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To those who have endured the hardships
of making A.E.C. vehicles and other war time
equipment amid dangers and tribulations

To those whose brains have mastered tech-
nical problems when concentration was well-nigh
. impossible

To those who have stood at the helm to steer
the Company through seas of perplexity

To those who, in the stress of battle or through
danger at home, have handled A.E.C. vehicles—

THIS BOOK 1§ DEDICATED.

It is a record that inspires a feeling of justifiable
pride in all who shared in the war ume achievement
of 2 wonderful team, known the world over as

)=

SOUTHALL
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From a painting by Francis Hodge, R.1., E.P.

Mr. C. W. REEVE, c.B.E.
Chairman
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CHARLES WILLIAM REEVE, CBE,
A.C.LS.

Chairman. Mr. Reeve who served in his
carly business life with the Premier Gas
Engine Co. Ltd., John Wright & Eagle Range
(zow Radiation Ltd.) and the British West-
inghouse Co. Ltd. (now Metropolitan Vickers
Electrical Co. Ltd.) was appointed works
Accountant in I915. A year later he became
accountant and in rg9I8 was appointed joint
INANAZET.

In 1924 he accepted the position of General
Stores Superintendent of the London Under-
ground Group of Companies, including the
Associated Equipment Co. Ltd.,, and was
respensible for the supplies of milway, tram-
way and omnibus services and power stations,
and remained in that capacity until 1928.
He then returned to the Associated Equip-
ment Co. Ltd, sz assistant to Lord Ashficld,
who was then chairman.

The experience and intimate knowledge of
the company’s activities acquired by Mr.
Reeve fitted him for greater responsibilities
and in 1929 he was elected to the board and
nppumtad mansging director. He retained
this position untl 1933, when he became
chairtnan in succession to the late Mr. H. A.
Vernet, rctaining at the same time the
managing directorship of the company.

From 1520 to 1923, Mr. Reeve served a5 8
member of the conncil of the Motor Trade
Association and was elected president for
two periods (1922 and 1923). From 1919 to
1924 he served on the conncil of the Society
of Motor Manufacturers and Traders. He was
also a4 member of the Board of Trade
Advisory Councl.

Mr. Reeve has also been associated with
D. Napier & Son Ltd., the well-known air-
craft engine manufacturers, first as director
in 1938 and later as managing director until
his resignation in 1942 when that company
wias acquired by the English Electric Co. Lid.

During his period of office, the number of
employees increased from 2,000 to over 20,000,
He was also responsible for a large Shadow
Factory at Liverpool. He was & Member of
the Council of the Society of British Aircraft
Contractors.

Meanwhile, in November 1941, when 120
prominent industrialists met to discuse the
industrial future of the country, Mr. Reeve
Wwas a signatory to their subsequent statement
entitled “ A Nationsl Policy for Industy,”
which among other things laid down a code
of obligations towards employees which was
described as a first charge on industry. The
Chairman is a recognised authority on moter
vehicle factory administration and procedure,
while his knowledge and experience relating
to all aspects of motor vehicle export business
has been appreciated by the Society of Motor
Manufacturers and Traders who elected him
to the Executive Committee of the Export
Group,

Mr. Reeve appeared in the Coronation
Honours List of 1937, when he became a
C.B.E. for scrvices to the Air Ministry.

He is a Liveryman of the Coachmakers’ and
Coach-harness Makers’ Company.

With the object of studying overseas goods
and passenger rransport problems ac first
hand and to make contact with A.E.C. repre-
sentadves, he has twice made world tours.
On the last occasion Mr. Reeve undertook a
four menths’ tour in 1935 and succeeded by
travelling in aeroplanes, steamships and
motor vehicles in covering a total distance of
28,000 miles in that perod. Among the
countries visited were Aunstralia, New Zea-
land, Honolulu, UN.5.A. and the Dutch West
Indies.

Having resigned the position of managing
director in 1944, Mr. Recve stll continues to
guide the company he has served so well and
to encourage the entire personnel whose
respect he has won, by retaining the office of
Chairman.



Br. Hox. LORD BRABAZON or TAEREA, P, M.C.
DHractor.

Commopore THE BT, Hon, Tz EARL HOWE,
Py CHUE,, V.0, BENA.ER,
Diirector.

Major-GeENeEraLr THE Hr. Hox, 5IR FREDERICK SYKES,
WL, b5, G.CULE,, GUB.E., KB, CA.G,

Dhirector,



Director. Lord Brabazon of TTars
(formerly J. T. C. Moore-Brabazon) was
educated at Harrow and Trinity College,
Cambridge, and has been associated with
motoring since pioneer days. In the year
1go4 he became, at the age of 20, 8 member
of the Royal Automobile Club Committes,
a position that he still holds. His first
notable achievement as a motorist was an
outstanding pecrformance in 1907 when he
won the Circuit des Ardennes by covering 375
miles in 6 hours 14 minutes. He competed
in many other classic events such as the
Tourist Trophy Race, the Four Inch Race in
the Isle of Man, the Keiser Cup Race, the
Coupe de Liederkerke and the Grand Prix
at Dieppe.

Clivilian aviation next attracted his attention
and in 1909, the first flight in England gained
for lum No. 1 Certificate (for pilots) awarded
by the Royal Aero Club. In the same year
he won: the £1,000 Datly Masl prize for flying
one-mile in an all-British machine. In the
following year an 18-miles flight won for him
the British Empire Michelin Cup,

Experience with pioneer aircraft was turned
to pood account in World War I, when hbe
joined the Royal Flying Corps and organised
its photographic departinent, which rendered
such valuable aid in planning artacks. As a
recognition for technical contributions he was
elected a fellow of the Royal Photographic
Society while the British and French military
authorities awarded him the Military Cross
gand the Legion d’Honneur. He was also
mentioned in despatches on three occasions.

Lord Brabazon entered politics in 1918 as
Unionist Member for the Chatham Division
of Rochester and retained the seat until 1929,
when he became a member of the L.C.C. for
St. George's Division, Hanover Square. In
1918 he was also appointed Parliamentary

Private Secretary to the Rt. Hon. Winston
~ Churchill, then Secretary of State for War,
being appointed later Parliamentary Secretary
to the Ministry of Transport from 1923-1924
and 1924-1927. Re-appointed to that position
on the return of the Baldwin administration,
he was entrusted with investigations on
electric supply problems which ended in
promaotion of the 1925 Act establishing the
grid system in this country. Lord Brabazon's
experisnce in aviation was next applied to
the development of air mails when he served
as chairman of the Air Mails Committee and,
again, in connection with the RKror airship
disaster when he acred as assessor in the
subsequent enquiry, In 1931 he acted as
memnber of the Gorell Committee on Civil

He re-entered Parfiament in 1931 to repre-
sent the constituency of Wallasey, Cheshire,
and in 1939 was appointed Parliamentary
Private Secretaty to Sir Samuel Hoare, then
Lord Privy Seal whom he followed in the
same capacity to the Air Ministry. He
became Minister of Transport in 1940 and
was Minister of Aircraft Production from
I94I-1942.

Other notable events in His Lordship’s
career were his appointment as Privy Coun-
cillor in 1940 and his elevation to the Peerage
in 1942, while his services to British Industry
may be assessed from the directorships he
holds in five notable undertakings.

He is a Past President of the Royal Aero-
nautical Society (1935), the Radio Mapufac-
nurers’ Association {1931-1934), English Golf
Union (1938), and is at present President of
the Roval Aero Club, and Chairman of the
Air Registration Board,

EARL HOWE, p.C,, C.B.E, ¥.D., L.N.V.R.

Director. Educated at Eton and Christ-
church, Oxford, Earl Howe joined the
R.N.Y.R, in 1903 and was promoted 10 the
command of the Sussex Division of that for-
mation in 1907, a position that he held until
1944.

In 1913, he was appointed to the staff of
Lord Beatty, and at the cutbreak of World
War 1, commanded the ' Howe * Battalion
of the znd Royal Naval Brigade in Engiand
and Belgium. From December 1914 unti}
March 1919, Earl Howe was assistant gunnery
officer on H.M.S. QOuween Eligabeth which
teok part in the Dardanelles campaign. To-
wards the end of hostilities he was placed in
charge of highly important photographic work
in the Grand Fleet.

His first entry into politics was in 1918,
when he was returned as Conservative mem-
ber for Bartersea Sourh, retaining this seat in
Parliament for ten years., Between 1927 and
1932 he was in charge of the London Depart-
ment of the Conscrvative Central Office and
was Junior Lord of the Treasury from 1927
o 1924,

Another impertant appointment held from
I525 to 1928 was A.D.C. to His Majesty the
King in connection with the Royal Naval
Volunteer Reserve. In the Honours List of
rg27, Earl Howe was made a C.B.E, (Military
Division) and in 1929 he became a Privy
Councillor,

During World War II, the A.E.C. was
deprived of Earl Howe'’s services when he
was called to the staff of the Admiralty Com-
manding Reserve,



of the Home and Allied fleets and the Mer-
chant Navy both of this country, our Allies
and Neutrals, on the East Coast of Scotland,
including the Orkneys and Shetland Islands.

Having achieved distinction in a naval
career and carried responsibilities in Parlia-
ment and State, Earl Howe applied the same
boundless energy to the equally exacting, and
far more dangerous, hobby of motor racing
which began to occupy his attention in 1928,
His stable of cars has included examples of
the world’s finest and fastest racing models
and rthe interest of any speed event in this
country or international contests abroad was
always augmented when the name of Earl
Howe appeared on the programme.

He has participated in many motor races in
this country, Northern Ireland, Eire, France,
Belgium, Italy, Germany, Switzerland, South
Africa and the U.S.A.

The coveted Gold Star awarded by the
British Racing Drivers’ Club has been won
by Earl Howe on thres occasions end his
“fans ¥ at Brooklands Track have twice
acclaimed his victory in the Brooklands Auto-
mobile Racing Club’s Gold Star event.

Among the motor racing successes of Earl
Howe in different parts of the world are the
Milli= Miglia in Italy ; the Grand Pnx, Cape-
town ; the Le Mans 24-hours Race and races
of the same duration in Spa, Belgium and
Pescara, Ttaly.

Even when opposing Nazi-subsidised motor
tacing teams, Earl Howe succeeded in getting
the chequered flag at the famous Nuremburg
Ring and at the Avus Track in Berlin.

In addition to active participation in motor
racing events Earl Howe has placed his ex-
perience at the disposal of the poverning
bodies of the sport, being chairman of the
R.A.C. Competitions Committee and repre-
senting South Africa on the A.LA.C.R,, the
international body governing ali motor sport.
He is also @ member of the C.5.1., and C.T.1.
and International Court of Appeal. His
interest in the sister sport of motor boat
racing is shown in his chairmanship of the
Marine Motoring Association, the body that
contrels motor boat racing in this country.

Among other official appointments held by
Earl- Howe are membership of the Imperial
War Museum Board of Trustess and the
Royal Nationa] Lifeboat Institution Board of

Management.

MAJOR GENERAL THE RIGHT
HONOURABLE SIR FREDERICK
SYKES, pr.C,, G.C5.1, G.C.LE, GE.E., K.C.B,
c.M.G. and Knight of Justice of St. John of
Jerusalem.

Scouts in the South African war, when he was
severely wounded. Later he received a com-
mission in the 15th The King’s Hussars. He
then served for a dme in India, then in West
Africa, and again in India, with the Intelli-
gence Branch. He passed the Staff College
in 1908 when he was promoted to the rank of
captain, In 1911-1912 he acted as G.S5.0.
at the War Office and afterwards raised the
Royal Flying Corps, Military Wing, which he
commanded untif 1914.

During the 1o14-1918 War, Sir Frederick
was with and some time commanded the
R.F.C, in France until the middle of 1915
when he was in command of the Royal Naval
Air Service in the Eastern Mediterranean,
attaining the rank of Col. and being granted
the C.M.G. in 1915, Returning to the War
Office in 1916, he was promoted to Brigadier
General and Deputy Director in 1917. He
served on the Supreme War Council at Ver-
sailles in 1917-1918 and, as Major Greneral, was
appoinied Chief of the Air Staff, 1918-1919.

After the war he became Controller-General
of Civil Aviation and entered Parliament for
the Hallam Division of Sheffield in 1922. In
1928 he was appointed Governor of Bombay
and remained in that position until 1533.

Besides numerous British decoraticns won
during his military career, he was awarded
the Croix de Commander de la Iegion
d’'Honneur and equally distinctive nulitary
medals from Belginm, Russis, Japan, Persia
and the United States of America,

His experience in aviation dates fromn the
year 1904, when he obtained a ballooning
certificate, and, learning to fly in 1910, gained
the R-::yal Aero Club Pilot’s certificate {Nu
95) inh rgrr. Among the learned societies
which benefited from Sir Frederick’s wide
knowledge and experience were the Royal
Aeronautical and the Royal Geographical, on
both of which he served as a member of the
eouncil. In 1920 and 1922 he acted as chair-
man of the unified Meteotrological Service.

Other disanguished positions he has held
include the chairmanship of the Government
Broadcasting Board, member of the Post
Office Advisery Council, chairman of the
Miners’ Welfare Commission since 1934,
chairman of the Royal Empire Society and
President of the East India Association.

In 1940, Sir Frederick was returned as
M.P. for the Central Division of Nottingham.
He holds positions as director of nurmnerous
companies, has written on political, com-
mumications, defence and transportation topics
and is the author of ** Avistion in Peace and
War,” his autobiography " From Many
Angles,” * Roads to Recovery,” cic.



-~ A PROTECTED

Previous o 1938, the Associated Eguip-
ment Company’s organisation at Southall,
Middlesex, had pursued an uninterrupted
programme in manufacturing goods, passen-
ger and trolleybus types of chassis as well as
railcars, matine engines and stationary power

plants,

Then, almest at 8 moment’s notice, the
Factory was declared a ** Protected Place
and became subject to the Official Secrets
. Acts, scheduled for control by one or more of
" the various Ministries to produce wvehicles
~ and other military requirements as described
clsewhere.

From external appearance these would seem
to have littie in common with the Company’s
peacetime products, and it might well be
gasumed that the big change-over would have
- entailed drastic reorgenization of the entire
Works. In peint of fact, nothing of the kind
wis needed, simply because many of the war-
time products incorporated the same fully
standardised chassis units as those built into
normal A.E.C. poods and passenger vehicles.

Furthermore, while to outward appearance
the Southall Works now presented quite a
different picrure to that of pre-war days, the
actual manufacturing routine underwent little,
if any, medification as borne out by the
following description of the Works in war-
time,

Standing in a site of 65 acres the A.E.C.
factory, one of the most modemn British
industrial establishments, covers an arca of
approximately 14 acres, and is served by
a branch line from the G.W.R. leading into
the Goods Inwards Department. Here, vast
quantities of raw, finished and consumable
stores arrive weekly, though the greater pre-
portion is delivered by road vehicles.

The Goods Inwards Building, covering an
area of somne 29,680 sq. ft., extends along the
northern side of the Factory, the whole of
the interior being served by traversing cranes

PLACE

which deposit castings, forgings, stampings
and the like in vast quantities in positions
adjecent to the machine lines of the main
works. All bar meral is conveyed direct by
railway trucks to a separate store from which
supplies to feed the batteries of automadc
machines are drawn.,

While passing through the Goods  wards
Department, one may observe certain bozes of
material marked “ N.P.L.” which has no
reference to the National Physical Laboratory,
but indicates that the contents have ** Not
Passed Laboratory,” and may not be moved
until the chief chemist has advised the depart-
ments concerned that the material is to the
specification réquired.

Lying just outside the building are accumu-
Jations of castings and other raw material
which, covered with rust, seem to have been
forgotten. The rusting, however, is inten-
tional for the oxidisation helps to remove
foundry scale prior to the pickling process.
A special labour-saving plant has been in-
stalled for this purpose and comprises three
large tanks containing a solution of acids,
clean water and a preparation of caustic soda
respactively. The tanks are served by a
mechanical conveyor, and during the course
of each dey supetficial obstructions to the
high-speed machine tool cutters are removed
from many tons of raw material This is
further prepared for subsequent operations by
various processes conducted in the Heat
Treatment Department, to which reference
15 made later.
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The ARG “Mawdor" d=wheel drive
mcdlium nrtillery greciae, B020 of which
were derigned and  built for aperation
in every theatre of war.
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O this and the following pages
are deiail and general views of
the famous A.E.C. “Matador”
4x4 medium artillery tractor,
which was referred to in official
circles ns “the best in the
opposing armies,'"
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Micknamed *Sneezy” this “Matador” 5 shown
operating over the soft sand of the Middle Eaar.

Unioading gian prcumatics for the
ACEC Y Maptzdoe,™ 4 = 4 tractor vehicle,




LABORATORY ROUTINE

Few people not conversant with motor
vehicle manufacturing routipe have any con-
ception as to the vital part played by the
works laboratory.

At Southall much care has been devoted to
the development of scientific research affect-
ing the quality of all materials incorporated
in the Company’s products. For ezxample,
gll raw materials from which the units buile
into A.E.C, vehicles and other wartime pro-
ducts were made, conformed strictly to the
specifications prepared by the designers, as
in peacetime, and it rests with the laboratory
ataff to rest samples from every batch of raw
material delivered by outside suppliers before
manufacturing is allowed to begin.

As soon as the chemicsl analyses of
selected samples have been completed, other
samples are handed over to the physical
laboratory where they are machined into test
picces for insertion in' the various laboratory
appliances. The information required con-
cerning raw rmaterial refers to the following
characteristics : (1) elastic limit and yicld
point ; ({2) maximum stress in tension
and torsion; {3) elongation per cent,;
(4) reduction in area per cent.; (5)
hardness ; (6) impact value; (7) capacity

for bending; {8) resistance to alternating
stresses and (9) fatigue range.

Most of the aforementioned characteristics
are determined by routine tests, but others—
notably those for fatigne range—may take
months 1o complete and are only conducted
when some new material is incorporated in
any manufactured article,

It is interesting to observe that all the
standard routine tests are conducted with
the aid of conventional laboratory equip-
ment, such as the go-ton Buckton tensile
tester, the Izod impact pendulum and hard-
ness testers of the Brinell, Rockwell and
Shore varieties. The fatigue values call for
the use of the Wihler apparatus, the action of
which is to rotate weighted test pieces at the
rate of 3,000 revelutions per minute, alter-
nately in opposite directions, until they
fracture from sheer molecular fatigue.

Whatever the method of fracturing test
pitces, in addition to microscopic examin-
ation of the breaks, sections of the roaterial
are also examined by photomicrography and
the prints, together with full reports upon
every test, are filed in the laboratory office for
future reference, vnless any particular sample
is in any way defective, in which case the
suppliers are notified immediately.

