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Background to....

KOREA

UNTIL 1895 Korea was
under nominal Chinese suzerainty.
At the turn of the century Japan's
victories over China and Russia
won Korea for her as a ‘“sphere of
influence,” and in 1910 Korea was
absorbed as an integral part of the
Japanese Empire. An intensely
nationalistic people, the Xoreans
never fully accepted Japanese rule
and maintained a ‘“government in
exile” in China up to the end of
World War II.

At the Cairo Conference in De-
cember, 1943, the United States,
United Kingdom and China agreed
that, “Mindful of the enslavement
of the people of Korea we are re-
solved that Korea shall become free
and independent.” This declaration
was re-affirmed by these powers,
and subscribed to by the USSR at
the Potsdam Conference of July.
1945.

Although at the time they were
agreed to, these resolutions were di-
rected towards the elimination of
Japanese control over Korea, it was
clearly the intention that the coun-
try should become free and inde-
pendent of any outside influence. If
the USSR had any reservations in
mind she carefully refrained from
mentioning them.

When Japan was defeated in 1945,
American and Russian forces occu-
pied Korea to disarm and take into
custody the Japanese military for-

ces there. To avoid confusion an
immediate military decision defining
zones of responsibility for the
American and Russian forces be-
came necessary. The 38th parallel
of latitude was agreed upon as the
dividing line between these zones,
the Russians to disarm the Japanese
troops to the north of it and the
Americans to act south of it. This
line had no geographical, political or
economic significance whatever. It
was nothing more than an arbitrary
boundary between the American and
Russian forces engaged in military
operations.

In December, 1945, the Foreign
Ministers of the United Kingdom,
the United States and the Soviet
Union, assembled in conference in
Moscow, agreed that a provisional
democratic government should be
established for all Korea. The Mos-
cow Agreement, to which China
gave her adherence, provided that
the American and -Russian Com-
mands in Korea were to form a
Joint Commission which would con-
sult with democratic parties and
social organizations in Korea and
make recommendations to the four
Powers for the formation of a pro-
visional democratic Korean Govern-
ment, and to submit proposals for
a four-power trusteeship lasting up
to five years.

As soon as this Joint Commission
met in Seoul in March, 1946, it be-
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came obvious that the USSR was
determined to secure the domination
of Korea by the Communists.

Having suffered a long period of
Japanese domination, the vast ma-
jority of Korean parties were un-
willing to accept proposals for a
trusteeship. The Communists im-
mediately siezed the opportunity to
declare in favour of a trusteeship,
and the Soviet followed suit by re-
fusing to deal with any party op-
posed to the trusteeship plan. If
the Americans had conceded this
point the way would have been left
clear for the domination of the pro-
visional government by Communist-
controlled organizations. Conse-
quently the Americans refused to
give way and the conference ad-
journed sine die in May, 1946, with-
out being able to agree on a report.
Re-convened in the spring of 1947,
the Commission again deadlocked on
the same point and broke up with-
out a decision.

Efforts by the United States mili-
tary commander in Korea to reach
the basis of an agreement with his
opposite number in the Soviet zone
proved equally unsuccessful.

In August, 1947, the USSR rejec-
ted a proposal by the United States
that the four Powers should again
confer with a view to seeking a
solution of the problem. Conse-
quently the United States Govern-
ment laid the whole question of
Korean independence before the
General Assembly of the United
Nations on 17 September, 1947.

A few days later the Soviet sug-
gested to the United States that
American and Russian troops in
Korea should be withdrawn simul-
taneously “during the beginning of
1948.”. This suggestion was rejected

by the United States on the ground
that the withdrawal of occupation
forces from Korea should be con-
sidered as an integral part of the
solution of the whole problem which
was then before the United Nations
Assembly.

Subsequently the United Nations
appointed a Commission to:—

® Travel, observe and consult
with the people of all Korea
with a view to forming a
Korean Government.

@® Supervise the election of a
Korean National Assembly com-
prising representatives from all
Korea.

