we had 1o design
reliable instruments for serial pvroduection. At

thai  time  Sweden’s  instraument indusiry  was

deluged with orders from the armed forees for

the praduction of such precision parts as had
carlier been procured from abroad. A1 Saab
practically no  experienee had been gained in

<0

instrument  design and  manufacture: we there-
fore had 10 start by establishing a standard for
designs, 1ools and machines.  In six months the
designing group was increased sixfold and the
work was i full swing.  An instrument work-
shop was <tarted, production began, orders were
placed with other indusiries and as early as the
summer of 1941 the first instrument of 4 series
production type could be tested in the air.

Air

were carried on energetically along with thorough

tests  with  series model  instruments

severe cold, under vibration
The
quently gave trouble and for a long time we made
We did not

encounter any essential difficulties. however, and

laboratory  lests in

and  of  long-time  use. mechanisms fre-

about 100 detail changes a month.

preparations for large scale deliveries proceeded.

with these model  instruments

During  1ests
it was repeatedly confirmed that this methad of
bombing fulfilled the hopes we had made of il
It beeame clear that the pilots quickly learned

the procedure, that the sighting method gave a

clear view of the target, that release could be
effected ar the desired long distance and that
accuracy  was nevertheless very good.  Every-
one therefore was interested in having the instru-
ment  ready  for practical service as soon as
possible,

After quantity production deliveries had heen
i progress for some time, unexpecled difficul-
ties suddenly arose. In 1943 it became clear that
the seriessmanufactured instruments were not as
reliable as we had expected after the preceding
We at that

shorteoming in the gyroscopes. The rolor which

lests., time encountered a ser‘ous
ran al a speed of 15,000 r. p. m. had 1o run casily
i the bearings to function satisfactorily in cold
weather, but it was now found that the bearings

Wr. Torsten Faxén
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did not stand the strain for as long as we had
hoped. Certain other Swedish gyro instruments
proved to have the same shortcoming: our fears
that long experience was necessary for the con-
struction of gyroscopes that are reliable in every
respect and that such cxpericnce did not exist
in Sweden seem to have been confirmed.  After
consulting all Swedish experls on the subject,
however, Mr. B. Sylvan and E. Wallin, of Saab
made an important laboratory discovery, which
permitted all phases in the process of deteriora-
tion in the bearings to be investigated, and the
two specialists very soon found an effective
remedy.

Other shortcomings which reduced the relia-
bility of the instruments in practical use were
also studied and remedied, but the account of
the gyroscope difficultics will suffice as an
example of our designers’ exceplional perfor-
mance. Consequently we were soon able to intro-
duce such changes that the complicated instru-
ments with their 2,300 parts have always func-

tioned perfectly ever since.

Economic factors

Another part in the development should be
mentioned bricfly, the cconomie side. The bomb
sight is a complicated instrument and is there-
fore comparatively expensive. 'The price can
even be estimated as several per cent of the
airplane cost, but the expense has proved to be
entirely justified by the inercased value as a
fighting unit which a light bomber gains by the
use of this instrument. The very method of
bombing which is made possible by the instru-
ment reduces the risk from anti-aireraft fire dur-
ing attack and so increases the lifetime of a
bomber in war. The high degree of accuracy
may be said to make one airplane so equipped
to tuke the place of several machines and 1ts

cconomic value may be reckoned accordingly.

Even in peacetime savings are apparent: the

iraining period can be shortened or devoled to

other important tasks, since bombing has been

simplified. Another valuable quality, especially
in peacelime, is the fact that the moderate dive
angle makes for incrcased safety as compared
with dive bombing in almost vertical dives.
When it became a question of carrying oul thix
radical proposal for bombing, Saaby’s willingness
to take risks was of the utmost importance. It
was not merely a question of devcloping a single
trial device by experiment but of initiating an
entire  department  and  placing considerable
orders with many suppliers, before the desiveries
could start und an cconomic result be atlained.
Saab had put many millions of kronor into the
project up to the eritical year 1943, when tech-
nical difficulties accumulated and placed a heavy
responsibility on us as the designers.
lndireetly, Saab’s work on the precision parts
in the dive bomb sights have resulted in the
establishment of a new deparlment at Saab for
the design and production of intricate mechani-
Swedish standards and

cal devices, buased on

suilable for the special demands made of such
Our

apparatus dcparlmcu‘l, under the management of

important material in  the air. present
Mr. Faxén has expanded from the work with the
bomb sights and today it handles hundreds of

important devices on our airplanes.