CLASSIFIED HEAT TREATMENT

Five general classes of heat treatment are
applied to the steels used in A E.C. manu-
facture, namely annesling and normalising,
hardening, tempering and case-hardening.
These are employed to effect certain changes
in the existing properties of the material
whereby predetermined characteristics are
produced to resist known stresses.

As the result of rolling, stamping and
hemmering while being formed together with
the heat empleyed, some of the steel billets
from which chassis components are made
may be subject to considerable internal stress-
ing, liable to disturb their cryeialline structure
to the detriment of durability of the preducts.
The necessary correction is affecved by anneal-
ing or normalising to restore the greatest
possible degree of grain refinement and rto
facilimte subsequent machining operations.
Surfaces which need great resistance to wear
are given the required characteristics by

various methods such as case-hardening,
induction-hardening, etc.

All this work is conducted in the Heat
Treatment Department through which in the
course of a normal day’s work, thousands of
components pass. The furnaces used for the
various kinds of treatment are regulated by
pyrometers, recording within limits of plus
or minus § degrees Cent. of any specified
temperature. These instruments are con-
nected to indicating scales on which the
temperatures may be read at a glance so that
the men in charge can tefl exactly what is
heppening inside each furnace.

Before leaving the Department, all com-
ponents extracted from the furmaces are
allowed 1o cool, and, after removal of scale and
roughness by sand or shot blasting, and
checking for correct heat-trearment by a
hardoess test, puss into their appropriste
section of the Works for processing.
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HOW WARTIME

Be it never so comnplicated, the process of
fashioning mw material inte finished com-
ts had its coun in the activities
of the Production Control Department which
has been responsible for the movement of
every picce of raw material through the
Works and the control of processing right up
to the actual completion of the products,
including wheeled wehicles, armoured cars,
engines and components to be assembled in
other factories,

Having performed these duties for many
years in the course of normal manufacture,
the tal organisation was readil
adaptable to wartime requirements, th-:::«ug[";
naturally the work of the staff became even
more onerpus under the then-prevailing
conditions.

In order to cope with this important work
under wartime conditions and with wartime
staff, as a prelimingry measure, the Depart-
ment drew up schedules showing all the part
numbers of every component required for the
completed product, number needed for
any given contract, details of material to be
used and material specification identification
numbers.

These schedules enabled the Department
to compile the necessary tequisitions for the
supply of raw apd bought-out finished
material needed for every contract and it
became the responsibility of the Production
Control Manager 1o see that deliveries from
outside supphers arrived in time. Many
were the vicissitudes encountered by the
staff during those difficult days of * short
supply,” and although the intricacies of the
¢lenical organisation would provide a topic of
absorbing interest, this must be passed by to
deal with other phases of the work,

In the meantime, specially trained and
selected planners and rate-fizers cartied out
their respective duties such as the preparation
of production layouts showing the exact
oumber and 5:::&1:11:1: of cvery operation
required on individual components, the
machines to be employed together with their
jigs and fixtures, and the time allotted to cach
Process,

All such estential information was sum-
marized on a Master Process Layout in con-
junction with a Machine Load Analysis, from
which action was taket to ensure the avail-
ability of needful machine shop facilites. If,
as ene ,mnrettg:nunccduri.ugthewar

i0d, existing t proved inadequate

the required cutput ufp&vemment oon-
tracts, additional machine tools were pur-
chased and inswalled forthwith to deal with
wartime loads on the plant in order to meet
the requirements of the Works who
wae responsible for seeing that suitable
eguipment was installed,

. and, indeed, it mig

PRODUCTION WAS PLANNED

To give an idea of the complicated pro-
cedure in this connection it tmay be men-
tioned that one of the charts prepared by the
Works Manager's Dlepartment represents the
entire factory layout showing the size and
position of every machine tool in the plant,
cut out in cardboard and attached to the chart
by pins. Somstimes the planning of war-
time contracts necessitated a complete re-
grouping of certain machine tool sections, in
which case the new arrangement was re-

lotted on the chart for the guidance of the
ant and Equipment Department personnel
who effected the change.

Another useful function of the Production
Control organisation is the issue of progress
records for the guidance of shop foremen and
the progress men, the latter being required to
exercise a dual control on manufacturing
routing, firstly by keeping the work continually
on the move and, secondly, by attending to
the essential synchronising of production zo
that components taking several weeks to com-
Flete shaﬁonut lag behind those produced in a
ew minutes which might well accumulate in
unwanted heaps.

These progress men were, of course, kept
fuiéy occupied during wartime production
and saw that, under the su 1zion of their
chief, every detail of the whole scheme was
interpreted correctdy by the rank and file.

One of the most uutstanding features of the
Production Control organisation as practised
at Southall was its Ecrf:r:ﬂy smooth working

t well be described as a
Preduction Assistance Department, the word
'"“conrrol ' being somewhar suggestive of
resistance of which no signs were to be
observed in the well ordered routine prevail-
ing throughout the Factory.

This fact so preatly impressed representa-
tves of the varipus Ministries who visited the
Works as to result in the imauguration of
lectuyres on Production Centrol, under the
cegis of the Ministry of Labour as described
in another chapter.




A vast number of A EC. d-wheel dreiven 2,500 gallon
refuelling tankers were delivered for service with the B.AF.
On this and the .I'-:}]l-;.m':ing pagrs, these capacious tankers
are shown engaged on eeluclling operations.

13 An AEC. 2,900 gallon
lanker taking up refuclling
position on the runway,



Preparing for the next sorte over
cacmy 1ecritory.
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A FACTORY WITHIN A

Such a description may well be applied to
the Tool Room at Southall, eguipped with a
comprehensive range of precision machine
tools for the manufacture of jigs and fixtures
designed to hold the various components in
position while undergeing their machining
processes.  Some of the Tool Room equip-
ment i3 designed to work to such incredibly
close tolerances that the slightest variations
in shop temperaturc would effect their ac-
curacy amd, In consequence, such machines
are mstalled in special enclosures kept at 2
uniform heat thermostatically controlled.

THE SECRET OF

When the first wartime contracts were
piaced with the Company the stipulated
delivery dates might well have produced
atarm among the executives, bur for the exist-
ence of a normal system of genuine * flow
production in the Works, The extra demands
upen increased productive capacity actually
involved little more than 2 general speeding-
up of the whoele erganisation and, to a man,
staff and employees alike responded to the
call,

By taking the famous °° Martador ¥ chassis
as an outstanding example, there 13 no great
dificulcy in discovering the real secret of
“How 7 production, seen at its best, The
* Matador ¥ chassis assembiy lne could be
likented to 2 main waterway, fed continuously
by small rivers represented by the output
from the component machining and unit
assembly lines, which in tarn carried with
them the smaller fiows of partly fabricated
components and unit sub-assemblies.

'The same principle applied throughout the
Factory and characterised the movement of
all work in progress, irrespective of its class
or descripton.  The only exception consisted
of research and experimental work, conducted
quite independently of production rules and
assessed by resnlts only,

All major commponents were machined {rom
the rough in their own special lines, the
erouping of the machines to achieve this end
having been planned by the Production Con-
trol Department to ensure a smooth and
uminterrupted fow of work from one end of
each line to the other. Here mention must be
rade of the drastic action adopted in the case

94 FI‘OW a3

FACTORY

The Tool Room personnel is responsible
for maintaining the sccuracy of all cutters
used on the production line machines, and
checking all gauges used by operatives and
inspeciors.

it is no exagperation to state that the high
degree of interchangeabality of A.E.C. paris
which served such good purpoese during the
War was attributable in no small degree to the
technical skill and craftsmansiip displayed by
the Tool Room staff.

PRODUCTION

of any machine that failed to keep pace with
its fellows. Dwown came the Plant and Main-
tenance men to uproot the offender and

“install a new one that would do the job

according to plan, When the A E.C. “ flow ™
production scheme was first inaugurated, the
management spared no trouble or expense to
acquire the most modern works equipment
Io ensure its success. In some instances,
however, machine tool manufacturers or
importers were unable to supply cxactly what
was required with respect to operating speed,
precision or capacity. Since no possible risk
of ‘ bottle-necks ® in production could be
tolerated, the Company’s engineers ser tw
work with designs of their own, these special
machine tools being constructed throughout
in the Tool Room.

Many examples of such machines are to be
seen in the Works. For instance, there is a
battery of AE.C. engine crankcase mmain
bearing borers, with electric button control
which are duplicated so that the operatives
can work on either side of the machine to
facilizate production,

Prominent in the crankshaft machining
line is another tool of A.E.C. design and
manufacture. A veritable giant in its class, it
stands 16 ft. high and weighs 16 tons. Its
function is to drill and ream the holes through
the main and crank-throw journals, and is
controlled by light rays from 12 volt lamps.
It is protected by British and foreign
patents. [ncidentally, it may be mentioned
that the production of a fmished AE.C
crankshaft from the rough forging involves no
fewer than 34 operaticns,

[ Continued on page 25
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THE SECRET OF *“*FLOW?”

Another noteworthy tool produced in the
Works is the twelve-spindle horizental borer,
capable of dealing with two sets of six-
cylinder blocks simultanecusly by leaving
oniy the smallest possible amounts for final
smoothing by a honing operation,

Large castings, such as cngine crankcases,
are faced on an enormous milling machine
with a table 24 ft. in length in order 10 accom-
modate one batch of castings for machining,
while 2 second batch can be fixed into posi-
tion. The normally slow movement of the
milling cutters up to their work has been
accelerated by the provision of a moving

PRODUCTION—continyed.

cutter head which travels quickly up to the
casting, slows down while the twool is in
action, then moves away at a rapid rate
directly the cut is completed. Compressed
air controls the electrically-driven head and
numerous other mechanical refinements pro-
vide for increased output of high quality.

Considerations of space and for the non-
technical reader must bring this brief reference
o AE.C. wartime machining processes to an
end. Before leaving the main shops, however,
there is something to be said on the all
important suobject of inspecdon which is
entitled to a section of its own in this chapter.

A.E.C. INSPECTION SYSTEM

Increased pressure on the Company’s pro-
duction capacity during the war period was
not allowed to interfere in the slightest degree
with the rigid inspection routine that normally
prevails, In fact, if the inspection could have
been more exacting than usual, wartime

manufacturing conditions would have made
it so.

AE.C. inspection begins in the Drawing
Office whence the working drawings, marked
with details of all working telerances and
gauges to be used for the guidance of opera-
tives and inspectors, are issued.

The gauges, identified by initials and
numbers agreeing with those on the working
drawings, are held ready for issue in the main
Tool Store, where by means of a special card

index system every gauge can be located at
moment’s notice,

With the object of eliminating unnecessary
internal transportation and aveiding conges-
tHon of factory gangways, A.E.C, inspection
iz conducted on decentralised lines. The
system starts at the Goods Inwards Depart-
ment, where all rough castings, forgings and
stamnpings are measured to see that adequate
mezal is allowed for subseguent rmachining

and that these items will also fit into the
machine tool jigs and fixtures,

Another very important phase of the work
is to check alf dimensions of the first com-
ponent produced from a newly “ set-up ™
machine tool. When this has been done and
the operative is provided with the necessary

gauges there is little chance of human etror
creeping in.

In addition o the main View Room, as a
further measure in the ensuring of accuracy,
there are inspectors’ tables at the ends of the
machine lines, where the work of each line

is checked before passing on to the next series
of operations,

The fact that specially designed jigs facilit-
ated war production in no way lessened the
duties of the inspectors who, having served
as practical machinists themselves, are familiar
with every circumstance Hkely to detract from
the highest possible standards of workmanship,

Thus through the whole production organi-
zation from the delivery of raw marerial until
the finished vehicles were ready for despatch
to the Forces, the Company's inspectors
worked with 2 degree of efficiency that left
little for their opposite numbers from the
various Ministries to criticise.
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A rear view of the AEC, flar pladform general service lor
mounied on the “Matador” chassis for service with the R.AF,

An AEC, "Mamdor™ floar ' locry
Conveying AN mir compressor  and
towing a 10 ton roller, equipment
used an Airfield Construction Service,



Interior view RLA.F. mobile exygen equipment,

An AE.C, 4-wheel drive R.AF. float
hauling & Lancaseer bomber into
tion ar the bombed Lewis Stors
site Oxford Streer, London, W,



CHASSIS ASSEMBLY

In the case of machined components,
wartime assembly of A E.C, chassis tollowed
the normal peacetime routine in respect of
* flow * production ; but, to the non-techni-
c&l observer, it 15 mere obvious in the erecting
shops by reason of the easily discernible
layout of the benches and convevor lines.

kn the engine assembiy section, for examyple,
the benches are arranged at right angles to
the engine assembly conveyor, feeding 1t with
components and sub-assemblies o synchron-
ise with the movement of the engines as they
proceed along the conveyor,

The main bearings of the engine crank-
cases are bored out in pesition by tungsten-
carbide tools mounted in high-speed boring
machines. The resulting accuracy of finish
dispenses with all need of final fitting by hand
which is conspicuous by its absence through-
out each suceeeding group of engine or other
unit assembly operations,

During the war, a curtailment of normal
road tests for the completed chassis called for
a correspondingly increased amount of atten-
tion to engine bench tests, to ensure that in
addition to satsfying high standards of
performance, the units should be thoroughly
well “run-in ™ and readv for immediate
strentous service with the Forces.

The pre-war equipment of the engine test
house, mcluding 13 electrical dynamometers,
was employed to good effect during the period
under review. These are capable of testng
engines up to 250 b.h.p. and ar speeds up to
4,000 r.p.m. For larger power units, such as
those employed for marine purposes, the
Mulberry and the like, great use was made of
the big Heenan & Froude water brake testing
installation which can deal with engines
developing up to 7oo brake horsepower.

All the testing dynamometers are equipped
with the necessary apparatus for recording
engine performance under every conceivable
condition, which information is preserved
on charts for future reference,

Engines were first * motored ¥ on the test
stands for 14 howurs before being siarted
under their own power. The loads were
then increased progressively, until fall load
and maximum speed was reached. The time
usually allotted to each engine test was a
further 64 hours, after which each unit was
partially dismantled for examination of the
principal working parts,

 An immense variety of work was handled
in the tinsmithy and included the fabrication

of drivers’ cabs, fuel tanks, bonnets, piping,
radiators and sheet-metal components of all
descriptions. Perhaps the most interesting
phase of tinsmithy work 18 the building of
radiators, conducted on the progressive as-
sembly system and concluding with tests to
ensure that oo leakages shall occur in service,

Then finally at the far end of the chassis
line, the famous *° Matador ¥ chassis and
other A E.C. war vehicles left the building to
undergo short but nevertheless exacting tests
on the trial track surrounding the works for a
quick check on general performance and free-
dom from minor defects which, thanks ro the
mfinite care exercised by the workers at every
stage of manufacture, were rarely found to
exist. 3o much for a very cursory review of
the outstanding characteristics of the Com-
pany’'s wartime production routine, which
brings us to a point where a little should be
said of the people who brought this gigantic
task to its successiul fulfilment.

To meet its commitments, the Company
needed to recruit a labour force from such
man-power a5 was not required for other
national duties and, as an illustration of the
labour sitnation prevailing at the time, it may
be stated that during the war 3,091 men,
933 women and 385 boys were engaged at
Southall. But against this recruitment with-
drawals for Service and other requirements
totalled 4,146. Of the balance remaining,
the predominant proportion was unskilled
isbour,

Under agreements with the trade unions
suitable personnel, made avallable from other
industries, was trained. Here it should be
nioted that the policy of the Company was, and
i3, o train unskilled workers directly on the
actual machines or assembly benches on which
they would be individually called to serve
later. The result was that many of such
trainees became highly qualified.

Pre-war emplovees of known ability were
selected for up-grading to undertake the
additionsl setting-up of production machines
E:-i well as for the most exacting of inspection

uties.

In spite of the acuteness of the problem
and the great scarcity of skilled labour,
AE.C. production at no iime fell below the
required yolume and it is with a sense of
pride that the Company c¢an claim that
throughout the entire war period, every
demand made upon its resources by the
various Ministries was fulfilled to the satis-
faction of all concerned.
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The Hail mine sweeping mnk in various
forms was developed by AEC. en=
gincers working in conjuncdon with
the invenos. Afterwards, the flail was
produced in guantites in other fac-
wacies. Picture shows a fAail tapk m.h_{ng
its way wowards the river Ome after
the capture af Caen.

32




SERVICE MUST GO ON

Never in the history of the Company has
its Service organjzation been called upon to
deal with so great a volume of work as during
the five-and-a-half years of the war. From
Septemnber 3rd, 1939, to April joth, 1945, no
fewer than 40,674 jobs were undertaken at
Southall, over 3,000 at the Bradferd Depot
and more than 2,300 at the Nottingham Depot.

The magnitude of this work will be appre-
cigted when it is explained thar a single order
might refer 10 a power unit or a complete
chassis overhaul ; or alternatively, might in
the case of other units such as gear boxes,
rear awles or various sub-units, cover, say,
si% gear boxes or some 300 connecting rods.
Actually, the figure of 40,674 involved the
complete overhaul of 4,250 power units.

No mean achievement in the best of timos,
it will be agreed, but in point of fact this
immpressive volume of work was completed
under the most difficult wartime conditions,
as the following notes will indicare.

On the night of Seprember 24th, 1940, the
Southall Service Department was struck by a
bomb which put a large part of the building
completely out of action for six months.
Happily, workers on the night shift had
taken cover in nearby shelters and not a
single man was injured. Damage to the
butlding, however, was extensive the explo-
sion having wrecked the reof, blown out
windows and doors, uprooted machine tools
and rendered many vehicles unrepairable.

Az the time over 700 separate jobs were in
hand, but luckily all corresponidence and
documents rejating thereto escaped destruc-
tion so that every order could be completed,
apart from the vehicles that had 1o be written
off as having disappeared “ without trace.”

A grest amount of additionzl work was
caused by some of the curious effects of hlast,
For example, examination of several gear
boxes, undamaged externally, revealed that
many of the gear teeth had disappeared. In
another instance, a rear axie was opened up
in search of glass when it was found that four
of the bevel pinions were split in haif, As
the result of these and similar strapge
happenings, every unit and sub-unit became
suspect and had to be examined or stripped
before it could be released for service.

In addition o dealing with unpredictable
defects, the service work went on under
supremely difficult conditions ; vehicles were
overhauled i odd corners of the main factory

while units were dismantled and recondi-
tioned wherever cover could be found.

. Fer many weeks the service mechanics
worked at their machines and benches ex-
posed to every wind that blew, with only a
tarpaulin overhead to protect them from the
rain.  During the severe winter of 1940,
nothing better than temporarily instailed
braziers could be used for internal heating
and el work had to finish immediately at the
hour of blackout.