The UN Commission, consisting of
representatives from Australia,
Canada, Chile, El1 Salvador, France,
India and the Philippines, assembled
in Seoul in January, 1948. The rep-
resentative of the Ukranian Soviet
Republic did not attend.

The Russians refused to allow the
Commission access to North Korea.
This action made it impossible to
hold an all-Korean election so the
Commission referred back to the
United Nations for a direction. The
UN, by 31 votes to 2, resolved that
national elections should be held in
the south.

Accordingly, on 10 May, 1948, elec-
tions for 200 seats in the National
Assembly were held under the su-
pervision of the UN Commission.
The elections resulted in the for-
mation of a government under the
leadership of Dr. Syngman Rhee. In
assessing the representative nature
of this government it should be
borne in mind that 20,000,000 of the
29,000,000 Koreans live south of the
38th parallel. About 92.5 per cent.
of South Koreans voted in the elec-~
tion.
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The government elected under the
supervision of the UN Commission
was recognized by the United Na-
tions. In April, 1949, however, the
Soviet Union exercised the veto to
block the application of the Korean
Republic for membership of UNO.

Almost simultaneously with the
establishment of the Republic of
Korea, another government was
brought into being under Russian
aegis in the northern zone. This
government, which was elected un-
der the usual “rules” obtaining in
Soviet satellite countries, named it-
self the Supreme People’s Council
of the “Democratic People’s Repub-
lic of Korea,” and claimed jurisdic-
tion over the whole country.

In December, 1948, the USSR an-
nounced the withdrawal of its mili-
tary forces from North Korea. They
left behind a Soviet trained North
Korean army of 200,000 troops
equipped with Russian and
Japanese weapons, including planes
and ianks.

The last of the United States
forces were withdrawn in July,
1949. At the request of the South
Korean Government they left be-
hind a small military advisory
group to assist with the organiza-
tion and training of a Korean force
of about 96,000 troops for the main-
tenance of internal order and bor-
der security. American equipment
was made available to the Repub-
lic for the use of these troops.

On 25 June, 1950, North Korean
forces crossed the 38th parallel in
strength with the apparent object
of seizing the entire peninsula and
placing it under control of the
Soviet backed North Korean Go-
vernment. The Security Council of

the TUnited Nations immediately
called upon the invaders to cease
hostilities and withdraw to the 38th
parallel. They took no notice. The
Security Council then called upon
all members of the United Nations
to render assistance to the South
Korean Government in its efforts to
resist the aggression.

In response to the resolution of
the Security Council, the President
of the United States issued an or-
der to the American Navy and Air
Force directing them to cover and
support the South Koreans. The
order was made applicable to the
United States Army on 30 June.
American forces in the Far East
immediately proceeded to execute
this order by going to the assist-
ance of the South Koreans. These
slender forces have since been re-
inforced by formations and units
despatched from the United States.

On 28 June the British and Aus-
tralian Governments placed naval
units in the Far East at the disposal
of the American Commander, Gene-
ral MacArthur. On the same day
the Australian Government placed
77 Squadron, RAAF, then sta-
tioned in Japan, under General
MacArthur’s operational command.
This squadron made its first sortie
in Korea on 2 July.

On 7 July UNO requested the
United States to appoint a com-
mander for the UN forces operating
in Korea. The American Govern-
ment appointed General MacArthur,
who thus became the commander of
the United Nations forces in the
Far East. In the meantime the
United Kingdom, Canada, Austra-
lia and New Zealand had under-
taken to provide additional forces,
including ground troops.




FIVE MINUTES TO TWELVE

Directorate of Military Training.

I T is often argued that
history does not repeat itself. Pro-
tagonists of this notion usually con-
fine their arguments to narrow
fields of study, to the history of in-
dividual nations or particular fields
of human endeavour. Within these
narrow limits, and often mistaking
the appearance of things for the
reality of things, they are sometimes
able to make out a plausible case
in support of their argument. But
the histories of nations are not in-
telligible fields of investigation un-
less they are studied in relation to
the setting in which they are placed
—the history of the civilization
which includes them in its orbit.
And, in this wider field, this more
comprehensive story of human de-
velopment, the argument breaks
down.