In conelusion

one might perhaps venture to say that the new
dive bomb sight has made possible a highly
advanced bombing technique for Swedish aero-
stralegic conditions and that Saab contributed
in this respeet to heighten Swedish military

strength during the latter half of the war.

Contd. from page 10

Tntentional single engine stoppages after take-off
with a maximum effect have proved that in these
circumstances the airplane can be kept on a
straight course at speeds as low as about 150
km/h, which allows a wide margin of safety, as
the most suitable climbing speed is something
like 225 km/h.

But can an ahsclutely new airplane be per-
fect, onc might ask? Must Lhere not e some need
for improvement? There cerlainly are a number
of details on the Scandia which are not ideal.

The pilot’s bad weather screens are not suitable.
The rudder harmony is not quite salisfuctory, as
atated above. The piloUs seat might he more com-
fortable.
and will be improved. When Saab’s test pilots

But these are all matters which can

finally band over the Scandia for muss pro-
duction it will not only be a good airplane, it
will be the best of its class, and the fact that it
will be the best is largely dependent upon our
effort; the Scandia itself possesses the prerequi-

gite qualities.

<1
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N()n-stop: Stockholm—
Addis Ababa

l/nique Aviation ijf()rman(fe with a Saab Safir

In Mev, 1947, the Swedish Count, Carl Gusta fronRosen, Chicf of the

Imperial Ethiopian Air Foree, perjormed a record non-stop flight from Stock-

holm 5o Addis Ababa. The flight 1was made in a Saab Safir, a plane with

which Count von Rosen reas very familiar from service flights in Kthiopia

and |rom his visits to Swoeden,

In the follmeing article 1o have collected some data on the flight, chicfly

from “ount Rosen’s own reports,

On May 9, at 0449 hours the Safir
took off from Bromma Airfi.ld in Stockholm.

I'riday,

The  plane  became  airborne after 40 seconds,
with a take-off run of about 940 m or five times

the normal run. The take-off weight was excep-

tionally heavy  however, hemg 1,500 ke as
against - 995 kg normally.  After lifting, the

plane elimbed slowly, pol on 1o its course and

was soon oul of sight the record flight had
hegun.

The idea of the non-stop flight originated with
It occurred 1o him while

con:ected the
Safir Al

first he intended 1o make intermediale landings

Count Rosen himself,
Lo
delivery  of 1the  sixth

onoa o visit Sweden with

to Ethiopia.
i Rome and Cairo, but after | hecking the time
sehedules and flying distances he found that it
would be possible 1o make the flight non-zlop.
had

Safir and he considered 1he preliminary condi-

Rosen  also unqualified confidence in the
tions 1o be entirely favourabile for this long
distanee flight of 6220 ki which, if <necessful,
for air-

would set a new long distane, record

planes of thix class. Airplanes are rated in elas
ses hased exelusively on the eviinder volume of
the engine. The Safirs Gipsy Major 10 engine
having a volume of 0,12 litres was rated in the
2 € elass covering engines with . eylinder volume
between 4 and 6.5 litres,

Preparations for the flight vere only starled
the take-oif and, as far as

a fortnight  hefore

Rosen himself was concerned, consisted chiefly

P
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in obtaining  permits for the flight across the
countriex enroute, that is fo say, along the line
Stockholm  Stolp Vienna - Zagreb Split --Sol-
Wadi Halfa Addis Ababa,

The scheduled route would take Rosen between

tum Khartoum
the Alps and the Carpathians and would thus
enable him 1o avoid flights at high altitudes. Up
to the last moment, however, it looked as though
he would have 10 lengthen the air route as he
vwas informed that he could not obtain a permil
for flying Russian-occupied

across lerritory

within a sixmonth period. But the matter was
settled satisfactarily  after personal conlact be-
and the Russian Ambassador in

tween  Rosen

Stockholm.  The latter was very interested in
the flight and wished Count Rusen luck in his

allempt.

Count Carl Gustaf von Rosen in the Safir just before

tuking off from Bromma

CIA-RDP80-00926A000500030025-8
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Preparations for the Safir were not very exlen-
sive. 1L was a serics-assembled plane with a
wooden propeller, the only cquipment other
than the standard being the extra fuel tanks
which were placed in the iwo passenger scals
of the cabin. The plane also had a directional
gyro and a gyro horizon for blind flying. A few
days before the flight a take-off Lest with a flying
weight of 1,425 kg was made and the result was
entirely satisfactory.

Preparations bad been rushed through as much
as possible to take advantage of the moonlight for
night flying. There was a full moon on May 5,
but it was impossible to complete preparations
by that date. It was hoped therefore, that the
half moon on May 9 would give sufficient light
for orientation.

