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Mark Il

Series 1A

DOWTY -
" UNDERCARRIAGE

The curved bracket on the
axle acts as a radius rod,
allowing the wheel a ]arge
vertical movement for a
small stroke of the piston
mounted between the axle
and bottom of the frame,

dAmes Ray STEvEAT

HALIFAX CHANGES

HE Handley-Page Halifax was put

into the Battle of Germany in
1941; it was the second four-engined
heavy bomber to go into that battle—
the first having been the Short Stirling
—and the first to carry the 4,000-lb
blast bombs. The design of the Halifax
was begun, as part of the Royal Air
Force policy of developing a really

by James Hay Stevens

In this short article the author sets out
to show how the Halifax has been
kept in front-line use for three years of
war. The most interesting feature of the
changes made to the aeroplane is the
obvious fact that the research teams
have spared no pains to examine every
small feature in order to ensure that
every possible detail that might im-

blocks in a simpler cowling rather
similar to that on the Lancaster.
After about a year and a half of
operational service the R.A.F. felt that
a higher all-round performance was
essential because of the increased skill
of the German defences. Experiments
were made in stripping some of the
external protuberances in order to

telling striking force, before the out-
break of war; but since it went into

prove the performance had attention.

lighten and_ clean the aeroplane —
always in search of the compromise

operational service many changes have
been made to meet the altermg needs of Bomber Com-
mand as the war advanced. It is some of these changes
that form the subject of this article. Naturally, many
alterations, such as improvements in equipment and other
operational changes, cannot be mentioned at this stage.
The Halifax I went into service in the spring of 1941
with an armament consxstmg of a two-gun front turret, a
four-gun tail turret and posmons for beam guns just aft
of the trailing-edge of the wing. This armament was
soon considered to be insufficient, and a Hudson-type
two-gun turret was added on top of the fuselage, so
making the early Mark II.

It was this version of the Halifax (which is the centre- .

piece of the sketch on the opposite page) that was the
main weapon of Bomber Command for the offensive
against Germany in the winter of 1941-1942. With its
three turrets, rear-view blisters, single )

best suited to the needs of the moment.
The balance was struck between the comparatively rare
use madé of the top and front turrets and the gain to be
had by their deletion. Careful tests were carried out on
the effect of the removal of every external fitting that
could possibly be considered as redundant or not abso-
lutely essential to operational needs. The result of this
work was the Mark II, Series 1; without front and top
turrets, a faired “Roman” nose, no rear-view blisters at
the navigator’s station, and the shrouds removed from the
eight saxophone exhaust pipes.

However, this version of the Mark II was only an
interim one, as 1t was never intended to rely solely upon
a single turret in the tail. The Mark II, Series IA, fol-
lowed, and incorporated extra refinements. An entirely

" new nose (not unlike that on the Hampden) with a large

moulded plastic panel and a free gun gave the bomb-
aimer more commodious quarters and

radio mast and large ﬂame dampers it
represented the compromise giving the

some armament with which to attack
searchlights or defend himself. The

performance then necessary for night
operations and the escorted excursions
against the Scharnhorst and Gneisenau
at Brest and Lorient. Points such as the
number of radio masts and the size of
the exhaust shrouds may sound details,
but they can have a very considerable
effect on- performance. On-'a large
aeroplane, such as the Halifax, the
complete removal of all these acces-
sories may result in a gain in speed of
some twenty miles an hour. The differ-
ence between a smooth, unpainted
surface and a rough, camouflaged one
may mean a difference of five to ten
miles an hour—not to mention a con-
siderable saving in weight. -
The next change to the Hahfax was
the substitution of the characteristic
Messier undercarriage by Dowty

Principal Characteristics
HALJIFAX I

Engines . . 4 X Merlin X
Span . PP . 99ft.
Length . . . .70 ft.
Height . . . .22 ft.
Wing Area . 1,250 sq. ft.
HALIFAX 1I
Engines . . 4 X Merlin XX
Span . . . . 99 ft.
Length . . . 711t 7in.
Height . . . 21ft. 7in.
Wing Area . 1,250 sq. f¢.
HALIFAX IIT
Engines . .. 4 X Hercules XVI
Span (extended wmgtlps) 104 ft. 2 in.
Length 71 ft. 7 in.
Height . . . 20ft. 9in.
Wing Area . 1,275 sq. ft.

Defiant-type four-gun Boulton-Paul
turret was fitted snugly in the top of
the fuselage to give a more powerful,
though cleaner, weapon than the dis-
carded Hudson turret. The solitary
radio mast was removed and the aerial
led to the fairing of the D.F. loop—an
item that could not be removed. The
most striking feature of this new ver-
sion, howcver, was the new fin and
rudder, features that are now appear-
ing on all Halifaxes.

The original conception of a night
bomber was that it should make a more
or less majestic progress to its target
and that only elementary evasive
action should be necessary. However,
the developments made during the war
in radiolocation and the operation of
night fighters, flak and searchlights

have made it necessary for the night

levered suspension units, This modi-
fication was effected only on some
aeroplanes, and forms an interesting comparison in
design. The Messier unit consists of a large magnesium
alloy casting in which two conventional piston-type
compression legs are mounted. In the Dowty unit the
magnesium “frame” is replaced by a built-up member
made from two vertical tubes with a riveted sheet-metal
bracing portion at the top. At the bottom of this frame
there are two levered compression units; these are knuckle-
action brackets with a small high-pressure compression
cylinder in the joint of each.