Added o this were repeated air-raid warn-
ings, sometimes as many as eight in
twenty-four hours, vet notwithstanding all
these hard conditions, the service went on
and as the result of steadfast efforts, willing-
ness and co-operation of the depot personnel
—men and wormen alike—A.E.C. traditions
of service were maintaimed at the highest
possible level,

On the admintstrative side, labour difk-
culties were a source of constant anxiety, and
although unceasing applications were made
for additional operatives, these were largely
unsuccessful, the number of hourly-paid
service station employees remaining for five-
and-a-half years at the pre-war level. Actually,
there was an appreciable loss of skill and
¢xperience because the male emplovess in-
cluded a large proportion of dilutees and, of
necessity, & high percentage of women and
youths had to be brought in 1o replace those
who either volunteered for the Services or
who were called up ; the latter amounted
36 per cent. of the total staff. The wartime
staff was made up of 63.5 per cent. men;
womnen 22.5 per cent. and youths 14 per cent.

Applicatens by the Army and Reval Air
Force for A.E.C. key men to give instruction
to their repair personnel made considerable
inroads upon the Service Departiment staff,
first at Southali and later at the branch depots
by, in the former case, taking away those who
were not needed for the training of unskilled
women and ditutee labour directed to the
Southail Service Department.

This instruction for the Services was both
theoretical and practical; the first being
based upon the use of large wall charts and
graphs, the second comprising the dismantling
and rebuilding of A.E.C. units. The majority
of the men so trained had kttle or no previous
knowledge of the working or maintenance of
oll engines and yet, as subseguent war service
revealed, the time they spent at Southall stoad
thenr and their country in good stead.

| Continned on page 37



Cn the night of 24th Sepre mber, 1840, an enemy ba mbing
aitack was made an the AELC, factory and the Service
Station was badly hit. On this and the following pages are
reproductions af moial

enemy maps, pllots’ instructjon
log sheet mnd a cepy of the aerlal view of the fuctory

from the Company's pre-war literature,
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Copies of maps with Geeman
inscripuions, showing that portion
aof the County n? Middlesex
where the A.E.C, factory is
ciruated. A curious face to recard
i that the originals from which
these reproductions were made
were handed o a member of the
Company's own electrical depr.
stafl serving with the British

army advancing through Belgium
after  the "nlg" daj.?h Iur:ﬁ:'ng,
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& ProTocmariis AwD Maps of TARGET AND TARGET AREA:

tay Asmched : (%) Also svailable covering
(g} Secdon of map. Target Area Z. K. 1. b
(k)  Photograph.

(e) - Loction: plan.
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SERVICE MUST GO ON—continusd

- Throughout the whole of the war period it
was imperative in the national interest to con-
serve material, and in order to keep the
A.E.C. vehicles on the road freguent resort
had to be made to welding, the building-
up of worn components by various means,
and to general Improvisation. These im-
provisations were often uneconomical but
justifiable, nevertheless, as the only possible
way of keeping the wheels turning.

Special emphasis must be accorded to the
work of the Spares Section——an integral part
of Service—carried on, as so often happens,
unchtrusively bur with unfailing efficiency
under numerous handicaps. Neot the least of
these was the recurring problem of procuring
adeguate packing material such as second-
hand timber for the construction of essential
packing cases, and paper shavings to replace
the wood wool of pre-war days.

Transport, the conveyance of urgent spares
to the Lendon railway termin: through blitz
and blackout, the frequent .inability of the
railway companies to accepr the traffic offered
to them and the steady curtailment of road
debiveries to the provinces, all increased the
difficulties encountered by the A E,C. Service
and Spares organization.

Staff problems, too, were frequently acute.
‘There wss, for instance, the rransference of
key personnel to the Pre-packing department
opened in February 1944. This depart-
ment was charged with the important duty of
packing spares, already treated with grease or
warer-proofing solutions, into cartons and
containers, which were then sealed and water-
proofed and finally the parts were perman-
ently packed in their wooden or stout card-
board cases., A system of packing which
enebled wvital “ Spares ™ to be quickly un-
loaded on 1o surf~ridden beaches withowt
any deleterious effect from sea water.

Furthermore, there was the absence and
inn some cases, unfortunarely, the loss of men
and woment who were victitns of flying bomb
and rocket attacks,

Then came thE extra burden of work
imposed by the * certificaie of need,” yet
somehow the troubles were overcome and
spares continued o reach their destinations
so that both Service and . civilian transporr
were maintained th:nughuut these times of
J.I'.ltEIlE'E'. {hﬁiculty SRS :

Much gm:u:l wnrk W‘:’lﬁ‘ 315::1 dunﬂ b},f I:hE-.

Serw;:f: SECHORY: r.:rf thﬂ br&nch “depotsiat

Bradferd and Nottingham, both opened dur-
ing the war years. At the former, which
began to function in May 1941, with a few
key men transferred from Southall, the staff
was, with the exception of the men mentioned,
recruited locally.  Early classified as an Army
Auxiisry Workshop, this depot undertook the
complete overhanl of AE.C. “ Matader
tractors—some returned for this purpose
from as far afield as Iceland—and of AE.C.
fuel tankers supplied to the Roval Air Foree,
Coupled with this was the continuous work
of overhauling and repsiring civilian type
AEC. vehicles in the fleets of Midland
pperators, among them a number of “Regent™
double-deckers owned by the Sheffield Cor-
poration which were seversly damaged during
the air raids on that city.

During the war peried many petrol-
engined vehicles were converted to rum on
fuel oil, in which case AE.C. oil engines
were fitted to replace the original power
Units.

As an example of the close co-operation
between the Company snd H.M. Forces, it
may be mentioned that members of the depot
staff were sent frequently to nesrby Royal Al
Force operational stations to service AE.C,
tankers on the spot, whilst others were at
different timnes engaged in giving tuition to
Royal Air Force personnel m the correct
tnaintenance of the A E,C. oil engine.

The demands of the Services were, of
course, abways most argent and in order to
meet them satisfactorily, while keeping faith
at the same time with civilian operators, con-
siderable re-crganisation of the depot repair
facilities had to be effected.

These many tasks were only accomplished
with the limited staff available by contimually
working overtime,

At Mottingham also, a large number of
A.E.C. * Matador ™ tractors were overhauled
and rebuilt. Sitnated in an ares surrounded
by airflelds, this depot was lkewise kept
actively engaged im servicing a grest many
Royal Air Force fuel tankers which, as the
bombing offensive against Germany and the
occupied countries attained greater strength

and persistency, were often working round

the clock. While many of these A.E.C.

tankers were rebuilt, service work was being
ii-carfied ‘Gt on machines from all parts of the
l;'.'l'ilﬂtrj" nperatmg unds:r rhf: Mjmstr}r crf War
Lransport; i L




The bombed Sr.-:lt'l.-ien Station,
Although the building was re=-
dueced o & mere shc]lFm:n and
women worked in it withour
adequare protection or waemth
for many months so thar AE.C.
Service should be maincained.

Showing the stecl roller doors
billowing out lrom the force of

the explosion.

Some of the twisted and ! =
tangled roof garders as !
they appeared alter the
bombing.



STAGES IN THE
PRE-PACKING OF
AE.C PISTONS




Packing small studs which
after  being  dipped  in
prescEvative were inserced
3% aF 4 fime in caftons
and afeerwards packed in
wodden cases.

The piston. double-wrapped, 1% mpsested imgo A _i:'x"-.'i.'-l
meizl=cnded, grease-board cactom and sendered airtighe.




SERVICE MUST GO ON-—continued.

As at Bradford, great effert was needed to
meet Scrvice demands and those of civilian
operators, the latter sencing to the depot a
considerable volume of public service vehicles
employed on special works transport for
Government shadow factories in the district,
Eighty now AE.C. 7.7 litre direct-injection
oil engimes weye fAteed inte ™ Repal  single-
deckers and to a number of goods chassis,
while immense guantities of spare parts were
supplied.

At the Glasgow AE.C. spares depot, the
stafl during the first six moenths of the war
supcrvised the installation of AE.C. engines
i Matilda 7 tanks at the North British
Locornotive Works, and prior to “ D-Day,”
the instaliation of the AE.C oil-engined
generating sets i the Whale plerheads for
the Mulberry Harbour.

Lectures to Army and Royal Air Force per-
sonnel on the operatien and maintenance of
AEC. power units snd the * Matador”
tractar were frequently given by the staff
throughout the war years. Apart froin this,
no efforts were spared o cnsure that all
possible service was rendered to civilian
operators.

These, then, are some wartime accomplish-
ments of the A.E.C. Service Departments at
Southall and in the provinces., From facts
now disclosed the record is revealed as one of
high merit and specially worthy of recogmition
in thas it contributed materially to the war
effort on the Home Front, and that despite

reat difficulties and recurrent setbacks at

puthal, it largely upheld the high standards
at which the Company has always aimed in
this important sphere.

AE.C. WAR HISTORY

Saon after the veil of secrecy was lifred,
it became known that some considerzble time
before the outhreak of the last world war when
the European situztipn became ominously
tense, the Government selected the AE.C.
Factory at Southall as one of the engineering
establishments whose  services would be
needed in the event of z national emergency.

Thus within a few hours of the memorable
announcernent made by the late Ki. Hon.
Neville Chamberlain on  September 3rd,
1939, the A.E.C. Factory and other premises
of the Company were declared ™ Protected
Places ” and became subject o the Official
secrets Acts.

A contrast this, with the summer of 1914
when young men, just back from their
surmmmer holidavs, gailv took the King's
Shilling and joined the Army under the firm
conviction that after 8 Government-sponsored
wour of France and Germany they would
return  home wvictorious by the following
Christrmas,

No such Husions existed in the minds of
the staff and emplovees at Southall just seven
years ago. This would be a grim affair,
inevitable total warfare with all its frightful
possibilities ; when, a few days later, there
were emnpty places ar the benches and along
the machine lines, cvervone knew that the
men who had gone would be difficalt to
replace,

At 9.15 a.m. on one of those critical days,
the principal executives were surnmoned to
the Chairman’s office to receive orders for the
immediate suspension of civilian vehicle pro-
duction with but a few exceptions. * Untl
further orders,” he said, * we shall concen-
trate on the manufacmare of vehicles and such
other equipment as may be needed for the

Forces. Chr first wartire commitment is the
producticn of * Matador 7 F.W.D. medium
artillery tractor vehicles. You will take any
necessary action to ensurc their delivery by
the specified date,” adding in his own
cocpuraging way, - and I know you cap do
it."

From that moment the clouds of war and
uncertainty thet obscured the outlook at
Southall were lightened by a spirit of firm
resolve that carried many an  individuat
worker and the Company as a whole through
the difficulr times which followed.

First and foremost came the problem of
flking those vacant places in the shops, for
whereas prior to the war, the Company had
been able to select their skilled workers, the
outbreak of hostilitles produced an entirely
unprecedented sitnation.

Demands made by all branches of the
Services on available man-power, together
with the control exercised by the Ministry
of Labour and MNational Service created a very
difficult problem for the Company. Parti-
culars 25 to the measures adopted, stated in
ancther chapter, will show how the situation
was soon brought under control and full scale
producton on wartime contracts was Dot
long delayed.

Many anwious hours were spent by the
management in endeavouring to solve the
personnel problem, which was by no means
confined to recruiting and training new
workers for the Factory, since from the
very beginming of the War, the services of
ﬁ.g.l':. designers and technicians from many
dtpartments were in demand by various
Ministries, several key-men being loaned to
the Government to assist in the development
of secret projects. At this time, members of

| Continved on page 45
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- the sales stafl and the Company’s repre-
sentatives in different parts of the country
were called in from their territories to fill
positions in the factory organization vacared
by those who had been called away to other
duties. Another marked effect of the general
staff shortage was that, from the first few
days of the war unti its conclusion, every
departmental head found himself in the
position of having to perform the work of two
Gr mMore Persons,

These, too, were the days of “ short
supply,” when normally heavy deliveries of
raw material into the Factory dwindled down
to the barest amounts that would supply the
machine tools working at full pressure to
feed the * Matsdor  unit assembly sections
and chassis erecting lines with essential com-
ponents and sub-assernblies,

To describe the general situation affecting
production as critical would be expressing it
mildly and while giving full credit to the
Ministry of Supply, asided by hundreds of
men belonging te the motor industry, pro-
guction had to be protected against every
possible risk of stoppage by persistent
andd energetic efforts of A.E.C. officials,
In the nation-wide scrambie for supplies
and raw material, members of the AE.C.
producticn contro]l staff brought their
long experience of dealing with ** short
supplies™ to bear upon these difficuit problems
but even so they often found themselves
dealing with a few bundredweights of raw
material at a time, instead of consignments of
several hundred tons as whea deliveries
were normal under peace time gonditions.

While for their part, the suppliers did
everything possible to maintsin the quality
of such material as conid bhe delivered in
relatively small quantities, there was the
ever-present risk of quality deterioration due
to all kinds of wartime difficulties. The
inevitable resuft was to throw more responsi-
bility than ever upon the laboratory and
inspecting staff at Southall, lest perchance
some inferior material should pass into the
Factory with the potential risk of serious
faults ocoarring when the vehicles were on
vital war service.

At this initial stage of manufacture, as
throughout the entize producticn routine,
the company personnei—managers and
workers alike—all knew that nothing fess than
traditional A.E.C. quality and workmanship
would be good enough for the vehicles and
other wartitne products so soon to play their

great part in what was, at first, 2 life and
death strupple for the future of the country.

This fact was brought home to all concerned
in no uncertain manner, first when all the
premiscs were blacked-out and when surface
shelters were constructed at vital points and
other measures taken as a reminder of ths
importance of the Factory as a priority target
for enemy bombing.

Nor were all these but idle precautions for
it was not long before the premises
attracted the attention of the Luftwaffe whose
bombers paid several visits to Southall and
some of the Company’s depots.

The German High Command was doubt-
less quite aware of the extent te which
A.E.C. production contributed to the frus-
tration of Hitler’s wild ambitions.

Evidence of this may be drawn from the
fact that when the War ended, enamy docu-
ments came into the Company’s possession in
the form of maps, issued from enermy oper-
ational headeuarters, showing the exact loc-
ation of the Facrory, the anti-sircraft gun
positions snd the airfields from which fighter
planes might be expected to start, together
with full bombing instructions and inform-
ation dealing with the importance of per-
manently destroying the entire Factory plant.

Notwithstanding the danger of air attack,
anemy achvity st oo Hme caused any exces-
sive loss of working hours, afrer the inaugura-
tion: of the spotting system. The Facrory came
under the London Defence Area and was
subiect to all alarms affecting that district,

FThanks, however, 1o the full co-operation
of the workers and & comprehensive warning
systern, only the bare minimum of time was
lost by reason of “ Alerrs.”  The * take
gover 7’ warning, in agreement with the
workers, was never sounded until such warn-
ing was imperative for the common safety.

MNeither the sir-raids nor stringent black-
out regulations, with the added discomfort
and difficulty of transport to and from the
Factory, had any serious affect upon the out-
put and intensive production was maintained
continuously throughout the war,

Chosen by the authorites for its efficient
orgapisation and competent persomnel the
A.RP. Control Post at the Southall works
operated as the main source for warp
ing a number of other industrial estab-
lishments within the immediate area and it

[ Continued on page 49






AEC"s chief roof-spoter on

duey. The safery of many work-

E:nph: depended upon him and
i5 colleagues,

Awvarded the M.B.E. in the Birthday
Honours List of 1944, &r. B, H. Jones
MBC, works manager, was decorated
by H.M, The King at an Investiture
keld ar Buckingham Palace in Movem=
ber, 1943,

Sab

Pilar Officer PP. Durnford, who
in pre-war days worked in the
AE.C. View Foom, was nwarded
the BnF M, in Movember, 1942,




Twoe MAE.C. B-cylindsr oil engines
which provided current for lighting
ARP. rrenches.  Five ENFiNes TAEN
continuaily during blackout,




may be noted with satisfaction that at a full
meeting with members of the firms concerned,
a vote of thanks was passed to the Company’s
Control Room personnel for their efficient
spotting work and the prompt transtnission
of watnings.

By extremely good fortune, German bom-
bers failed to carry out the carefully prepared
attempts to destroy the AE.C. Factory and,
in fzct, the actual damage brought zbout by
enemy action was small—apart from that
inflicted upon the Service Department-—and
no majar disturbance was suffered by the main
works.

Bombs, fiying bombs and rockets caused
many broken windows and damaged roofs.
The incendiary bombs dropped cn and
around the premises were speedily rendered
harmless by the Works Fire Brigade and the
AR.P. personnel. One il bomb, however,
fell near the cormer of one of the Factory
buildings, but all danger was averted by the
courage and speedy action of two members o1
the A E.C. Home Guard, for which they were
each awarded the British Empire Medal
(Military Division}.

At the reguest of the Ministry of Supply,
the Company took conirel of a Shadow
Factory at Park Royal, Londem. The
premises were allocated to the production of
components for gaun tractors, armoured fight-
ing vehicles and all types of motor vehicles for
the Services. Before this work could be
started, it was necessary to install an entirely
new production plant and 2 new set of oper-
atives, Accordingly, a nucleus of skilled
craftsmen was transferred from Southall to
Park Royal and they were responsible for
training all the unskilled workers who were
drawn from diverse trades and occupations
including publicans, race-horse trainers, hair-
dressers and actors, to rmention but 3 few.

This factory, which clesed down in Decem-
ber 1945, was badly shaken by the explosion
of a flying bomb which landed in the vicinity
towards the end of the war,

The winter of 1935 wili long be remem-
hered for its severity and the consequent bad
effects upon wartime production. Workers
found transport conditions extremely difficuit
and the supply of materials was indeed critical;
but Government demands for wheeled
vehicles became more insistent as the tempo
of the campaign increased,

Fortunately, as far as the A.E.C. was con-
cerned, production of the famous * Matador

four-wheel driven gun tracter had commen-
ged  before the outbresk of war, and,
accordingly a steady cutput could be main-
tained despite all prevailing difficulties and
handicaps.

It was this outstanding vehicle that earned
such high praise from the Commander-in-
Chief of the Middle East Forces and a
message received by the Company from
G H.Q. Cairo reads : ¥ The British Army is
the most satisfied customer the AE.C. ever
had. The “ Matador ” is regarded as the best
tractor in the medivm class in either of the
opposing armies.” This expression has been
backed up freely by those in the ranks who
have learned by hard experience in the North
African desert, on the hill roads of India and
the sheli~shattered highways of Western
Europe, something of its robust and reliable
quaiities.