Count Rosen arrived at the airfield on the
morning of the take-off refreshed by a 10-hour
sleep. After the engine had been warmed, the
tanks were filled and scaled. The total amount
of petrol carricd was 947 litres. The extra tanks
filled the cabin, but Rosen had full freedom of
movement  after  he had settled himself in the
pilot’s scat with his parachute and safety jackel.
Provisions consisting of 10 12 sandwiches, a jar
of grapefruit juice, a jar of pineapples and ther-
mos bottles with tea, whortleherry soup and
corned becf were stowed away. For cmergency
purposes phenedrin tablets were provided but
Rosen did not intend to use these before he had
completed at least 24 hours’ flight, sinee he
knew he could cover that distance withoul resort-
ing to Lhe usc of drugs.

So the Safir rolled out and the lukc-off was
excellent. Across the Baltic he kept 1o an altitude
of 200 m and over Germany he rose to 400 500 m
and finally over Africa he held an altitude of
about 1,500 m. The speed varied between 180
km/h and 207 km/h. The weather was fine in

After the record flight the plane rolls out on the rain-
souked field of Addis

Native mechanics take the record-making muchine in

charge

Stockholm and held until off Crete, where Rosen
encountered clouds and darkness. Over the Libyan
deserl sand storms were raging, and for len hours
he was obliged Lo trust entirely to his instruments
in blind flying. Thus, the moonlight wus of no
assistance, and at Wadi Halfa where he had 1o
change his course he had to take his bearings in
in the
hot sand storm the temperature of the oil rose
1o 95 C, and the oil tank being located in the
cabin, the

the dark and without ground control.

heat became somewhat unpleasant.
On the whole, the ten hours of blind flying in
pitch darkness, without moon or stars, in a hot,
stormy almospherc were far from pleasant Rosen
reported in a cable.

From Khartoum onwards to Addis Ababa the
weather was fairly good, however, apart from
some violent rainstorms in the Ethiopian moun-
tains. Here he also experienced icing of the
carburelor as had been the case over the Baltic
and the Mediterrancan, but this was casily reme-
died with the help of warm air. The large addi-
tional load made the plane tail heavy during
blind flying, but otherwise the conditions were
normal. The instruments worked perfectly and
the windshield was clean and clear all through
the flight.

Al 1101
morning, 30 hours aud 52 minules after the take-
off, the Safir landed on the airfield of Addis

Ababa. In spite of violent thunder storms many

hours Swedish lime on  Saturday

people had  gathered 1o welcome  the record-
After the plane had taxied to a
field,

stepped  out, by mo mecans tired and in good

making pilot.

stop on the rain-soaked Count  Rosen
spirits  without having had to use phenedrin

to receive his wife’s welcoming Kiss.

z3
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arique  decoration (o

General Nordenskiold  pins the

Count ron Rosen”. runic

staff who teok  the

charge, found that there were 15 litres of oil and

The  ground plane in

86 litrex of petrol left. Gene rally speaking, the
plane was in exeellent conddition and did not
develop amy oil spatter.

When Count Rosen reported 1o the Fmperor
later in the day he could do s in the full know-
ledge that his feat had denonstrated that the
Safiv fully complied with the recommendation he
had given i

He exhibited  great modeaty concerning  his
own performance and jokinglv mentioned that
{light
The fact that the flight was so

the  record was 1o mare Irying than a
night’s daneing.
successful however, may chieft. be attributed 1o
Rosen’s extraordinary skill a. a pilot and his
long experienee on tropical lose distance flights.

In recognition of Rosen’s feat Saab had a sou-
venir made o model Safir mounted on an are
showing his route on a conventional map with
an inseription in the bottom loft hand corner.
It was exeented in silver and < a fine example

of Swedish silverwark,

<4
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The souvenir was presented 1o Count Rosen
during a visit to Saab in October, 1947, He was
in Sweden at that time 1o arrange and lead «
flight of 16 Saab-17 to Eihiopia which had
purchased them from ihe Royal Swedish Air
Foree. Inecidentaily these light bombers were
the first in a series of various military airerafl
which saal delivered o the Roval Swedish Air
Foree during and after the war.

During his visit to his home country Count
Rosen was also awarded o rare distinction, the
Gold Medal with Wings of the Royal Swedish
Club  a

had never heen awarded previously. The medal

Aviatinn mark of distinction  which
was presented by the Commander of the Roval
Swedish Air Force, General Nordenskisld, who
paid homage to the pilot for his world record
performance.