We can identify 21 civilizations or
societies which have reached, or
are in process of reaching, full de-
velopment. Of these, seven are liv-
ing co-existent in the world today
and 14 are extinct. Of the 14 ex-
tinct civilizations, two—the Yucatec
and Mexic—were fused by Aztec
conquest to form the Central
American, which was utterly des-
troyed by the Spaniards in the six-
teenth century. One—the Andean—
was destroyed by the same tide of
European conquest. Two — the
Iranic and the Arabic—were fused
by Moslem military conquest and
missionary zeal to form the living
Islamic Society. The remaining 10
extinct civilizations all completed a
full life cycle from genesis to de-
cay.

Examination of the 10 -civiliza-
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tions which have run the full course
reveals a striking similarity in the
paths they followed. A definite
pattern, a life cycle, establishes it-
self. Without exception these
societies have all passed through the
successive stages of genesis, growtn,
breakdown and disintegration. And,
again without exception, each of the
successive stages has been brought
about and carried through to its
conclusion by similar influences.

Birth and Growth.

Our examination shows that the
reason for the birth and growth of
civilizations may be expressed in
the phrase “challenge and response.”
The initial challenge may be caused
by external forces, by the environ-
ment in which the embryo society

finds itself, or by a combination of

both. Thus, the gradual drying up
of the once fertile grazing lands of
North Africa presented the inhabi-
tants with a physical challenge of
increasing severity. They responded
by clearing the swamps in the Nile
valley, and in so doing laid the foun-
dations of the Egyptiac Civilization.
Similarly, the inhabitants of the
western portion of the ruins of the
Roman Empire were faced with a
dual challenge—new ground and the
disintegrating  Hellenic  Society,
which was the basis of Roman cul-
ture. Their response gave birth to
our existing Western Civilization.

The growth of a civilization is due
to a continuation of the process of
challenge and response. The first
successful response produces a new
challenge, which calls for a new re-
sponse. As each successive chal-
lenge is met the way becomes clear
for a fresh advance. On the other
hand, failure to meet a challenge

does not remove the difficulty. The
challenge remains and if it is not
ultimately overcome the civilization
breaks down and decays.

Breakdown.

The Hellenic Civilization was
born of the dual challenge of a bar-
ren land and the disintegrating
Minoan Society which preceded it
in the islands of the Aegean Sea.
After a period of growth it was pre-
sented with the challenge of over-
population. Athens responded suc-
cessfully by specializing her pro-
ducts for export, establishing com-
merce and reorganizing her social
structure to provide for the new
classes thus brought into being. She
then enjoyved a period of extraordi-
nary intellectual brilliance and ma-
terial prosperity. But the new con-
ditions produced a new challenge.
They demanded a higher political
organization than the independent
city states of which the society was
composed. The challenge proved
too severe, the Greeks failed to pro-
duce a solution, and the Hellenic
Society entered a period of bitter
internecine wars which marked the
beginning of its decline.

The period of internecine warfare
ended in the establishment of a uni-
versal state imposed on the Hellenic
world by the military power of
Rome. The inertia brought about by
the universal peace imposed and
maintained by military conquest
produced a further decline in the
quality of leadership. The ultimate
result was the disintegration of the
Hellenic Society into the chaotic
interregnum which formed the
breeding ground for the new so-
ciety, which we know as our living
Western Civilization.
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Life Cycle.

Every one of the ten extinct civi-
lizations which completed the cycle
followed a similar course, a fact
which is all the more striking be-
cause they were dispersed in space
and time. The circumstances which
produced the successive challenges,
and the nature of the challenges,
varied widely. But in each case the
chain of cause and effect followed a
similar course and produced a simi-
lar result. The chain of cause and
effect thus established invariably
conformed to the following phase
pattern:—

Genesis.