Then came Dunkirk with s terrific losses
of equipment, including vehicles of every
type, all of which had to be replaced before
any hope of recovery could be contemplated.
Furthermore, the general war situation had
changed and, as happened later with so0 many
different phases of the conflict, vehicles for
new and diverse duties had to be designed
and manufactured at the shortest notice.

In its criginal form, as built in 1938, the
“ Matador ¥ gun tractor had a gross weight
of 1o} tons and = load capacity of 3% tons.
Next came the ** Matador ™ load carrier of
which large numbers served throughout the
campaign. Later there was a sudden de-
mand for the same iype of wvehicle but
equipped with a power-driven winch, cable
druom and fairleads fore and aft, the wheels
being fitted with 13.50 in. tyres.

A % Matador 7 of special design was next
produced and, known as the Armoured Com-
mand vekicie 4 X 4, was equipped with spac-
ios bodywork fully armoured, znd ofiice
furniture to serve as battle headquarters for
cormanders of military formations at the
Front. The “ Matador ¥ was selected for
such duties by reasonr of s rehiabolity and
ability to travel over the roughest country.

Another important duty carried out by this
most versatile of military vehicles was mine-
laying in battle areas, for which purpose special
moving belt equipment was added, while
others were fitted out with the whele impedi-
menta needed for demolition work,

In addition to its appreciation by the Army
suthorities, the * Martador ¥ attracted the

f Contintued on page 53



With slightly different hull—the
AB.C. aured Car Mark I,




A.E.C. Armoured Car Mark 11,
equipped with s f-pounder gun
undergaing tiltng test,

A comvoy of ALEC. Armoured
Cars (Mark 1 ) photographed [
before delirery in August, 1543, |8
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AE.C "Mamdes"' 4-wheel drive chassia
with Gepounder gun and armourcd
rotectian for crew and ammunidon.
ammoiss In the Morth African campaign
and known as the "Yellow Devila™



AL EC, Armourcd Car copvoy
jusi prios to leaving the Southall
[actory.

After warer-proafing, the AELC
Armoured Car is here shown
cotering the woier oo a prc-
imvasion cesi.




attention of the Royal Air Force and the Air
Ministry selected this type as being suitable
for hauling trailers on aerodromes as well as
for general maintemance work on airfields;
for this purpese large numbers were supplied
in the form of fat platform lorries, Inmitially,
the R.AF. insisted upon petrol-engined types
only, presumably with the idea of having to
stare one kind of fuel. Eventmally, however,
the outstanding advantages of oil-engined
vehicles were recognised afier which the
standard * Matador ** was employed.

There was another notable exception when
petrol-engined *“ Matadors ¥ were specified,
namely, those destined for shipment to Nor-
way. In this instance, delivery was a matter
of such great urgency that s number of the
chassis ready for shipment to other war
theatres had to be converted from oil to petrol
driven power wumits.

Always adaptable 1o fulfil 2 seemingly
inexhaustible variety of military needs the
AEC. “ Matador ¥ occupied the fore-
ground in the war picture ar the time of Bl
Alamein when it was produced with a flat
platform and armour plated cab, A 6-pounder
gun was mounted on a swivelling base and
protected by an armoured shield, Some 150
such units were sent out to the Middle East
where, painted with suitable camouflage in
which yellow predominated, they were known
amnong the troops as the * Yellow Devils,”

Reporting on his experiences during the
Middle East campaign, a major in the Indian
Corps of Electrical and Mechanica) Engineers
remarked as follows : “ I came across A.E.C.g
hauling artiflery and deing recovery work
everywhere I went.  Ar cne period, the
Armoured Brigade Workshop of an Indian
Phvision in which I served had the job of
helping to clear up the battlefield after El
Alamein and the * Matadoers ' were in constant
use hauling derelict tanks back to the grave-
vard. That AE.C.’s earned a great name for
sturdy reliability and high performance is
beyond doubt and I always had a feeling of
pride whenever I came across the familiar
red and blue triangle, even if it was usunally
smothered with camouflage paint,”

The *° Matador,” in fact, established 3z
great reputation for ubiguity in every branch
of the Services, either in jts original form or
when maodified to meet specific requirements.
Thus when the Royal Air Force needed
vehicles suilable for carrying 2,500 gatlon fizel
tanks, the Company produced the type

known as the 6 x 6 rigid six-wheeler with all
axles driving. The model was 2 cross berween
the ** Marador > and the “ Marshal,” the for-
ward portion of the first-named being com-
bined with the “ Marshal ” dual drive rear
bogie. The same form of chassis was alsp
used as an Armoured Command Vehicle 6x 8,
and having greater dimensions than the
original “ Matador ™ version, could cary
more comprehensive equipment, including
radio transmnitting and receiving apparatus of
2 more powerful type than that employed
previgusly,

The value of the AE.C. 6 x 6 tanker can be
obtzined from the following facts cohicerning
its work on a typical bomber station in
£ngland. During periods of intense opera-
tional activity as many as 57 Lancaster
bombers had to be refuelled every twenty-
four hours by the use of six of these machines.
Ag the tanks of the Lancaster bomber hold
2,254 gallons at a time, the magnitude of the
task becomes at once apparent. The vehicle
establishment on & typical home bomber
station  also included cne similar type of
chassis equipped with a 10-ton Coles crane
for aireraft recovery and other duties. Im
emergency, the A.E.C. tankers often had o
act a8 recovery vehicles, and on occasions,
proved indispensable for hauling atreraft out
of difficult situations on the airfields. This
they did with the aid of the power winch and
cable forming part of the standard equipment

- which provides a maximum pull of 7 tons,

With low auxiliary gear in action, the 6 x &
could pull almost anything out of almost any-
where.

As far as the normal duties of the A.E.C.-
Coles crane vehicles were concerned, there is
nothing particularly exciting to relate, but
“off the record ™ some of these machines
performed many quite astounding feats, Two
examples may be given to support the state-
ment, one bemg an occasion when a Stirling
bomber, weighing 26 tons, made a bad
landing on one wing before the landing wheels
cowld be lowered. The situation would have
been very awkward but for the presence of
an A.E.C.-Coles crane on the station and a
few minutes after its arrival on the scene this
vehicle with its long jib was able to Lt the
Stirling high enough to bring it level and lower
the landing wheels.

On the sccond occasion a vehicle of this
type was cafled upon 1o save an aircraft from
a situation in which irreparable damage
seemed inevitable for another Stirling hap-

[ Continued on page 57



Powered by AEC. oil engines, 3 Valentine Tank
takes part in the 1941 Lord Mayor's Show.

Three-quarter rear view. of the A.EC. 6.6 litre
G-cylinder right and left-hand engines coupled
12 one cutput shaft and insealled in the early ype
of “"Magilda™ infantry tanks,
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Thn:‘t-jgrt:r frone view of the A E.C. 6.6 litre
b—cylinder right and left-hand engines coupled
L et miﬁm shafr and installed in the cacly evpe
off “Marilda" ;inf.lnt.r_l,r tarsks.




A Vaolentine Tank wvisits the A.E.C. Scuthall factery 1o enable
elall amd works aperatives 1o see the complete machine 1o which
their wark has contributed.

Both male and female workeors display the keenest intersst in
the Valentine and its POWET URILE,




pened to iand on & very muddy part of
the airfield with s tail wheel doors well
covered, its position being such that no
normal jacking gear could have been used to
any good effect. Accordingly, the A E.C.-
Coles crane was called into action and
althongh its jib could only be cperated at
half elevation, thus depriving the crane of
one-half of its lifiing power, the big bomber
was guickly extricated without being any the
worse for the unhappy landing.

In zddition to recovery operations of the
kind mentioned, this type of mebile crane
performed countless tasks inchuding the move-
ment of aircraft engines from place to place
in the course of servicing or ovethaul. Such
examples as those mentioned previously in
connection with home airfields could doubt-

AE.C’s MANY

A very interestung story attaches to the
origin and development of the AE.C.
Armoured Car, details of which are known {0
very few members of the Company’s personnel.
Whett serving on the Tank Design Committes
of the Ministry of Supply, the chief engineer
heard news from the Middle East to the effect
that our tanks at that time were infetior to
those of the enemy with respect to fire-power,
speed and mobility, thus leaving our forma-
tions at a distinct disadvantage m every tank
emgagement. Turming this problem over in
his mind, he came o the conclusion that a fast,
heavily armed and armoured wheeled vehicle
should be able 1o beat the German tanks at
their own gare, but his colleagues on the
Committee did not endorse such views. On
returning to Southall, he conferred with the
Chairman and it was agreed that an experi-
mental “ mock-up ” should be constructed
in the Works as a private venture. This
might well have passed into obscurity as 2
private venture but for a strange series of
happenings which, in cold print look almaost
fantastic,

The Armoured Car “° mock-up ” having
been completed without ezciting much out-
side interest did not prevent whispers as to
its existence becoming heard and, in due
course, the information percolated into the
War Office, where, since the tank scheol of
thought was still in the ascendent, nothing
much happened.

Then, some littde time later, news con-
cerning & forthcoming display of military

less be surpassed by exploits in R.AKE.
stations at the battle front, where machines of
the 1ype were generally reported as belng
highly satisfactory, without details of their
achieversents being described.

Largely as the result of the AEC. 6 x 6
performance and reliability on various Fronts,
the War Office called upon the Company to
produce designs for a heavy 6 x & tractor
which, while capable of towing guns, heavy
trailers and the like, had to be of greaty
reduced height, thus presenting the least
possible target for enemy puns or detection by
(Germuan reconnatssance aircraft.  This order
was given to the Company when the War had
taken a distinct turn in our faveur with the
resuit that prototypes only were delivered and
no actual full scale production was started,

DEVELOPMENTS

vehicles in London came to Southall and this
seemed to be an occasion when ““ Operation :
Gate-crashing ** might be put into effect.
Accordingly on the morning of the demon-
stration at the Horse Guards Parade ground,
the A.E.C. Armoured Car, painted in brightly
conspicuous colours and with a gun barrel
protruding from its turret, brazenly blufied
the seniries and gained admittance without
an invitation to the closely guarded parade
ground.

Official vehicles of sombre hue, surrounded
by Army officers of high rank and Govern-
ment officials, were parked on the Whitchall
side of the Square, but the attention of those
present was soon diverted to the gay stranger
within the barricade.

Surprised glances quickly changed to close
interest which left all the official wehicles to
rernain  unattended whilst the ARG
Armoured Car stole the picture completely.
A few minutes later there appeared on
the scepe the former Prime Minister, the
Ri. Hon. Winston Churchill, who called for
the senior officer present to explain what it
was all about, To cut @ long story short, the
Sputhall bluff won the day and shortly after-
wards through the good services of Sir
Willizm Rootes, K.B.E., orders were issued by
Lord Beaverbrook for delivery of a number of
machines 1o be built on the designs of the
original ** mock-up.”  That is how an
audacious move by some person Or persons at
Southal! paved the way for the production

[ Continped ont page 61
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of the larpest and most heavily armed vehicle
of its class that ever went into battle,

Technical details of the Armoured Car
chassis design are given in another chapter
but here it may be mentioned that the original
Mark T model was powered by the same 7.7
litre oil-engine as used in the Company’s
range of civilian goods and passenger vehicles.
It carried a 2-pounder gun and a Besa 7.92
msn. machine gun, whercas the Mark IT and
Mark III types were armed with a 6-pounder
or a 75 mm. gun in place of the 2-pounder,
extra power for the two later Marks being
provided by the 9.6 indirect-injection oil
engine a8 used in the Valentine tanks.

As may well be supposed, the operation of
vehicles of this descripion under active
service conditions in the desert was not
always plain sailing and &t one time a certain
amount of engine bearing trouble was re-
ported from the Middle East. Following a
request from the Ministry of Supply, the
Company sent their Experimental Enginecr
to investigate these reports on the spot and
during the course of a three months’ tour in
1943 he obtained technical information of the
greatest possible value,

On arriving at the Middle East head-
quarters, the A_E.C. representative asked to
examine all technical records likely to throw
any light upon the alleged failures, a request
that was readily granted. After a few hours
speat with the officers concerned in sorting
out and analysing the documents, the inform-
ation obtained appeared to indicate that the
alleged bearing failures were not atiributable
to A.E.C. design, materials or workmanship
for the simple reasom that, whereas four
separate workshops in the Delta were ovet-
hauling the engines concerned, all report
failures emanated from one particular work-
shop.

A visit was therefore arranged to the shop
in question and then it was revealed that the
workmanship left much to be desired. The
whole trouble was cured with the transfer of
an officer from the Advanced Base Workshop
at Alevandria where these engines had been
overhauled without the alieged defects having
appeared at all,

1t should be remarked at this juncture that
lecal labour, as high as 96 per cent. of the
entire perscnnel, was employed in all the
Middie Fast Workshops which meant that
supervision of a very high class was essential
in order to maintain anything like the required

standard of wotkmanship to ensure battle-
worthy vehicles.

A visit was negt paid to the Middle East
Mechanization Experimental Department
where the A.E.C. ¢engineer spent a day on the
test track which was represcntative of the
worst ¢desert conditions. Here, it became
obvious that the people who carried the most
vital responsibility were the air-cleaner manu-
facturers. Unless these accessories were
efficient to the last degree, the mortality rate
in engines due to sand-produced internal

abrasion was appallingly high.

In this establishment one of the orginal
Mark I Armoured Cars was shown on which
that standard 2-pounder gun had been re-
placed by & 6-pounder. A quaatity of the
larger weapon with turrets and auxiliary
equipment had been ordered for the con-
version of other armoured cars of the Mark I
type 10 increase their effectiveness in battle.
In the same department, two production
models of the Mark | armoured car had been
fitted with spiked rollers te be pushed ahead
of the vehicle to locate minefields for sub-
sequent sweeping by ““ Scorpions.”

At Alexandria many A.E.C. vehicles were
in process of routine overhaul and in this
instance the visiting engineer was very favour-
ably impressed by the class of work being
turned out. The R.E.M.E. personnel had

the highest praise for AE.C. vehicles and

apart from a few cracked valve seats, caused
by the exigencies of wartime operation or,
maybe, the carelessness of drivers in re-
plenishing the cooling water while the
hot engines were partly dry, there were no
defects whatever to report.

Visits to the workshops at Tel-el-Kebir
and Geniffa, near Suez, revealed highly
efficient organization, these establishments
being comparable with the finest factories at
home with nothing makeshift about them, In
Sarafand and Haifa, A.E.C. é-pounder gun
carriers, known as ** Deacons ” were séen on
their way to Turkey and good reports were
forthcoming about these *' stop=gap ”* vehicles.

On returning to Cairo, a second visit was
paid to the workshop from which the reports
concerning faulty bearings had originated and
it was found that great improvements had
taken place with regard to workmanship and
supervision and that a steady flow of over-
hauled engines was being maintained without
trouble of any kind.,

[ Continued on page 65
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Proceeding by aeroplane to Tripoli, visits
were next paid to the Advanced Base Work-
shops where it was noticed that much of the
machine tool equipment in use had been left
behind by the Germans. At this place, the
first battle casualdes of the Mark T Armoured
Car were inspectad. Six of these vehicles had
lost their front axles while crossing mine-
fields, others had broken dumb irons while
rwo cases of engine failure were reported.
These dafects turned out to be nothing more
serious than a faulty injector in oné case and
in the other a blown cylinder head gasket
which had been defective for so long that a
groove had been burned in the cylinder block
with a corresponding groove in one cylinder
head.

As the Mark I vehicle was fitted with the
** Matedor ' engine, it was an easy matter to
draw & sparc cylinder block and one head
from the stores and it was thus possible to
restore both wvehicles to fit condition for
returning to their formations after 24-hours’
work.

Then travelling by car for 200 miles for-
ward to the Marcth Line, o halt was made
south of Gabes where heavy fighting was still
in progress. Here a discussion wook place with
officers of two units who were actually using
the Mark I Armoured Cars in battle. Both
units had nothing but praise for the vehicles,
their only regret being that they had not
enough of them and that they had not been
availabie earlier.

Before leaving for home, A.B.C.’s Experi-
mental Engineer was shown a personal report
from Genersl Montgomery asking for the 6-
pounder A.E.C. armoured cars to be urged,
thus sffording further evidence of the high
esteem shown by those in high authority for
the Company’s wartime productions.

Referring to an entirely different kind of
weapon, the Company played a very pro-
minent part in the c:penmmml dcvclopment
of land-mine sweeping equipment.
equipment was fitted to Matilda, Valentine
and Sherman tanks and afterwards the com-
bination was known as the * Flail Tank
and proved highly successful during the
descrt warfare. The idea of the land-mine
sweeping flail is attributable 1o a South
African Major who was sent to this country
by his Government to assist in developing
the equipment. While on his way to Eng-
land the Major broke the journey at Alex-

andria and during his short stay there passed
sufficient information about his invention
te¢ the Director of Mechanical Enginecering
(Middle East) to enable R.E.M.E. workshops
to construct the flails. Later in collabor-
atdon with the Research and Experimental
Department a¢ Southall, the inventor worked
on prototype apparatus which was developed
in the Works and applied to a * Matilda ” tank.
The flai! was driven by an auxiliary engine
mounted outside the vehicle, the new com-
bination being known es the ** Baron.” An
application to the “ Valentine ™ tank was
Enown as the * Scorpion.”  The later
application to Sherman tanks preseated
4 marked improvement in that power to drive
the flail was taken direct from the tank main
engines, thus dispensing with the vulnerable
external units as in the case of the eatlier
designs.

When the experimental and development
work was completed, all the drawings and
technical data concerning flail development
were passed over to the Ministry of Supply,
in order that large scale production of the
components could be carried on at other
factories, since the plant at Southall was
already working to capacity. At the same time,
the Company continued to act as the parent
concern throughout the War,

When the British Fotces went back to
France, via the Normandy beaches, they took
with them new and devastating weapons.
Among the deadliest were the flame-throwers,
consurning men, armour and buildings in a
holocaust of fire.  Behind the ultimate
efficiency of these machines lay two solid
vears of intensive development work,

In that work A.E.C. engineers combining
their cfforts with the petroleum warfare
department, under the direction of Col. Sir
Donsld Banks, K.C.B., C.B,, D.5.0., T.D,
took a prominent part.  For it was at Southali
that the first mobile fiame-thrower unit was
devised and fitted to an A E.C, 6 x & chassis
before the spparatus was developed on a larger
scale for use on armoured cars and tanks.
For this experimental model, a disused
Napier * Lion ** engine was used to drive
the Mather & Plart multi-stage pump to
force combustible liquid through the jets at
the rate of 750-gallons per minute.

The next development in flame-throwers
was the design and construction of a stationary
unit switmble for installing at Naval Dock-

{ Continsued on page 69
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yvards for defence measures and later in
pill-boxes at the bartle front against atteck,
The same make of pumping machinery was
incorporated, but in this instance the power
was provided by a Rolls-Royce * Kestrel ¥
angine.