Another modification of a general nature was a change
made to the power plants. On the Mark 1 and early
Mark II the duct under each nacelle held two cylindrical
radiator units and one ¢ylindrical oil cooler. In order to
simplify the manufacture and maintenance of the power
plants these circular radiators were replaced by rectangular

bomber (which cannot relv on the de-
fensive crossfire of a formation) to adopt the most agile of
defensive manceuvres. It was found that the rudder control
of the Halifax was not suitable for violent manceuvres, and
the result was the fitting of a large fin, which served partly
to increase directional stability by the increase of side
area and partly to improve rudder control by providing
a smoother flow over the rudders.

The end of 1943 saw one of the most striking changes in
the Halifax: the replacement of the 1,280-h.p. Rolls-Royce
Merlin XX engines by the 1,650- h p. Bristol Hercules
radials. Although most British aeroplanes designed during
the war have been adaptable for liquid-cooled or air-
ccoled engines, the problems connected with a changeover
always give the design staffs some difficult questions to
answer. In the case of the Halifax IIT the change has

CONTINUED ON PAGE 24





















Jet Propulsion

CONTINUED FROM PAGE 22

pressed as it is forced to flow in an axial direction. From
the last stage of the compressor the air is discharged into
the combustion chamber. .

Fuel is sprayed into the combustion chamber in the
form of a fine, continuous spray. When starting up the
engine the fuel must be ignited by external means, sugh as
a sparking plug, but once alight combustion continues
without further assistance.

The Gas Turbine

The heat generated during combustion expands the air,
and the mixture -of air and the products of combustion
are forced to escape by the only possible way, namely,
through the turbine. The general features of the turbine
are similar to those of a steam turbine.

In its simplest form the revolving or moving part is a
wheel having specially shaped blades on its circumference.
Nozzles fixed to the casing are arranged to direct the gases
on to the blades. As the gases expand through the fixed
nozzles, they attain a very high speed. They then strike
the blades on the circumference of the wheel. The force
of their impact causes the wheel to rotate. In addition,
the blades are subject to a further force which helps to
rotate the wheel, owing to the fact that the gases change
direction while passing through the passage between them.
Fig. 2 shows diagrammatically the passage of the gases
through a fixed nozzle and through some of the blades
of the turbine wheel.

The Jet

The turbine and compressor are at opposite ends of the
same shaft, the sole -duty of the turbine being to drive the
compressor.

On leaving the turbine the gases expand further
through a convergent nozzle, which converts some of the
remaining heat energy into the high-speed jet which, as
discussed in the second paragraph, produces the propulsive
force of the aircraft.

Halifax Changes

CONTINUED FROM PAGE 11

been eminently successful, and the increased power has
brought the performance up to the latest requirements.
The Mark III is essentially a Mark II, Series IA, airframe
except for two additional modifications. In order to
improve the performance at height, rounded wing tips
are fitted to the later Mark IIIs, These wing tips help
by slightly increasing the wing area, but their main
function is to smooth the airflow at the wing tip and
thereby improve lateral control at high altitude. The
second new feature is a partially retractable tail wheel.

By such continual processes of refinement, by major
changes, and often by very small ones, it is possible to
keep the performance of an operational type up to date
through three years of war,
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‘ALBACORE HOTSPUR
ALBATROSS HURRICANE
ALBERMARLE - LANCASTER
ANSON LEOPARD MOTH
AUSTER LYSANDER
AUTOGIRO MANCHESTER
BARRACUDA . MARTINET
BATTLE MENTOR
BEAUFIGHTER MOSQUITO
BEAUFORT MOTH MINOR
BLENHEIM OWLET
BISLEY PERCIVAL Q6
BOTHA ‘PETREL’
BOLINGBROKE PROCTOR
BOMBAY PUSS MOTH
COMET ROC
CYGNET SEAFIRE
DEFIANT SEA OTTER
DOMINIE SHARK
DRAGON - SKUA
DRAGONEFLY SPITFIRE
ENSIGN STIRLING
FLAMINGO SWORDFISH
FULMAR TEMPEST
GAUNTLET TYPHOON
GLADIATOR TIGER MOTH
HALIFAX WALRUS
HAMILCAR WARWICK
HANNIBAL WELLESLEY
HENLEY WELLINGTON
HESTON PHOENIX  WHIRLWIND
HORNET MOTH WHITLEY
HORSA -YORK
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Here’s the ideal “ In-

National Savings Stamps

Stalm ent Pl an 9 for can be exchanged for
Savings Certificates,
savers—National Say- | Defence  Bonds,  or

Savings Bonds of the
Savings Banks issues, or
used to make deposits in
the Post Office or Trus-

tee Savingg Banks,

ings Stamps. Buy

some whenever you

can—from any Post
Office, Trustee Savings Bank, Savings
Centre or Honorary Official Agent —
and, of course, regularly through your
Savings Group.. Simply stick the stamps
in your-book and “swop ”-when you
have enough for one of the Savings
Securities — or use them to make a
Savings Bank deposit.

NATIONAL

SAVINGS STAMPS

'MAKE SAVING SIMPLE
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Issued by the National Savings Committee
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the answers on the
tip of your-tongue
Use”Pepsodent. Then feel with your

tongue how its super-cleansing Irium
has flushed stain-collecting film clean away.

Also made in powder form.

13 & 2/2.

Ground for Victory! And not only well
and truly ground, but fine steel finely ”
tempered. That’s Gillette in battledress

—the Gillette Standard Blades which

have temporarily taken the place of the

Blue Gillettes. They infiltrate tough

beards. A bit elusive, perhaps — but

well worth finding !

Gillette

1n battledress

Gillette “Standard” and “Standard Thin” Blades (plain steel) 2d
each, including Purchase Tax. Fit all Gillette razess, old or new

Sometimes difficult to get. Dow’t blame the dealer.
Production still restricted.

The
Forces’

avourite

MEDIUM OR MiLD - - PLAIN OR CORK TIPS

N.C.C.s634
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