A civilization is born as the re-
sult of a successful response by a
primative or chaotic society to the
challenge of the circumstances in
which it finds itself.

Growth.

A period characterized by a series
of successful responses to the chal-
lenges exerted by environment, so-
cial and technological discoveries,
economic pressures, external pres-
sures or any other cause. Success-
ful responses are expressed in terms
of social, political and cultural
creativity.

Breakdown.

The breakdown of a civilization
takes place in two sub-phases.
Failure to respond to a challenge
produces a “Time of Troubles,”
usually characterized by internecine
warfare between the constituent
parts of the civilization. This is fol-
lowed by a “Universal Peace” im-
posed through the agency of a
“Universal State” brought into being
by military conquest.

Disintegration.
The authority of the universal

state declines, the state breaks up
and the society degenerates into
chaos.

Failure of the Leaders.

Observing closely the life cycle
of the extinct civilizations we are
profoundly impresed by the all-
important part played by leadership.
We become aware that all these
societies have been composed of
two main groups—the leaders, who
constitute a minority, and the mass
of the people. Throughout the pro-
cesses of birth and growth the
leaders constitute a creative mino-
rity. So long as this minority re-
mains creative, so long as its mem-
bers lay more emphasis on the re-
sponsibilities of leadership than on
its privileges, and so long as they
continue to find solutions to suc-
cessive problems, the society main-
tains its cohesion and forward im-
pulse. Leaders and led blend to-
gether and, in their respective
spheres of activity, direct their
energies towards still  higher
achievements.

The initial breakdown occurs
when the leaders fail to perform
the function which their place in
the society demands of them. From
being a creative minority they be-
come merely a dominant minority,
jealously guarding their privileges,
but failing to discharge their re-
sponsibilities. Schism appears in
the body social and the civilization
goes into a decline, a decline
brought about by the failure of the
leaders.

Failure of the leaders is always
characterized by a loss of faith in
the spiritual values which gave the
society its cohesion and forward im-
pulse. Long after they have finally
abandoned the faith of their fathers
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the leaders continue to pay lip ser-
vice to it, to go through the old
drills, the old motions, of spiritual
exercise. From its habit of mimesis
the mass follows until it is too late
to turn back from the fatal road to
extinction. Standards of conduct de-
cline, the ethical code degenerates
into indifference and cynicism,
morale is progressively weakened
until it can no longer sustain the
society in a struggle against a strong
physical challenge.

It is important, also, to note
another constantly recurring pheno-
menon. There is an apparent con-
tinvation of growth after the actual
point of breakdown has been passed.

A society may continue to produce.

brilliant technological achievements
even whilst it is in decline. The
progress of civilizations is not
measured in terms of technical dis-
coveries, which, indeed, often them-
selves constitute a formidable chal-
lenge. If progress is to continue
these discoveries and processes must
be expressed in terms of cultural
achievements and social values and
relationships.

Western Civilization.

Because we are so close to the
events of our own times, because
we are participating in them, it is
not easy to say what point Western
Civilization has reached. We can
clearly discern the origins of our
society amongst the ruins of the dis-
integrating Hellenic Civilization. We
can follow the dramatic story of
successive challenges and responses,
the evolution of the feudal system
from the chaos which followed the
collapse of the Hellenic universal
state (Roman Empire), the great
counter-offensive against the Sara-
cenic onslaught of the sixth and

seventh centuries, the overseas ex-
pansion of Western culture brought
about by the pressure of population
and unjust social codes. We know
that we have not yet arrived at the
phase of the universal state. But,
when we consider recent history we
may well conclude that we are al-
ready far advanced in our time of
troubles.