Later, A.E.C. engineers experimented with
trailer units with Hame-throwing eqguipment
in very compact form for towing behind tanks,
a design known as the * Crocodile,”” Finally,
with the idea of employving flame-throwing
tactics at higher speeds than had been possible
hitherto, the necessary plant was installed in
an A.E.C. armourcd car. The machine was
natned “ Basilisk ” but it was only built in
prototype form because the war came to an
end before its manufacture in quantities was
started.

Conducted under conditions of the preatest
possible secrecy in sequestered parts of the
country, the trials of these terrifying machines
produced something akin to awe in the minds
of those who witnessed the devastation they
could effect, but the prevailing thought was
“ war is war 7 and the Company’s personnel
could not allow themselves to relax in any
way with regard to the awiul weapons they
were ordered to produce.

A.E.C. Dicscl-Electric scts provided main
power, light and heat, and for operating the
large winches for driving the 47-ton spuds
into the sea bed for the Mulberry port that
galled across the Channel and enabled the
Allied armies to storm the Northern shores of
France, which history will record as the
greatest engineering achievement of the war,

Conceived at Quebec in 1943, Mulberry
A and B, two separate ports, cach the size of
Dover Harbour, and weighing in all 3,000,000
tons, were built and assembled within six
moaths in the works and shipyards and the
wind-swept estuaries of Britain.  Neither
winter, the blackout nor bombing was allowed
to retard the task and on * D-Iday ™ éth June,
1944, 150 tugs towed to the Normandy coast
the 146 concrete caissonms, the 10 miles of
piers and the 22 * Whale ” pierheads that
made up the firse prefabricated port ever to be
constructed.

Its subsequent history is well known—how
on D-plus 13 the worst summer gale for
forty years damaged Mulberry A so badly
that it was practically abandoned, but Mul-
berty B in a more sheltered anchorage fulfilled

the fateful hopes vested in it and by D-plus
20 had enabled 1,000,000 men to land at
Arromanches,

Many will recall the statement of Mr.
Ernest Bevin, when Minister of Labour, carly
in 1945, that the Mulberry ports must have
saved Britain and America between 100,000
and 150,000 casualties

The number of firms that contributed in
large or small measure to the making of
Mulberry was legion.

Altogether fifiy-seven of these diesel-electric
sets weee supplied for Whale pierheads. In
each case the oil engine was of the AE.C.
siz=cylinder Comet Mark III stationary type,
developing 100 b.h.p. at 1,500 r.p.m., the set
absorbing §7 kilowatts at 1,400 r.p.m.

It has since been learned from the War
Office that several of the sets pur up an
average of B,00c hours almost continuous
running with no more attention than the usual
adjustment of ppets. A further 8o A E.C,
stationary engines were used to drive the
Sulzer pumps by which both water and fuei
were supplied to many different points in the
harbour area, These, too, mostly operated
by unskilled labour, gave the sane high
standard of reliability throughout their many
months of constant service.

Stationary engines for Mulberry by no
means exbausts the number of ways in which
these vunits were employed at different
periods of the war. Mineswecping, standby
power for Combined Operations Head-
quarters, combating the magnehic mine, sup-
plying power for dockside cranes, operating
the magnetic defences of & Smrthish estuary—
in these and other ways the A.E.C. stationary
and auxiliary marine type oil engines have
played their part whenever and wherever
relighility has been a prime consideration.

So much for generalisation concerning
A.B.C. marinc and stationary power units
and 1o deal more specifically, certain inportant
applications in the war effort may be men-
tioned. For exzample, it was “ nobody's
business ¥ a5 to what went on in the
“ Dynamo " at Chatham, situated at a depth
of 100 feet underground, but carly in 1939
an A.E.C. 100 b.h.p. diesel-electric plant was
installed to assist in whatever was done there.

Mention of Chatham recalls how a fleet of
trawlers was brought from Yarmouth and

[ Continued on page 73
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Lowestoft to be concentrated at the port for
minesweeping purposes, utilising the ship’s
suxiliery type of oil engine for degeussing
of these craft,

In 1940, at Killingholm, near Hull, an
A.E.C. 58 b.h.p. stationary oil engine was

supplied for operating & pumping set at this
important naval refuelling station.

There was also a very large order for 365
AB.C. six-cvlinder stationary oil engine sets
for special dockside mobile cranes, of 11-tons
lifting capacity, built by Messrs, Stothert &
Pitt, Ltd. These were shipped to Normandy
and various rehabilitation centres as the war
progressed and our victorious armies
advanced.

AE.C. stationary oil engines also played
an imnportant part &8s standby sets for gener-
ating clectricity in hospitals and for various
other requirements, No fewer than zoc of
these power-generating sets were supplied
to contractors for installation.

Many of the private yachts requisitioned
by the Government were already equipped
with A.E.C. marine 0il engines and some of
them completed after the outbreak of war
were taken over as Government craft.

The Company, in conjunction with certain
electrical firms, developed, under the direction
of an Admiralty technical committee, of
which certain A.E.C, staff were members, the
diess]-electric :qmpm:nt for 1 in 40 cycle
mine sweeping equipment and produced
in 1940 prototypes of these engines for H. M.
sloop * Sharpshooter.”

The design and manufacture of power units
for tanky formed no small patt of the Com-
pany’s war work which was carried out in
conjunction with the Minisiry of Supply and
Department of Tank Design.  For the
* Matilda " tanks, the A E.C, built 381 pairs
of twin oil-engines, together with certain
transmission gear ; 353 petrel engines of 140
b.hp., and no fewer than 3,254 cil-engines
were manufactured for ** Valentine ” tanks.
Mention must also be made of the Company’s
work in connection with the development of
tank suspension and general improvements
in the fast-moving tank tracks which had
an immense bearing upon the ultimare success
of British machines in mastering the most
advanced types of German fighting vehicles,

At this juncture further details of the work
performed by the British Gear Grinding and

Manufecturing Co. Lid. call for attention.
The company, a subsidiary of the A.E.C. then
had its main works at Southall and a shadow
factory at Hillingdon, Middlesex. Through-
out the war many of this company’s machine
tools were engaged continuously in the pre-
cision grinding of geaxs for the Rolls-Royce
* Merlin " and * Griffon ™ as well as for the
Napier *“ Sabre ” engines. The * Merlin ™ iy
widely known as the power unit of the Spit-
fire, Hurricane, Mosquito and Lancaster air-
craft. It would be true to say that every Spit-
fire and Hurricane cngaged in the Battle of
Britain contzined gears ground by the Briash
Gear Grinding and Manufacturing Co. Ltd.

It was gt onc of the most critical periods of
the war that the Rolls-Royce Company calied
for an additional 600 oil pump gear as spares
for 8 Hurricane Wing sent to Russia. There
wis & fourteen days' time limit without pre-
judice to the normal production programme.
The position was explained to the workers,
everyone of whom put forth a spstained and
determined effort, with the result that the
order was completed in 10 days or equivalent
t0 4 40 per cent. lncrease in output,

With the fall of France, the position of this
company with regard to output becamne very
perious. Machine tools ordered from the
Continent and urgently needed to cope with
the rapidly increasing “ Sabre " cngine pro-
duction programme were suddenly and irre-
trievably lost. No alternative machine tools
were available in Englend suitable for grinding
the final helical reduction gears of this parti~
cular engine, ‘The only solution te the
difficalty was to copy one of the two machines
possessed by the Company. Once again
British engincering skill, resourcefulness and
energy saved the day. Drawings were made,
patterns completed, sometimes in advence
of the finished drawings, and the hrst of the
slX new universal gear-grinding machines was
built and delivered to the shadow factory
within twenty-six weeks of starting the firat
drawing. Following this achievement, pro-
duction plant was progrcssively incressed to
the ultimate extent of 300 per cent.

Collaboration between the British Gear
Gnnding and Manufacturing Co. Ltd. and
. Napier & Son Ltd. was constant and close,
not only in essentsl matters affecting pro-
duction but also in the development of
“ Sabre ™ gears and in tracking down and
correcting initial teething troubles. Despite
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ever increasing pressure of work there was
never any lessening of investigation and
rescarch into new grinding and production
techimique.

On one occasion when it was discovered
that certain German reduction gears had been
produced by superior methods, no time was
lost in converting a number of the Company’s
machine tools so that the improved technigue
could be applied to certain ** Sabre ™ and
# Grifton ** reduction gears.

It is of technical interest to record that the
British Gear Grinding and Manufacturing
Co. Ltd. were the pioneers in this country of
tooth root relieving and circumferential lap-
ping by means of which the dynamic fatigue
strength of highly stressed gears has been
increased to a remarkable extent.

In contrast with the many new horrors of
World War II came a new idea, conceived on
a much higher level than death and destruc-
ten. To was the Motor Church of 8t. George
which enabled many fighting men to attend
divine service within a few miles of the
fghting line.

Chaplains with the Eighth Army, fighting
its way towards Tunisia, had to carry on their
duties under innumerable difficulties, parti-
cularly in connection with divine scrvices
which called for many improvisations to
create some semblance to places of worship
in the desert.

Then the idea of the Motor Church was
born and the Royal Army Chaplains Depart-
ment approached the Royal Army Ordnance
Corps with the result that an A.E.C. ** Mar-
shal * six-wheeled chassis and cab was
placed at the Chaplain General’s disposal and
work on the Motor Church of St. George
begen,

The bodywork took the form of a large room
containing an altar which could be used at the
cab end of the body by small groups of men
celebrating Holy Communion, or moved to-
gether with its hangings to the rear of the
vehicle to serve as 8 sanctuary when large
congregations attended open-air services.

Concealed lighting within the church en-
hanced the colours of the internal fabrics.
Anti-fly gauze and black-out shutters were
fitted to the windows, the roof was lined with
thick kapok and to insulate the interior from
intense heat or cold, the walls were of double
construction.

Materials from many parts of the Empire
were used in the construction of the body-
work and its interior appointments, There
was beech from England, pine from Canada,
rosewood from South Africa and plywood
from Australia and New Zealand.

Built by the Army for the Army, the Motor
Church of St. George was dedicated by the
Deputy Chaplain General and then pro-
ceeded into the battle zones in charge of a
padre who drove it over the worst of the
desert tracks close in the wake of the Eighth
Army as it advaoced upon the retreating
(Germans.

At the end of 1942, the American Red Cross
Society was experiencing considerable diffi-
culty in providing canteens sand other
amenities for U.8. troops stationed in widely
separated parts of this country uvntil it was
decided to put & aumber of mobile canteens,
or * Clubmobiles ¥ to G.I. Joe, into service,

In September of that year London Trans-
port’s ABEC. “Regal® type Green Line
¢oaches, many of them converted at the
beginning of the war into ambulances and
then put back into civilian service for a tme,
were finally taken off the road. It was a
number of these vehicles which the Amernican
Red Cross Seciety mequired for conversion
into “ Clubmobiles ” of their own design.
As each was completed it was named after a
state in the UU.5.A. and when all the state
names were cxhapsted, later vehicles were
named after leading cities,

Fifty-five of these converted A.E.C, coaches
served U.5.A, airficlds and Army camps with
traditional teliability that remained unim-
paired despite the arduous work they had
already done during the earlier days of the
war and in the years of peace before that.

While the production of wartime require-
ments for military purposes made heavy
demands upon A.E.C. manufacturing faci-
lities, the authorities did not overlook the
needs of people at home for whom transport
to and from the places where they werc
engaged in the war effort was a highly essential
service.

Contrary to any impression arising outside
tailway circles that the war would cause a
temporary cessation of railcar traction in this
country, the Company continued to producs
railcats for the Great Western Railway, the
latest models incorporating new and improved
features. Amonpg these may be mentioned the
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“ staggering ** of the engines which were of
1 new type with more efficient cooling arrange-
raents, the placing of the radiator behind the
engine and the use of de-aerarion tanks,
improved braking, and the adoption of electro-
pneumatic mechanisim designed to give more
definite movements for all motive power
equipment under control of the driver.

The cngines for this type of raiicar are of
the A.E.C. six-cylinder direct-injection typc
having a bere and stroke of 120 mm. by
I42 mm., and giving a combined cutput of
210 b.h.p. at 1,650 r.p.m, The transmission
includes a five-speed pre-selactive epicyclic
gear box, bevel drive with reversing gears in
the axle boxes and an anxiliary reduction gear
box. Single cars capable of hauling rwo
standard 6o fi. coaches have a top speed of
45 m.p.h., seating capacity of 48, and a large
luggage compartment. Twin cars with buffet
factlities and seating 108 passengers have a

top speed of 7§ m.p.h.

Added to all this has been recurring repair
work on Service machines and the manufac-
ture of standard A.E.C. cil engines, some of
which were modificd to suit individual re-
quirements for fitting to Atkinson, Bristol,
Daimler, ER.F. and Maudslay chassis sup-
plied to certain civilian operators under
license issued by the former Ministry .of
War Transport.

Throughout the whole of the war period
the Company has ever been mindfu] of the
fact that peacetime conditions rmust of neces-
sity call for a great renewal of civilian A E,C,
vehicle service facilities, evidence of which is
provided by the opening of the new Notting-
ham Depot in January, 1940. Plans for
acquiring the new building were formulated
in peacerime and, despite the outbreak of war,
the work of edaptation was pursued withowt
interruption. This, in itself, is a reflection of
AE.C’s current policy which, among other
things, aims at maintaining the closest contact
with operatots atd meeting, as far as possible,
their need for service facilities and the supply
of spare parts,

The same motives actuated the Company
with regard to the new depot at Bradford,
opened in May 1941, for the special conveni-
ence of A.E.C. operators in Yorkshire and
North-East England.

In the matter of supplying spares to the
chain of AE.C. depots throughout the

country, the Company holds an enviable
record for having maintained cssential supplies
of spares with consistent regularity and the
shortest possible delays even throughout the
blackest days of “ certificares of need,”
** short supply *’ and other banes of wartime,
now happily past and gone.

To enable the reader to summarise derails
of the great achievements of the A.E.C, the
following list presents information concerning
the types of the Company’s wartime products
and the quantities manufacrured at Southall.

F.W.D. * Matador” Medium Actillery

‘Fractors . §,612
R.AF.  z,500-gellon  Re-fuelling

Tankers . 1,514
A.E.C. Armoured Cars - . &2
F.W.D. R.A.F. Float Lorries. . co 417
AE.C. * Marshal ” Lotries ., .. 500
F.W.D. Command Vchicles .. .. 416
AEC 6 x 6 RAJFP, Chassis with

Coles Cranes . . .. 192

A E.C. 6x 6 Mobile Oxygen Plants .. 185
Four-wheel Drive 6~pounder Armoured

Gun Carriers . . e I75
AEC 6 x 6 Armoured Command
Vehicles - ‘e - o ISI

Models for Petvoleum Warfare Depart-
ment ..

AE.C., 6 x 6 Tractors

12,806
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AID FOR THE MINISTRY OF LABOUR

As the reader will have gathered from the
foregoing chapters, the task of manufacturing
to so wide and extensive a range of wartime
requirements kept everyboedy in the Com-
pany keyed up to maximum effort as in-
dividual members of a complete working
reani.

Nevertheless, the management remained
fully conscious of its responsibilities for
furthering the national effort in other direc-
ttons. ‘This is particularly true regarding the
Company’s attitude towards the generat labour
siteation. The Ministry of Labour was
scriuusl].r disturbed at the mr:re.ﬂamg' difficulry
in recruiting quatified supervisory staff, such
as foremen, assistant foremen, planning
engineers, rate-fixers, etc., for many new
factories which were then in course of
erection for the supply of the ever-cxpanding
need of war-time products, and A.E.C. fully
realised this.

Net that leaders of industry in this countsy
had failed to encourage their employees to
qualify for positions of greater responsibility
a8 an accepted peacetime principle, but it
soon became apparent that the trainiog
of staffs in the factories employing less than
500 persons, which up to a few years before
the war constituted 95 per cent. of the factories
in this country, was not suitable for the per-
sonnel required for the coatrol of large manu-
facruring establishiments, which might employ
staffs from 1,000 to 10,000 persons,

Whilst in the years immediately preceeding
the war, cortain recopnised institutions had
endeavoured to give a recoghised status to
the position of foremen and similar ranks, only
a small percentage of potential supervisors
were ateracted,

The temendous wartime expansion of
munitions production created a vital and
growing need for adequate supervision and the
Government recognised that 1o train such
men was as important and difficult as to supply
and train opetative and technical labour for
the factories. In this connection special
importance attaches to one aspect of A.E.C.
policy for the Company had long realised the
essential need for adoptng suitable measures
to select and train its potential foremen and
technical personnel. Having thus developed
an exceedingly good system, the AE.C,
management decided that their accumulated
knowledge on the subyect should be offered as
a contribution to the national war effort.

The first important step in this direction
wis made when the Preduction Control
Manager, with the active encouragement
of the management, held lectureships at both
Southall and Acton Technical Colleges where
young men who had already gaincd the Higher
National Certificate trained for a petiod of
six months, on two nights a week, during the
last year of their apprenticeship at the age of
21 to 22 years, under a syllabus enritled
“ Workshop Organization and Managemene.”’
They subsequently sat for an examination on
this subject, which if passed received the
endorsement of the Institution of Mechanical
Engineers and exempted them from the
written portion of the Institution’s examina-
tion if, at a later date, they applied for
membership,

As the result of such work these, and other
colleges, together with certain recogumised
Instttutlnna, already had the nuclens of a
training scheme ; this, after consultation with
interested pnru‘u and tht: Ministry of Labour,
resulted in the compilation of a syillabus to.
which suitable candidates were invited to
become students over a course covering some
twenty weeks, in two sessions per week, each
of two hours” duration,

In order to confer professional status to
this training, it was held under the auspices of
the local technical college, the subsequent
examination being conducted by the college
and the cxamination results accepred by the
Manistry of Labour for its endorsement.

In this work the Company’s Production
Control Manager took & leading part. As the
number of factories reaching completion grew,
the need for such groups of trained men
increased accordingly and for some thirry
months the Production Control Manager was
engaged in training groups of men on five
nights per week, Saturday afternoons and
Sunday mornings, with seven distinct and
separate classes, all taking the course at
different stages,

Altogether some 910 lectures were delivered
to over 2,000 pupils and it is gratifying to be
able to record that a very large proportion of
them, after passing the cxaminations, received
appointments in supervisory capacities, thus
helping to fill the ranks of suitably trained
personnsl for the new factories.

Not all thesc groups had access to a
technical and in such instances the
facility for training was brought to them, the

[ Continusd on page 89
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classes being actually held at the works,
often during working hours. On one occasion
the management of a large fectory, some
twenty miles distant from Southall, applied
for the course and the A.E.C. Iroduction
Control Manager travelled to the establish-
ment twice a week, the lectures starting at
4.30 p.m. and finishing at 7 p.m.