In hix speech of aceeptance for this distinetion
Rosen pointed out that the honour was not his
alone, but was also due to a greal extent to Saab
the firm that had built the Safir which had made
the flight possible, and he thereupon called for

cheers for the airplane and i< creator.,

Saul’s  memorial  gift—a model in  silver

of the Safir flying across a symbolic map of
the flight ronte
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Contd. from page 16

advanced; onc and a half years Jater particulars
were given of ““the first Swedish-designed multi-
engined airplane ” 1. ¢. the Saab-18A. The phrase
quoted was a slight exaggeration of the actual
facts, however a threc-engined plane having been
designed many years carlicr, but it may be re-
garded as a white lic since that design was
never put inte production. The Saab-18A is
equipped with two Pratt & Whitney /SFA TWC-3
engines of each 1,050 .

One year later Saab brought oul a new version
of the same plane, the Saab-18B, which is equip-
ped with much more powerful engines than the
18A, namely, ihe liquid-cooled Daimler Benz
DB 605B—cngine, developing 1,475 HP.

In 1945 the production of the pusher fighter
Saab-21 and in 1946 of the elegant light aireraft
In 1946 also, the
transport aircraft Saab Scandin made its initial
test flight.
type of the Saab-21, known as the Saab-21R, was

Saab Safir were announced.
In 1947, finally, the jet propulsion

completed, and a product of quite another cha-
racter was announced, namely, a small high
quality motor car, at present called the Saab-92.

These types will be described later in detail
in our journal, and conscquently this brief retro-
spective survey may be concluded.  This is far
from being the case as regards progress in the
Swedish aviation industry, however, and it is
hoped that an opportunity will be afforded Tater

on to publish particulars of future plans,

. DGl 629 I.‘SS..’).(HH.L’ Saab Scandia
Bicrsreomer, B: A few aspects on the design of Saab Scandia.
Saab Sonics no. 1 1948 p. 4—8.

The qualities and features were carelully defermined in the projection phase.
Flying safety was the fundamental principle. Wing lowding of vital impor-
tance for NMying qualities, Thorough sludy of the wing. The low-wing design
provides a number of advantages. Landing gear retracted forwards.  Air-
cooled radial engines preferable to tiquid-cooled engines. "The airptane meels
the requirements of the U, S, Civil Air Regulations. The wing is buill
with three spars. Conirol surfaces of Friese Type. Control surtace balance
sludicd in the wind lunmel.  Anli-icing protection by heated air. Testilights
have shown the Scandia’s qualities to surpass all expectations.

UL DLl 62913001, 1 Saab Scandia

Swviti, G J: The Scandia in the air. Saab Sonics no. 1 1948

p. 9--10.

The cockpit is practically and sensibly equipped. Tl pilot of the Scandia
has direel contact with the members of the erew. Telephoue ennnection 1o the
air hosless.  Predictions of acrodynamical experts were entirely confirmed
in (he test Hights. The airplane is under complete control even at low speeds.
Ample surplus output at’ take-ofl.  Excellent flying qualities when fiving
with one engine.

U DL G 624.13(09)
Nornquist, E: A Technical review of Saab progress. Saab Sonics
no. 1 19148 p. 14—16.

A Shorl History of Afreraft production at A Svenska Jarnvagsverkstiderna
and Saab Ajreraft Company.

U 0. GGz, 128, 82
Winkenson, K:  [low Saab developed a new bomb sighl. Saab
Sonics no. 1 1948 p. 17—-21.

Bomb release problems from various angles. Dive bombing. New release
methad in medium steep dives, The same sight is used as Tor the forward
liring w The bombs are automatically released in the pull-out.
The pos: s of designing an aulomatic hbomb release instrument are stu-
died.  Great demands on measuring instraments,  Gyroscopes of greater
accuracey than formerly necessary, Experiments begin in sutmmer, 1940, The
fundamental idea of the new method proves correcl. The first irial instrument
not entirely automatie. The Air Force orders new bomb sights.  Mass pro-
duction beégins.  Designing stall personnel increases sixlold in half a vear.
Instrument workshiop established. Flying tests combined with exhaustive labo-
ratory tesls. Serious gyroscope problem. The shortecoming s rev
labormlory tests and remedied.  Oue inslrument consists of 2. -
nomic anyg Relative cost of the new bomb sight is balanced b ret
lighting clicieney of the planes. Accuracy in hitling larget is in wed and
risk of hits [rom’ anli-aircraft artillery reduced. Saab showed great willing-
ness to risk money in developing the idea. Saab’s apparaius department
makes important airplane devices in addition to homb sights. “The new bomb
sight has made good bombing lacties possible.
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