Although at times the first one or two
meetings of 2 new course were held in an air
of suspicion and doubt, these elements soon
disappeared and a good understanding was
established between the lecturer and his
classes made up from all grades of labour,
including some very emphatic trade unionists.

Eventually all classes shared a common
interest in the work the members were study-
ing tegether and many illuminated addresses
and letters of appreciation were sent to the
Company as the result of these lectures, of
which the following may be taken as a typical
example ;

The Production Cootrol Manage:.
The Adsocisted Egquipment Co. Led,,
Southall, Midfleses,

Sir,

We, the u etudents of Group 1o, Miniiwy of
Labour * M * o ol i Poremanthip and  Management

trammi, April 28th to Sepember 10th, 19 wish o record
oz pifwcctc appreciation of your peinstaking e#ojru on our behalf
during thiz period.

Twiee & week you have spoken to ua ik lainguags that we well

understand, imparting knowledge, ideas and principies which,
bur fur youz unn:lﬁu:h action, we shoutd still be lacking,

The feeling of goad -fellonahip which have comented wikl
remaity with us for adl dme ahd we wall all cherinhy the memory of
out happy associenon,

(Here follows a list of forty-two signatures,
all being members of one very prominent firm
from which a supervisory staff was subse-

quently recruited to start and control a shadow
factory in the North of Scotland),

The Ministry of Labour in conjunction
with the Ministry of Aircraft Preduction used
the pioneering work conducted at Southall
and Acton in this class of management for
active publicity in other parts of the country,
The text-book issued by the two Ministries
jointly, entitled “ Production and Engineering
Bulletin,” featuring the A.E.C. Production
Control Manager, together with photographs
of the classes in session, was reproduced in
lengthy articles in the techmical press and
other publications.

A further course of lectutes ont Production
Planning was evolved later and this series was
aiso delivered by the same A.E.C. official the
subject matter being based upon the system of
production control inaugurated at the Southall
Works and practised there for many years.

As soon as war became imminent certain
members of the AE.C. staff, as mentioned
before, were loaned to control departments of

the Government and some of the methods
employed by the Company were adopted
nationally i cennection with wartime pro-
duction systemns,

At a later date, the A.E.C. had the privilege
of taking members of Government control
departments into the Southall Works for
short courses of instruction so that they, in
turn, might have an intirnate expericnce in
the work they were 10 undertake nationally.

Here again, it is gratifying to record that
amongst the letters received on completion of
these courses is one from a Government
official who had selected the individuals to
take part in the training scheme. This reads :

“ Certain it is that the nen who have had
the advantage of coming to you for a short
period of training have subsequently turned
out to be much better Progress and Produc-
tion Control Officers than those who did not
have the opportunity of spending a peroed
with you,”

By reason of the number of men loaned to
Government Departments or who later joined
H.M. Forces, together with the Company’s
owil activities, it became necessary for the
A.E.C. itself to recruit additional staff, com-
posed of untreined individuels and as 8 conse-
quence it was deemed wise to establish some
perimanent system to be adopited to meet these
circumstances.  Accordingly, a bookler en-
titled ** The Organization and Control of
Production ™ was printed and issued by the
Company for the use of its own staff under
training or such personnel as came to the
works 1o be trained for other organizationa.
At the outset, some 100 copics were printed
by the AE.C. but later the Institution of
Production Engincers asked permission o
presant copies to all its members. In
response, the Company meade a free gift
of the book te the Institution for this purpose
and since that time demands for the publica-
tion have been reccived from many parts of the
world ; at the present time the work is the

only one of its kind to have been produced
in this country.

There is no doubt whatever that by spon-
soring the above-mentioned courses of instruc-
tion and lectures the AE.C. rendered a
most valuable service to the country. By
so doing it raised the standards of technical
knowledge and organizing ability of men
destined to control many hundred thousands
of war workers at a time when the production
of munitions was the only factor that could
turn the danger of impending defeat into
ultimate victory for the Allies.
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INTO BATTLE WITH STANDARD A.E.C.
CHASSIS UNITS

While perusing the foregoing chapters
referring to the remarkable manner in which
AE.C. vehicles stood up to the stortn and
siress of battle throughout the watr, some
readers may have gained the impression that
these machines were built up of specially
designed chassis units that differed in essential
characteristics from thosc cnployed in civilian
vehicles,

In point of fact such is not the case as, with
few exceptions, standard A.E.C. engines, gear
boxes and other main units were used in the
vehicles supplied to the Services; this, in
itself, was =n achievement of no mean
character.

While in this chapter it is not proposed to
describe fearuires of AE.C. unit design in
detail, it would appear appropriate to present
g bricl résumé of the principal chassis units,
for by so doing the reader should be able to
derive still greater confidence in Southall-
built vehicles which will steadily become
available for peacetime civilian use.

With regard to AE.C. power units, the
type built into the greater proportion of the
Company’s wartime vehicles was the well-
known A.173 type direct-injection §-cylinder
oil engine of 7.7 litres capacity. In addition to
its cmployment in the femous “ Matador,”
this engine powered the 6-pounder Gun
Carrier, the 6 x & Fuel Tanker, the Mark I
Armoured Car and the 4x 4 Armoured Com-
mand vehicle, although as previously men-
tipned, some of these types were equipped
with A.E.C, petrol engines for special reasons.

Long experience in progressive design and
actual requirements of all operating con-
ditions governs the design of this engine
which rated at 41 horsepower by R.A.GC
formula, is of 105 mm, bore x 146 mm. stroke
and develops a maximum output of 95 brake
horsepower at the governed speed of 1,800
rp.m.

The cylinder block is cast in iron alloy and
has wear-resisting cast iron liners pressed
mto the bores while large covers on the near-
side afford access to the water cooling spaces
for cleaning purposes. Of deep section,
extending well below the centre line of the
crankshaft, the crankcase is stiffened longi-
tudinally by wide base flanges, the casting
being robustly proportioned to give ample
sypport for the seven-bearing crankshaft,
thus ensuring long life between major over-

hauls. Housed in transverse partitions, the
main bearing " keeps ” have long bolts
passing through the crankcase and these,
serving also to secure the cylinder block,
relieve the crankcase structure from com-
bustion stresses produced in the cylinder
heads.

The timing sprockets for the camshaft and
auxiliary drives are enclosed at the forward
end of the crankcase and the upper portion
of the flywheel housing is formed at its rear.
The bottom of the crankcase is closed by a
cast sump containing the submerged oil pump
and oil filter which are easily acccssible for
normal servicing operations.

The detachable cylinder heads are cast in
two blocks of three and incorporate the valve
ports, valve scatings and overhead rocker
mechanism, so that the whole assembly can
be remaoved for “ top overhauls * or replaced
by a previously serviced head to enabie the
engine to resume work with the least possible
delay. Screens are formed on the inlet
valves which are located by splincs on the
stems, the pu of these screens being to
direct the incoming air and create the opti-
mum degrec of switl around the cylinder axis.

Very generous bearing areas are a special
feature of all A.E.C. power units, as cXem-

plified by the crankshaft of this engine, which
is machined all over from z forging of heat-
treated chrome nickel steel,  The main
journals are supperted in steel-backed bear-
ings lined with lead-bronze and white metal
in the lower and upper halves, respectively.
Lead-bronze liners in steel backed shells are
used in bath halves of the ** H ™ sections con-
necting rods, the main purpose of adopting
this form of bearing being to ensure easy and
economical maintenance, if and when any
attention to the bearings becomes necessary.

Toroidal cavities in the piston crowns
form the combustion chambers into which
fuel is injected from spray type nozzles.

Situated high on the offside of the cylinder
block, the four bearing, harmonic type cam-
shaft operates the overhead valves through
piston-type tappets, short push rods and
adjustable rockers. Located at the forward
end of the <rankshaft is the helical gear
engaging with the pinion of the oil pressure
purnp, all the other auxiliaries being chain-
driven, except the camshaft which has 2o
helical gear engaging with an idler sprocket
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driven from the chain, the tension of which is
regulated by an automatic device.

Al auxiliaries, apart from the starter mator,
are mounted on the near side of the engine,
thus providing great accessibility to the parts
needing periodical inspection or adjustment,
an arrangement that every practical motor
vehicle maintenance engineer will approve.

Cooling water is circulated by a centrifugal
pump, fitted with & self-adjusting spring-
loaded carbon packing. From the pump,
water is delivered by an external pipe to the
cylinder heads and projected across their
water spaces, the flow passing round the
injectors and valve ports. The cylinder water
jeckets are supplied by thermo-syphon action
through passages in the cylinder heads. A
bellown-type thermostat is fitted at the radia-
tor inlet connection to maintain & uniform
operating temperature for the cooling water,
80 that irrespective of working conditions the
engine can be fully relied upon for maximum
efficiency and fuel economy.

Full pressure lubrication is provided and

incladed in the system is a gauze strainer of
' large area on the pump suction pipe mounted
in @ detachable cover in the rear well of the
sump, while the pressure circuit has a detach-
able external filter fitted with a by-pass valve.
The AEC. 7.7 lie engine, as described
above, is of robust construction throughout,
the whole layout having been conceived with
& view to easy servicing and maintenance,
its fuel economy in relation to the power
output being one of its most prominent

The other A.E.C. oil engine that figured
in the wattime vehicle programme was the
A.197 type, 9.65 litte power unit ; the main
difference between it and the 7.7 litre, apart
from dimensional factors, lay in the injection
syastern.  For the 6 x 6 Armoured Command
vehicles and Marks II and III Armoured
Cars, maximum power was more important
than fuel =conomy ; this consideration justi-
fied the adoption of indirect-injection, now
less favoured than the direct-injection prin-
ciple for civilian use,

The 9.65 litre indirect-injection engine is,
of course, a six-cylinder power unit of
120 mm. bore x 142 mm. stroke. Rated at
53.3 horscpower R.A.C. It develops 158
b.hp. at 2,000 r.p.m.  The main features of
design and construction are similar to those
of the 7.7 litre, the most notable exceptions
being the adoption of the A.E.C.-Ricardo
“ Comet ¥ Mark III combustion chamber,

the camshaft located in the crankcase tunnel,
as distinct from the *“ high camshaft  layout
and the oil pressure pump driven by a vertical
spindle from the camshaft. In the case of
the Armoutred Cars the fan was driven direct
from the forward end of the crankshaft.

For its dimensions, this engine produced
an amazing power output combined with what
is termed in motor-racing circles ‘* flashing
acceleration * 50 necessary in performing the
kind of work demanded of the Armoured
Cars and Armoured Command Vehicles and
manifested so faithfully at the bartle front.

Typical of A.E.C. petrol engine design is
the 8o h.p. four<cylinder overhead camshaft
unit used in the * Marshal ¥ War Office
Subsidy six-wheelet, a vehicle intended for
cross-country work to carry 3-ton leads or
s5=tons on hard roads, Rated at 31 horsepower
by R.A.C. formula, this engine has a bore of
112 mm. X I30 mm. stroke. With the
exception of the overhead camshaft, this
engine conforms to the general design of the
two described above and the unit has served
a very useful purpose during the war in places
where it has been more convenicnt to store
petrol than to supply stocks of diesel fuel in
addition.

Whether under wartime conditions or when
goods and passenget vehicles are operated
normally, the clutch may be said to bear most
of the brunt in transmitting the power of the
engine to the final drive mechanism. For
that reason, all A.E.C. vehicles employ a
clutch assembly of the Company’s own
design and construction which iz specially
suited to withstand heavy duty and to the
torque characteristics of their engines,

Of the single plate type, the clutch is
housed in the steel fywheel, registered and
bolted to a flange integral with the crankshait.
The driven plate is faced with rings of die-
pressed bonded asbestos having an effective
arca of approximately 320 5q. in. Both the
flywheel mubbing plate and the pressure plate
are rencwable and the driven plate can, of
course, be refaced without removing the
engine flywheel,

Having a riveted reinforcement at the
centre, the driven plate is mounted on a
broached hub sliding on & renewable splined
sieeve fitted to the clutch shaft by a taper and
key. The clutch shaft of nickel chrome
molybdenum steel is formed with an integral
main drive gesr and is supported by a large dis-
meter ball bearing in the forward wall of the
gear box. The forward end of the clutch

[ Contimed on page 95
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shaft is pitoted into a ball bearing pressed into
8 recess at the centre of the crankshaft flange.

Floating on three pillars passing through
holes in the clutch cover plate, the pressure
plate is loaded with fiftreen helical springs
housed in thimbles mounted on the cover
plate.

Withdrawal is cffected by three tapgentially
arranged toggle levers pivoted on brackets to
the cover plate and having forked ends engag-
ing collars on the pressure plate pillars. This
tangential arrangement provides greater lever-
igc than that obtained from the conventiona)l
disposition of toggles and thereby reduces
the effort exerted by the driver on the pedal
when the clutch is disengaged.

The pivot pins are relieved of side loading
arising from the centrifugal tendency of the
levers during rotation, by the provision of
steady pins which bear against facings
machined on the sides of the levers. Inde-
pendent adjustment for the levers is arranged
on the pillars and the setting of each is locked
by a small spring-loaded plunger on the
bearing brackets abutting a flat on the nut.

Withdrawal thrust is raken by a ball bear-
ing mounted on a graphite-lined sleeve float-
ing on the clutch shaft. Hardened studs are
fitted to the ends of the levers with roliers at
the ends of the actuating forks. Haxd grease
is used for the ubrication of the ball race, and
for the convenience of application, a pipe
from the ball race housing is extended
through the enshrouding bell howsing.

To avoid chatter, the assembly is held in
contact with the operating fork by a pair of
helical springs mounted in tension between

the outer race housing and the spindle of the
fork.

The standard A.E.C. four-speed gear box
of the sliding type was used for the entire
range of wartime vehicles, the only differcnce
in one case being a slightly modified arrange-
ment of selector lever on the Armoured Car.
The gear box is arranged for unit construc-
tion with the engine and clutch, the one-piece
casing integral with the bell housing having a
long spigot that passes through the banjo
suspension plate and registers in the flywheel
housing on the engine crankcase.

The layout is of straightforward pattern
having & direct top speed and constant mesh
third speed train. Of compact design, the
main snd layshafts, machined from nickel
cthrome molybdenum steel, are relatively
short and stiff. Both shafts are hardened and
ground all over, including the splines.

The splined main shaft iz positively located
longitudinally from the rear ball bearing and
is piloted at its forward end intc a journal
roller bearing located In the centre of the
constant mesh shaft.  Single row roller bear-
ings suppor the layshaft which is end-located
by bronze pads, each secured by a single rivet
in the end covers, these rivets being placed
eccentrically to avoid the possibility of the
pad spinning in the cover.

All gear box bearings are held in position
by studded flanges, while adequate oil sealing
devices are fitted to the input and output

shafts,

On the main shaft, the third speed sliding
gear has internal teeth for engagement with
corresponding teeth on the primary shaft gear
ta give direct top gear drive.

A common shift fork maintains the third
speed train in constant mesh, and the layshaft
gear which floats on a plain besring has
internal teeth to engage the second speed lay-
shaft gear for third speed drive, The first
speed gear is pressed and keyed to the hub of
the second speed gear, forming & composite
cluster which slides on the mainshaftand makes
derect tooth engagement with the appropriate
layshaft gears. Top and second speed layshaft
gears are keved and locked against a collar
with 4 spacing bush on which roflers support-
ing the third speed gear take their bearing,
while the first speed is formed integral with
the shaft,

All gears are of the straight spur type, case
hardened and ground on their profiles. The
standard ratios provided are top, I to I;
third, 1.50 to I; second, 2.69 to 1; first,
4.38 to 1. Reverse is obtained by an idler
cluster sliding on a short auxiliary shaft and
having a ratic of 5.33 to L.

As an auxiliary gear box is included in the
transmission line a speedometer drive is Dot
taken from the main gear box. Provision is
made for a power take-off and either alter-
natively or additionally, a tyre pump drive
if required, and in the case of wehicles
equipped with compressed air brakes, the
compresser unit is driven from the zame
take-off.

Mounted on the Jeft side cover plate these
auxiliaries are driven from the constant mesh
layshaft gear. The selector mechanism is &
casing bolted to the right-hand side of the
main box and is of straightforward design
with three selector rods locked by substantial
plunger-type spring detents. Remately

[ Continued on page 97
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mounted at the right-hand side of the engine,
the main gear box change-speed lever i3
comnected to the selector lever by a single
sliding and swivelling shaft. The lever is
mounted in a spherically seated bearing in the
selector casing.

When, as 50 often happened under active
service conditions, drivers were forced to
change gear without having time to observe
ordinary and polite treatment of the gears.
the robust construction of the AE.C. gear
box withstood shocks and stresses that might
well have wrecked gear components of less
gencrous dimensions, or made from material
of lower quality.

Another ocutstanding example of robust
construction is represented by the AE.C
rear axle units, Used in the “ Matador ™ and
pther models, the double-reduction heavy
duty axle is of the fully-floating type with
hubs mounted by roller bearings on the sub-
stantial horizontal banjo-type axle casing of
alloy steel. Transmitting only the driving
torque, the nickel chrome molybdenum steel
pxle shafts are splined at their inner ends,
while the outer ends have integral dog flanges
engaging with driving flanges which are
registered and bolted to the hubs, To ensure
a uniform distribution of loading, the large
diameter splines are accurately radiused and
ground. The shafts can, of course, be with-
drawn readily without disturbing the wheel
hubs,

A large nut retaing the hub bearing on the
axle casing and this is positvely locked by
two bolts. Passing through the flats of the
nuts these bolts are selectively engaged in two
of four slots in the end of the axle casing, Oil
is retained in the hubs by packless metallic
glands backed up by helical springs. A
secondary oil seal is provided om each hub
by a large diameter felt ring recessed into the
brake shoe carrier and surrounding the inner

periphery of the hub.

The double-reduction is obtained by means
of a spiral bevel gear and a double helical spur
gear drive to the differential gear housing,
The spiral bevel gears are of nickel chrome
molybdenum steel case-bardened and ground
on the profiles. Solid with ivs shaft the pinion
is racunted on two taper roller bearings sup-
porting both the madial and axial loads in &
detachable housing of cast iron belted to the
front of the gear casitg cover. Shims fitted
to the housing and the main gear cover pro-
vide for adjustment of the pinion and wheel
mesh.

The bevel wheel is mounted with taper and
¥ty on the shaft of the double helical pinion
for the second reduction. This shaft is curried
on roller bearings and located by a ball bearing
which takes the bevel wheel thrust. On the
bevel wheel side both rollar and ball bearings
are of large diameter, being mounted on the
hub of the wheel and carried in a common
steel housing spigoted in the casing.

Nickel chrome molybdenum steel, also, is
used for the donble helical gears. The wheel
i3 registered and belted to the junction flange
of the housing for the four star bevel-type
differential gear.

As in the case of the bevel assemnbly, the
spur gears are adjustable for depth of engage-
ment by shims. With the combined reduc-
tion 8 standard ratio of 7.9 to 1 is obtained,
but an altermative ratio of 6.25 to I i3 also
available,

To assist the wartime supply position the
Company produced an alternative form of
final drive of the worm and worm wheel
variety. 'Of conventional design, the fully-
floating worm-driven axle has 7 in. worm
centres and provides a ratio of 7.75to 1. The
casing is a robust drop forging of the pot-type
with tubular extensions to support the hubs,
a casting above the pot enclosing the worm
and differantial assembly.

At its forward end, the worm shaft is
mounted on & single roller bearing, a double-
thrust roller bearing being employed at the
rear end. At the front housing of the worm
shaft there is an oil seal of the lip type.
The worm wheel is pressed on to a multi-
tooth register on the differential casing, thus
providing a positive drive apart from the
bolts which secure the compenents together.
The differential is of the four bevel pinion
type.

Heavy duty taper roller bearings support
the wortm wheel and differential assembly,
with shims provided to ecosure Qorrect
centring of the worm wheel with the
worm. The nickel chrome molybdenum
steel shafts are of generous dimensions and,
splined at their inner cnds, terminate with
dogged flanges for attachment of the hubs.

The hubsz are mounted on paraflel roller
bearings to take both thrust and radial loads.
At the rear end of the inner race, between it
and the brake carrier, a bellows type of gland
is fitted. The contsct face of this gland bears
upon a special rubbing plate incorporated
with the inner race. The latter is retained in

[ Continued om page 99
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position by a large circlip. Shims and the
usual type of axle nut with two locking boits
complete the sssermbly, The rces are
hubricated through a flat hexagon nipple,
raized above the hub flange by an extension
pisce to render it accessible for the grease gun.
A large felt ring held within a reccss on the
brake carrier bears upon the outside of the
inner end of the hub and provides a further
protection for the brake shoes against oil or

grease,

While it may be said that viewed from the
standpoint of design alone, the A E.C. axle
mechanism is perfectly conventional, it is
characterised by a wealth of refinement which,
in conjunction with precision manufacture,
renders the final drive mechanism immune
from such troubles as broken axle shafis,
defective bearings or brakes rendered erratic

in action by oil leakages from the main casing.

Apart from correct geometry of the steering
linkage and pgood chassis balance, the easy
directional control of all A.E.C. vehicles is
attributable to the design and construction of
the Company’s own worm and nut type
steering mechanism_  In this type a tiansverse
rocker shaft carries a bronze nut which swivels
on two trunnions and is operated by a worm
formed on the lower cnd of the steering shaft,

The worm is actuated by the steering wheel,
securcd by a taper and key to the worm shaft,
which is carried at its upper cnd in a ball
bearing to take the verticel thrust. ‘This ball
bearing is not mounted rigidly, but is sup-
ported in resilient rings. These abrorb
shock and permit the slight rocking action of
the worm shaft, caused by the bronze nut
passing through an arc during its movement.

The rocker shaft is carried in three phos-
phor-bronze bushes, oil bath lubrication being
provided for the worm and nut and for the
rocker shaft bush in the steering box cover,
whilst the two remaining bushes are lubricated
through a grease nipple.

The stcering drop arm is attached to the
rocker shaft by a fine tapered spline which
permits easy adjustment of the drop arm to
the correct position. Connection to the steer-
ing lever is by means of a drag link of the ball
and socket type.

The combination of the standard A.E.C.
units in any of the Company’s chassis ensures
adequate engine power snd acceleration, a
perfectly reliable and long-suffering clutch,
gears that are quick and easy to change, a
back axle tough cnough to resist any kind of
stressing, and steering so light and accurate
a8 to give the driver no worry art al,

THE A.E.C. ARMOURED CAR

It would be hard to conceive 8 more com-
plicated set of conditions than those confront-
ing the A.E.C. designers when they originated
the plans for the Company’s armoured cars.
How well they sucoeeded is now a matter of
history, but the achisvement is worthy of more
than passing mention, hence the following
brief description of this remarkable fighting
machine,

As already mentioned, A.E.C. technicians
were firmly convinced that what the Army
needed was 3 really fast and powerful
wheeled vehicle of a highly pugnacious char-
acter and ability to fight its way into enemy
positions through sand, mud, morass or
boulder strewn terrain.

Therefore, by breaking away from con-
ventional prececpts, the designers pictured a
heavily armourad and armed three-man fight-
ing compartment or turret, & driver tucked
away to allow full play for the guns and
machinery to provide the motive powet put in
wherever it happened o fit.

When the ensuing headaches cleared, de-
signs for the 12-ton A.E.C. Armoured Car
began to take shape and shordy afterwards
the largest and most powerful machine of its
type built for and used by the British Army
materjalised.

The Company bwlt some 520 of these
armoured vehicles (designared Mark I, I
and IIT) during the war period, the actual
details being held on the Secret List until &
very late stage of the War.

Several features of great technical intarest
characterise the chassis design and although
of extremely unusual layout, the vehicle
embodied many of the units and components
designed originally for the Company’s peace-
tme vehicles,

Carrying a 7§ millimeter gun and s 7.92
millimeter Besa machine gun, axially mounted,
tﬂgethuu&thav:rgmplctcnngcnfﬁght-
ing equipment, the Mark III vehicle is pro-
tected br steel place up to 1} in. thick and,
weighin, 12-toms r4-cwt, in full battle order,

[ Continued on page 101






can artain a maximum road speed of 43 m.p.h.
while being capable of traversing rough
country at 1$ m.p.h.

The armoured hull is divided into three
compariments, the forward portion being
occupied by the driver who uses periscopes
when the roof is closed for action and radio
inter-communication with the car commander.
Fully enclosed in the rear compartment is the
siz-cylinder A.E.C. oil engine, while amid-
ships is the fighting compartment surmounted
by an electrically-operated turret accommo-
dating a crew of thres men, the guns and other
essential equipment.

Protection for the chassis mechanism,
adequate ground clearance, maximum de-
pression for the gun, limitation of overall
height and low centre of gravity are among the
chief conditions governing the chassis layout.
These have been achieved by mounting the
engine in a relatively low position at the rear
of the vehicle and inclining it in the frame,
thus reducing the height of the fighting com-
partment floor and providing a straight-line
transmission to the front axle by which the
vehicle is driven for normal road travel.

In plan view, the engine is skewed relative
to the chassis, thereby reducing the angularity
of the transmission line 1o the rear axle, which
together with the front axle, is driven by
cardan shafts from a centrally situated two-
ratio auxiliary gear box, The high ratic is
employed either to drive the front axle or
both axles as conditions demand, while the
low ratio is employed for four-wheel drive
only,

A notable feature of the layout is that the
carclan shafi to the rear axle is arranged along-
side the engine instead of below it as in the
case of most four-wheel driven vehicles, thus
pecmitting maximum ground clearance n
conjunction with a low engine position.

The A.E.C. six-cylinder oil engine of 9.65
litre capacity, described briefly on page 93,
transmits the drive through a smgle plate
clutch and four-speed main gear box to the
auxilisry gear box with suitable ratios to the
front axle or both axles as required. The
Iatter are of the fully floating double reduc-
tion type mounted no semi-clliptic springs.
Actuating the front wheels only, the normal
type of worm and nut mechanism effects the

ateering through specially designed linkage,
Bolted to the crankcase bell housing to form

g single unit with the engine are the clutch
and main gear box, both of which are standard

AE.C. units. All gears are of the straight
spur-tooth type, case-hardened and ground on
the profiles.

The auxiliary gear box, coupled to the out-
put shaft of the main gear box, is situated in
the middle of the chassis towards the off side
and is contrelled by two levers. One of these
operates the auxiliary ratios and the other is
used to engage four-wheel or direct drive to
the front axle. For normal road travel, the
main gear box drive is transmitted through
the auxiliary gear box on its high ratic only,
but the drive can also be distributed to pro-
vide four-wheel drive on both high and low
Tatios,

In both front and resr axles, the trans-
mission mechanism is identical and com-
prises a bevel pinion assembly, a bevel wheel
and helical pinion assembly, a helical gear and
differential unit.

Motion is transmitted to each front wheel
from the double-reduction and differential
gear through an axle shaft splined to the
differential sun wheel and supported by a
ball bearing on a shoulder adjacent to the
forked end for the * Tracta ™ constant velo-
city universal joint. This fork engages,
through the spigot and slotted portions of the
joint, with a short forked shaft splined to the
bore of the front hub to which it is secured
by a nut. The hub caps of both axies are
shaped to act as bollards by means of which
the vehicle can be lifted bodily with the aid of
hawsers should the need arise.

Compressed air is used to-actuate the foor
brake system through internally expanding
shoes in I7-in, diameter drums on all four
wheels.  Air is delivercd via a Westinghouse
valve vnit to a duplex reservoir ; the smaller
or service chamber of which is quickly filled
rendering air at 65 lb. per sq. in. available for
brake application immediately after starting
up, while the main tank contains air at go lb.
per sq. in. Depression of the brake pedai by
the driver admits air to the brake cylinders
with a force propottionate to the pedal travel,
When the pedal is released, the control valve
mechanism allows air to escape to the atmos-
phere thus releasing the brakes.

Mounted slightly to the rear of the front
axle and centrally between the chassis side
members, the short vertical steering column
is of the AEC. worm and nut type, 85
described previously. Movement of the
front road wheels from Ik to lock requires
approximately 6§ turns of the steering wheel.

[ Continued on page 103
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Although the general layout of the vehicle,
together with its armoured hull, would readily
lend itself to unit constucton, the com-

ents are assembled on a composite frame

r the convenience of manufacture, the
chassis having been built ar Southall while
the hull was constructed in another factory.
At the forward end of the wehicle the side
members, which are parallel from front to
rear, are of conventional design with fron:
dumb irons. These members terminate a
short distanice behind ihe rear anchorage
brackets of the front springs; where they are
atteched to stiff vertical girders. Attached
to the lower ends of these vertical girders are
the two low level sections of the side members
which in turn are attached to two other vertical
girders, the u ends of which secure the
two side member cxtensions at the higher
level snd continue to the rear of the frame.

This form of construction 15 cmployed w0

provide a low floor for the fighting compart-
ment. Substantial pressad steel cross ::Ecm-

bers of deep channel section are situated
respectivel the front dumb irons,
fore and aft of the centrally located auxiliary

gear box and behind the power unit.

The hull which 15 rigidly mounted oo the
frame at fourtecen points is of welded and
ml'twd ¢onstruction, empleying armoured
Bo lates of varying thickness. Some plates are

Ited to the main structure to allow access to
otherwise inaccessible units for maintenance

ses. Of welded armour plate con-
struction, the three-man turret may, when the
driver’s roof door and the engine compart-
ment doors are closed, be mtated on 1 ball
bearing assembly through 360 degrees, either
electrically or manually, 3 &

Suspended from the turrer and rotating
with it is the platform supporting the seats for

the crew, together with the ammunition bins,
The 75 mm. gun, the Besa machine gun and
% telescope are carried in a co-axial mounting
it the front, whilst on the roof plate is a 2 in.
smoke bomb throwet,

The output of the 24-volt service dynamo,
mounted in the engine Cﬂﬂ]Pﬂ.l’tﬂ]EﬂI and belt-
driven from the cngine, s regulated by a
control unit operating on the compensated
voltage systemn and located in the fighting
compartment,  The 24-volt startetr moror is
carried on the engine crankcase and four 6-
volt batreries, with a total capacity of 150
amps. at ro-hour rate, are housed in an
externa] storage box,

Ventilation i3 assisted by an electric fan
mounted on the roof and protected by an
armoured cowl, while the vgincl: cquipment
meludes periscopes, wireless receiving and
transmitting sets and the varicus items of the
comprehensive specification required for this
class of military vehicle,

The A.E.C. Armoured Car Mark III has
a wheelbase of 11-ft. 43-in. and its track
measures 7-ft. si-in, for the front axle with a
corresponding widith of 7-ft. 1§-in. for the rear
axle. Thke overall le measured over the
projecting armoured plating frone and rear is
18-ft. $-in., while the overall w:dth ig
8-ft. 104-in. When the vehicle is laden
and in complete bartle order, its uv:ra]]y height
is 8-ft. 10-in., the minimum gmund clearance
under the same ¢onditions being 124-In, A
turning circle of So-ft. o-in, on both locks
provides for adequate manceuvrability,

If only huge numbers of this amszing
vehicle had been available much earlier in the
war who knows but that the tide of victory
would not have turned far sooner than it did
by carrying tertor and defeat at tremendous
speed into enemy strongholds,

APPRECIATIONS FROM THE FIGHTING FORCES

From Capt. _]1 W. Aggelton, B.L.A,
Denr -Sln— wra wurpriked o wee—in Brunelr—an AEC.
* Marshal 7 with a W.D. body and canvas cab, paidesd in the
onoe-familiar des=rt mnuufl.age being ted by a civilian,
Upots making enquirkes, [ found thl't had beoen
capturad from us in the in t9g4i or 1942, il had sub-
saqletitly been broughr hack 1o Burope Fo us hytﬁcwmmmht
ing the hurried retreat of the German Forces thoough
wmt laae yeur, the pressnt owner appears o have annexed it
for has cwn uss, It appears o0 have coversd a poodly nuleapre,
and is sull Atted with depert-type Alters, cooling appaniul, etc.
The &x i thing i3, though, that the vehicle—althongh
it bay obriousiy had practically no maintenance for three or four
pill in first=clasa mechanical conditlon, and munning
y Tar better, than any other loomliy-maoufactured vehicle for
which servicing arrangencentt are lald on.
I am sorry 1 could not get the chassis or engine number.
Whett I asked the driver if it did oot surprise him o observe
the difference betwreen hin ex-Army, ex-Wehracht AE.C.
whern compared with continencal vebleles, be Ium-ud quit
inditferent, and said : * Mais, c’est un cenneir * in such
lmnmlmplrthl:hhnuldhwtknwnthlt tish vehicle
would pur up such 3 show, He added, ** 11 28t parc e Bshricanty
Je nutobuy Loodres,""—#3 if to quulify his Arst soatement.
50 you zee, you are kncomn ai the builders of Londom's buses
even by the smallest of the continenml back-yard haalage
ComTaCHTs,

I thought the foregoing might intereat you.

From Li.-Col W, B 5. Windham, M. E.F.
MARCHING S50NG OF H.GQ. i BE. ARMOURED DIV,
Elurl:dnlil; AEC, f{:sﬁ aail.g 4 x4 ALY
Captain H. . TRNE.
{to the tume of * Ol Farker Thawies **)

Orver the Tel

Down to the Bir

Mo ooe can undentmd

H-:mr ACY I t]s:u:
driving un:l—

Hwnr upset
b ON Det
And ready 1o take command—
ACY I mntmlh.ng along,
On thro' the driving sand.
She never needs o worry
She never needs o care,
For when iz's tito o hum
The ACY's right therse—
Gea'mly my come—
Gt:n rals may %
Wherrver the have
B ACY 1 goes rolling ﬂmg
On through the driving sand |
m Dy, L. Davies, C.MLF.
I:mre bunm driving an A.E.C. 13-ttt A.CV. fot three yean

t brought me t through the desert and quie
ulywnthnu:ﬁgmblrwhlm
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From Gnr, W, Taylor, C.MLT.

I have Been driving AB.C. Teectors ainee the War kogan.
1n the sand and mud of Libys to the soeep hills of ltaly and
Awsrin, my AE.C. " Matdor 7 has never fuiled in the tank it
had beep put o, 1 would say it has played a grent part o
winning the War. [ know that in futurc years if [ drive an
A E.C. vehicle 1 will he driwing the world"s besl.

From 5. 5gt. H. Sowdm, 5. EAC,

From the (.0 downwards we all had poching but admiration
lor the way those * Matdors * smod vp to termihe punishment
from N, India down to Centeal and Seuth Buorma,  Malling
9 7-toit howitzer with almost & won of cquipment lashed on the
gun and another aix tone of ammuanition; ew.. on the vohicle
1tsel, working in (cmyperatures fanging from 168 deg. 0 120 dog.
F.w=rif ever there wan 3 o of 2 ™ willing horse it was provided
by these ** Maradars.”  They were just “ topa.'’

I and my colleagues, ofien working in mud axle decp have
reteued olmon every type of vehicle imuginuhle, but I have
never gxperienced a hogged ** Matador.”™  In Ruwt, 1 Rad 10 usc
one on one oocarlon o w ool @ masdive Americah o Si%-
wheel drive job which had scurled its back end o soft sand.
In my own Lnit, the * Muawdors ™ wore unigue for their
rescuing capabilites alone.

¥ogine crouble rarcly cxisted, although we had nor even
third-clase operating and servicdng condlbons, My own Job of

ing nine " Matadors " on the road at atl times cun only be
apprected by one who has experienced the shortage of replace-
ment parts that existed out here & few months ago.  All the
drivers lonked after their * Matadors o well,

A Regiment such as our awn comtinually in and nut of adaon,
could rex afford 1o have any of ity gunr-towing vchiclen immo-
hilized for more than an hour of so. A AON=TUNTRCE iDL OUr CA5S
aan n dead toan.  Only on one occesion was & © Matador 7 ofT
the road, due to 4 coraplercly shearcd primary shaft in the gear
pox cluteh housing.  But the DD ME, had a2 pew one dropped

lnee while we were mtill in agtinn snd in sbour five hagrs the
* Marador ' was in service again.

Concluding hir leicer 8. Sgt. Sowden expressen 0 A EC.
rhe thanks of himself and hix colleagues ™ for twming ouat such
# good and reliable picce of engineering.”’

From Lt. A. M. Klvwaok, B.A, C.MLF.

Drear Sirs,—=—I am writing rhis letter From Italy to ask you if

could let mie have some information swnd data goncerning

the ' Matador " models in my charge.

As M. T. officer 1 have boen with theae vehictes and have scon
thern perform both in rough cnuntrr and on gowd roeds,

Mot only have they glven ws the [eaar trouble through Africa,
Sicily and here, but have cxoeeded all expectations.  To put i
smply they are o hrst-class b |

From Elac. Llcut, E. A, Aunt, R LNV K., Calcuttm,

Bverywhere ['vr been 1've been remunded of the old fwm
“way back homeside ™ (a3 my Chineas friends would 591
becaurs cverywhere [ have come soroasa that lietle I.riunguEr
name plate snd lmed radiator, and n the Victory Parele in
Alevandnia the vehicles that led the mechanived procession
wepe—" tractors.””  And the name plates were nof painted
over! ' | They were clkaned up and the blue. red nod
chromium of the Sign were just like new | Evidently the drivers
were really proud of their charges. And wo you see [ simply
CaAnOnL fg}u about the builiters of London's buses and trodley-
buser, and I @n sesurs you that wherover [ may be, whether
in Ching, 5. Africa, Bgypt or India, [ shall always put in e gond
word for my old firm.  One day I hope to return and visit You
wgpin but in the meantmes [ wnd you, and " the trinngle *" the
besr of wishes, Good work, AFE.C., the stuff you're muking
in doing Hiow over heire,

From Major E, B. Reed, S.E.AC,

The * Mandors ™ pur up a hundred por cent. Bbuuer job
rthan the ttuck which just gocs 1o picces on these roads, Al the
itk whe have them aoe extremely snthoviestic abogt them,

From Drvr, H. Hewitt, C.M.F.

A3 a driver of heavy A.B.C.'s over a pericd of 14 years, 1 have
nothing bur admitapon for e wonderful machines you Tufi
cut of your works.

From Lizut P, €, T. Clark {E.), RN.V.R., Herts.

Dhear Sirs,—| have no doubt many stovien have reached you
of outstanding fears by the AEBC. Madium * Matador '
Tracior duning the wur, so that the story whick fnllows will
surprise you leas chan it did me at the time,

Eatly in 1946 the Kayal H::i begaty o leave Australis, and
in the courte of this operstion wll transport Under repair ac oul-
lying thore establishments such as Maval Air Stations had to be
revamed o the central workshops, w enable the cutlying unit
m close down. The resulbng mad CORVOYS conaisted  of
vehicles [ar from moadworthy, but ™ runners,” towing others
which were ot sven runners, and ahways the Bithfol ¥ Mawsdoer ™
in e rear o collect soy who mighe Gl by the waysde,

On one accasion, the " Mawmdor "' wan carring 2 amashed

eep and towing & 4 x 4 3-tomner, whilst sormewhere ahead
the convoy & 6 x & He-fueller wan rowing & 6 x 6 Trotp
Carrier, 'Whilst the convoy wat ascending the locally notorious
Hylli Pam (gradient mowedy around 1 in ta with setches of
I in %, langth 2 mileg), the 6 ¥ & Refusller bumt oot s cluech.
In due course the “Mamdor ™ arrived ; without hesitation the
driver prodiuced annther bowing bar and added the bavo stranded
vehicles to hia :::ininh!lud; he then ot mexly owed the
whele lor without erovble (o the tap of the Patn, but conlinued
for nﬂdsu miles into Sydney traffic o his destination.

1 icarcely helieve my cyes when this astopivhing
cavnlcade hove in mght, and unforrunately nobody had a camera.
But vou will readily underntand the confidence [ alwaye felt
when sending the tador ' out 10 salvage a crushed vehicle,
and the affcction with which she was regarded by my salvage
CTEw,

From Uvr. AiETAN0Er, . Lo L.

Ticar Sitn,—I em just an ordinaty driver scrving with H .M,
Forces nverseas, but iU gives me grear pleasumt writing this
short letter b you ol the wonderful performance of AE.C
" Marador "' 4489008 of which 1 was driver serving with a
H.A.A. Regiment,

Fram the heginming of the N. African Campaign untll
short time hefare the capitulation the A'M, vehicle did mar-
vellows work and never once did I have any major wouble,

The peaple responsible for turning oue such a wonderfal job
of work playved a greac |l'-u'l in bringing to an end the war in
Burops. 5oldicrs of all nabonalitics have remarked on the
" Mntadors' ' wonderful pedformance,

From 11,407,504 Dy, F., 8.EA.C.

Ticar Sir,—I wm writing for six dovers of A E.C, " Mataders.™
‘These practors are used 10 tow the mobile squipment of n Heavy
Anti-aircraft Troof, i.e. 3.7 mm. guos ad radar cquiproeni.

The rucTars we podacss ln our troop are fout 1942 mxeln
and two of 1940 vintage. The first four have a total mileage
of 8,000 cach,  Thewe were aancmbled in Indis in October, 1943,
and have carded on thtough the mest gruelling condibons
almomt trouhle free,

The ry4o models were aken over from unother AA, wnit
which had been cpemsting in Ceylon, These two tractors have
kepr pace with the four new ones and have d the & E.C.
record, each having 8 milesge of approximately 19,000,

These trectors have, when travelling, 2 é-ton load plus a
towing load of 93-tons, making a wedal load of 23} -xons. They
huve proved to be the only treowr capable of doing the job,  We
have tried several different typet produced by oiher bome and
tversews firms bur the A FEX. has proved iisclf the one and
only tactor of its rype guitable fur trwing our equipmett.

Ohar win tracwors, with others of the regiment, have just com-
pleted 5 jourmey from Western lodl te Central Burima, sn
endurance Test for men and machines, The z000 miles were
coversd in 24 daye, excluding o doh it ced for gemersl
munienance, checking, grezsing and mainreRAnCe.

The track surfaccs varied from concrete atripn which were
few and far berween to the more usual earth track with § é-in
luyer of dust and potholes mgﬂﬂi up ta a8 foxt musing
ounvoy travel a oightmare. ars of 1 in 4 with hairpin
bends, uver tanges of hilis often climbing to the regions of
4y, Ro fiapl above ked level were common,

On one run we climbed 8,000 feet in 24 miles.  On the
recond atage of our journcy int acuen the rosds wepe juat
tracks bulldazed out of the hillaides and jungle and the day™s
ourncy i3 bmited b% the hard going o 4 divmnce of 15 milex.

rom even A E.C. fane,
F. Day, G. Watron, B, thdql!y, F. Gooch,
L K. Bedyment, I P. Sleet, T, W, Wilson

From Dvr. R. F. Adams, 5.EAG.

Sir,—1I am very intercsted in the AEC. a8 T have had quite
a lot of cxpericnce with the A E.C, ¥ Mawdor " during the war,
anut upccﬁﬂy in this particular theweee,  “The ' Matador & has
always heen an excellent and refiable tmck. Dhuc to your skill
and craftamanshin never oncc do 1 remember un having any
serous rrouhblo.

We towed and winched 7.2-in. howitzers from Dunapur,
over the " Hump ** across the [mphal Plaios, down the Kabaw
Valley, and on tn Mandalay and then Rangoon,  Ower termi,
jungle roads and hilte, which te the ordinary person wold dook
simply inupossible.  With the ™ Matador © we giwayes kecp the
wheeld turmtbng, which is vur mote, and get to our destination
a0 marter where it might be. .

One particular instance we encountered, [ don't know if you
will think this oumstanding, we think it is. We came 1
Sherman tank which had 3 ed on @ mther stezp hill, and
refused o start. We were a iF we yweould pow ir co sbher it
it lovked impomsible secing that the " road ™ was only made
with 2 bulldozer. However, we trled lt, and succecded with
ame " Matadrr.”  Thenks to AE.C., our tucks arc stil! godng
strong. They are rruck worthe while driving-

From Capt C. E. J. Pemberion, RE.M.E., S.EA.C, 2
member of the A EC. soff who jeined up in 1943 end s oo
Techtiical Adviser to the Mo, 4 Carps.

Flis barrer wan directly prompted by the raquent of the
" Guaners ' that he should convey tm A E.C. on ther behslf,
their appreciatiom of the weork accomplished by the * Mamdors,™

“ 1 was hcky,” he writes, “ 1w be posted o0 a Heavy Anti-
Aircraft Regimort because we had, an gun towen, o number
of "Madors' and in the workshop store were A R.C
* Marshaly,! We brought these wehicles from [mphal o the
Irrawaddy over rasde which, formerly no more than bullock-
cart wacks, had been wideted by bulldozers.”™
Lo fr=—tuf e AE G ™ Made Fr”

' The initisl chmb of 5000 ft. across the saddle ar Palel
proved the downfill of many vehiclen, but the * Mamdors " sod
the * Marthals " were able o "make it'  Ar Tamuo the rosd
cegses abruptly and the pext 400 miles are mercly an
winding track covered in alluviab dust.  [o one place, even a
1§ owt. truck was forced back in order (0 got round an abrupt
carner. The effort involved in mancuvring & ' Mutadoe ' and
gan is best Ieft to the imagination.

"W came yp the levwwaddy, over 600 miles of the wonl
roads in the world, and [ do oor think that the ' Mamdors

will cver wguinn be whiected to such a test.  Although the
vehicles were [nwr yeary old when e zam y began (some
of them were ar Dunkick) they came th & stern ordeal

magnificently,™

From Dve, G, McWinnle, 5.E.A.C.

After having teveral debares with my mates, all drivers of
* Mx * we have sll come o the opinicn that the
“ Matador ' iz the anly gun towing vehicle. 1, myself, am
driving 2 vehicle chet has covered over 40,000 ciles over same
of the worst vountry and roads in the warld.

[ Contermued on page 10T
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HERE FOLLOWS A RANGE OF
AE.C. POST-WAR PROBPUCTS




THE RETURN TO POST-WAR ACTIVITIES

This record of A.E.C. wartime activities,
distinguished though it be, would be in-
complete without a few remarks concerning the
Company’s plans and production programme
for the immediate future.

It will be remembered how, at the outbreak
of hostilities, the manufacture of civilian type
vehicles virtually ceased almost at 2 moment’s
notice. Intensive production of special milicary
chassis then began without any need for radical
changes in the Works otganisation. So with
the return of peace, it became possible to
resume normal manuficture with a marked
absence of confusion or delay.

It is this characteristic adaptability in dealing
effectively with changing conditions that in-
spires road transport operators with the lively
hope that the war-weary fieets fast approaching
mechanical exhaustion, are 5001 10 be renewed.

Not that the task confronting all motor
vchicle manufacturers at the present time 18 an
easy one, for the aftermath of War has brought
in its wake new and complicated problems.

Nevertheless, the A.E.C. backed by a sound
organisation, resolute administration and a
loyal band of workers, entertains no doubts as
to renewed success in the manufacture, dis-
wibution and servicing of high quality vehicles
in sufficient gquantities, it is hoped, to meet the
most pressing demands in Home and Overseas
markets.

Such lessons as have been detived from war-
time experience are being applied to the design
and construction of A.E.C. post-war models,
s0 that from clouded years the light of the silver
lining is directed hopefully upon the future,
when more and better vehicles bearing the
familiar A.E.C. triangle shall serve the com-
munity on its lawful occasions.

How is it possible, one may ask, for a firm
occupied for so long with military vehicles and
equipment to produce * out of the hat,” so to
speak, the kind of bus so earnestly desired by 2
long-suffering public, compelled to travel daily
in old and worn vehicles or those of the war-
time austerity type ?

Perhaps the more observant of bus users in
London may have noticed something strangely
agrecable in the comfort and performance of
certain new A.E.C. dovble-deckers during
their daily journeys, while the drivers and
conductors of these new wvehicles seem to
relish their arduous duties with new
enthusiasm.

The answer to the first question and the
rcason for such observations as those recorded
gbove, are to be found in the latest A.E.C.
double-decker which, originally known as the
“R.T.” type was designed jointly by the
London Passenger Transport Board and A.E.C.
and was built for and operated by London
Transport just before and during the War.

The post-war version of the “ R.T.” type,
known as the “* REGENT * Mark III, now in
production, presents marked superionty over
any public service vehicle previously offered o
the passenger transport industry. It is char-
acterised by extraordinary ease of control and
high performance derived from an entirely new
conception of air-operated pre-sclective trans-
mission, a greatly improved fluid fiywheel and
a new high-powered siz-cylinder oil engine of 9.6
litre capacity mountad flexibly to provide a
true axial movement and capable of developing
no less than 125 b.h.p. as its mazimum
cutput.

Expressed in terms more readily to be
appreciated by the non-technical reader, all
this means that the AE.C. “REGENT™
Mark 111 donble-decker bus has an amazingly
smooth petformance, largely because every-
thing is made so easy for the driver. The
immense reserve of power enables the heaviest
pessenger loads to be carricd while the engine
is sdll working smoothly and happily under
light control, and the action of the com-
pressed-air brakes produces a sense of safety
that passengers must experience for themscives
to believe possible, ‘

In a word, this latest example of A.E.C.
passenger vehicle design is destined to out-date
all previous cxamples of its class, being
regarded by those who know as the highest
conception of public service vehicle technique
so far achieved in this or any other country.

[ Contirued on page 117
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With the return of peace A.E.C. will again apply its unique experience and

manufacturing facllities 1o the urgent task of providing even more advanced

types of passenger and goods vehicles and other products for the vital interests

of transport by road, rail and sea. On the following pages are featured a few
of the many A.E.C. manunfactures for civilian use,



Two cuamptes of A EC"s most modern r{pﬂ double
deck omnibus.  The *HRegent™ Marck I1L
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A typical double deck mrolley  bus  buil
by AEC. in conjunciion with the English
Elecoric Co. Led.  Since this page was planned
AELC, and Leyland Motors Led, have pooled
their trolley bus manufacturing fesources and
i new Company has heen #:-nmd entitled
British United Traction Ltd, This Company
will in future handle all desipning, manu-
facturing and servicing of trofley buses hithero
buile by A E.C, andnfc'_-.'l;tnd Morors Lud.

60 low. generating set utilsing the A.E.C.
G-cylinder 100 h.p. industrial oil engine.




The smallest in the AEC, goods range.  Two cxamples

ol the A EC. “Monarch" lorry,

Copacity (12 tons gross).



Two cxamples of the AEC"Maradse™ {civilian
type) loery.  Capacity (12 tons gross) and recomes
mended for operation in eonjunction with a grailer,
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Twe of the largest vohicles in the AEC, poodi
range. The AEC. “Mammoth Major” S-whecker.

Capacity (22 tond grossh
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The Fest AL post=war  wehiche
dolivered, A "Muonsech™ lgey being
banded over 1 Mr. 8, Gillate (right)
of the Abctford Maotor Co. Lid,, by
ATLCs WLE, Divisiena] Sales Manager.



Nor is the supply of this excellent type con-
fined to the use of bus undertokings at home,
for the single-deck version, known as the
“ REGAL * Mark III, is being shipped in
considerable numbers for operation in various
parts of the worid.

Special attention has, of course, been paid to
the specification of the overseas model to
comply with local requirements, such as left-
hand steering, the grouping of all auxiharies
and cxhaust manifold on the side of the engine
away from the driver irrespective whether of
left or right-hand control, frame dimensions,
varying wheelbases, and technical details of
minor but extremely important character.

So confident is the Company of the
“REGENT ” and “ REGAL” Mark III
superiority that manufacture of other A E.C.
pre-war bus and coach chassis has been dis-
continued, a bold policy that should influence
wavering potential purchasers, in the fields of
municipal or company-owned undertakings,
that nothing but the best in the way of new
vehicles can be accepted to provide new and
better amenities for the millions who pay for
such services.

Turniog now to the goods vehicle side,
after having earned the highest possible
praise by military authorities, the civilian
*MATADOR » chassis resumes its occu-
pation in carrying the nation’s goods, as it
has done for the past seventeen years. As &
solo vehicle the * MATADOR » will carry
a 12-ton gross load, but its chief attraction is
that of being able to make light work of
additional freights hauled on a trailer.

Where loads not exceeding 12-ton gross are
involved and the use of trailers 15 not con-
venient, the AE.C. “ MONARCH ” is the
ideal vehicle for the work.

It was generally supposed that the purely
military four-wheel driven “ MATADOR ™
would disappear entirely from civilian trans-
port. In actual fact, however, quite a number
of operators in various parts of the world look
upon this four-whecled load cartier as the only
solution to problems arising where loads have
to be transported over roads that are very
imperfect or even non-existent.

Mention of trensport in undeveloped coun-
tries calls attention to the special type of

A.E.C. vehicles ordered by the Ireq Petroleum
Company Lid. These are of the six-wheel
drive type, four-wheel drive being used for
normal road work. Three forms of this
chassis are to be opersted, a booneted
todel fitted with a power winch to form the
tractor of an articulated vehicle with special
semi-trailers to carry pipes or machinery. The
two other models are of ro-ton capacity, one
being 4 general-purpose lorry and the other an
end tipper. These wehicles exemplify the
Company’s determination to really extend their
technical facilities when confronted by clients’
problems for which ne previgus solution had
been found.

Except for incorporating the new 0.6 litre
direct injection oil-engine already mentioned,
the A.E.C. “ MAMMOTH MAJOR ™ six-
whecled goods chassis is being produced largely
in its originel form. Capable of carrying &
19-tons gross load, the post-war version will
undoubtedly enhance its long-established re-
putation, clean design, general all-round qual-
ity and efficiency assuring a long life of
economical and profit earning service.

Alsa powered by the latest ¢.6 litre direct
injection oil-eagine, the “ MAMMOTH
MAJOR » eight-wheeler, introduced in 1935,
comes pack into production to deal as of yore
with 2z-ton gross loads whether they be
hauled over trunk roads in this country, across
the sandy wracks of Africa or through the
pampas of the Western Hemisphere.

Future development in Rail Car design is
being carefully planoed and the Company is
paying every attention to all problems that affect
this now popular type of rail-borne transport.
For soine years before the War, A E.C. marine,
indusirial and stationary oil engines had
been supplied for various types of service. The
Company’s post-war activities in this field will
include engines incorporating many improved
features, and these new power units are now in
production.

These then, are the tools which the Com-
pany are placing in the hands of transport
operators the world over. By doing so the
A.E.C. will play its part in serving the cause of
peace just as faithfully as in bygone days and
with the same determination as when building
vehicles which helped in no small measure o
rernove a horrible smudge from the face of the
earth.



AELC, single deck
bus chassis being
deliversd in Copen-
h-'lhitn. Denmack,
where a large feer
of AE.C% are new

operating.

A "Becal' single deck bus
chageis arrivng in
Ewenos Aires
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EXPORT

Special f-whes] drive AE.C. model 0858 arficulated
E tractar and semi-trailer with 8 25 1on kad of pipes.
t;];: of 3 larpe fleet supplied o the Irag Pemoleom
Ca, Lid,, for service in the Middle East

—
. ]

! ] AE.C's distributor
for Uruguay show-
g a Montevideo
jouernalist a realistic
model of the Com-
pany's single deck
type of bus bsing
supplicd for service
in Montevideo.
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Legft @ tke pepistered rrade mark wnder which A.EC, products are marsered
in (Gt Aritain ard osverseas rnm!n:d, :'J:ﬂ'ﬁi!l'dg 5. Armerica and Spal-rr.
Righr : the repistered rrade mark wnder which AB.C. products gre searketed
m 5. America and Spaim,