If internecine warfare is a charac-
teristic of a time of troubles, the
wars which have riven Western
Civilization for the last 150 years
provide strong evidence that we have
at least entered a period of grave
crisis. However, even if we do con-
clude that we are in the midst of
our time of troubles it does not
necessarily mean that we are
doomed to follow the ten civiliza-
tions that have gone to extinction
along the same fatal path. No chain
of causation is complete until it has
produced its final effect. And a
civilization is not an animal orga-
nism, ‘condemned by an inexorable
destiny to die after traversing a pre-
determined life curve. Civilizations
are composed of human beings, and
human beings are blessed with the
gift of free will, a gift which they
can exercise, if they choose, towards
the attainment of their own salva-
tion.

Because man is free to choose his
destiny we cannot deduce from the
study of history an immutable law
governing the lift cycles of civiliza-
tions and setting a limit to their
terms of existence. But we can say
that all the ten extinct civilizations
followed a similar course and that
they followed it for similar reasons.
It seems an inescapable conclusion,
therefore, that if we fail in the
same respects as they failed, if we
fail to produce a successful response
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to a major challenge, we must share
their fate.

If this be so we should now en-
deavour to assess the nature of the
challenge which confronts us today,
and determine the course of action
necessary to meet it.

Challenge io the West.

Two almost exactly analogous ex-
amples can be drawn from the his-
tory of Western Civilization to illus-
trate the situation in which we find
ourselves today.

In the sixth and seventh centuries
the Saracens, from their bases in
Asia Minor, over-ran the outposts of
the West in the eastern Metiter-
ranean and north Africa, crossed
into  Spain and Sicily, and
threatened the very heart of Chris-
tendom. At the time Christendom
was in no fit state to meet this
powerful external challenge because
it was menaced by an equally grave
threat from within. Leadership was
at a low ebb, spiritual faith was
waning, selfishness, cynicism and
materialism pervaded society from
top to bottom.

As the ramparts fell one by one.
as the seemingly irresistible tide of
conquest flowed westward and
northward, distraught Christendom
looked into its soul and saw there
the rottenness of decay. But Chris-
tendom, saw, too, what had to be
done, first to arrest the decay and
then to defeat the enemy hammer-
ing at the inner keep. Men returned
to the God of their fathers, and from
that Source of spiritual strength a
great wave of faith swept over
Europe. Leadership threw off its
torpor and assumed its responsibili-
ties. No price was too high, no sac-
rifice too great, no labour too heavy.

From renewed moral strength Chris-
tendom drew renewed physical
vigour. The tide of Saracenic con-
quest was held and then in a great
counter-offensive, driven back al-
most to the place from whence it
came.

Five centuries later the Saracenic
onslaught was renewed under the
leadership of the Ottoman Turks.
The new attack caught the West in
the same demoralized state as the
first. Christendom produced the
same response to the dual challenge,
though not quite on the same scale.
The counter-offensive died away be-
fore it reached the Bosphorus.

Reading a bare outline of these
events on a few pages of a history
book, we fail to appreciate the im-
mensity of the efforts made by Wes-
tern Civilisation on these two occa-
sions. The great proportion of the
available energy directly devoted to
the war, and the length of time over
which the efforts were sustained,
constitute feats of sacrifice and en-
durance which have seldom been
surpassed. On both occasions Wes-
tern Civilisation responded to a
dual challenge with a veritable
tour-de-force.

It is not hard to see the external
challenge facing us today, though
its nature is often misunderstood and
its magnitude underestimated. In
our time of troubles we have become
so used to internecine strife that we
are apt to think of the conflict with
Russia as a dispute between two
rival groups of nations. It is much
more than that. It is a collision
between two utterly incompatible
civilizations which have nothing in
common except their common hu-
manity. In their concepts of the
purpose of life, and of spiritual and
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cultural values and social relation-
ships—the things which constitute
a civilization—they are further apart
than Saracen and Christian, who
worshipped the same God in dif-
ferent ways and under different
names, and whose codes of morality
were therefore generally similar.
But the ambitious, ruthless men
who are directing the onslaught on
the West today, and for the most
part the men who carry it out,
worship no God at all. They look at
life through pagan eyes, their phi-
losophy is based on atheistic ma-
terialism and their laws on pure ex-
pediency. The morale which sus-
tains them and drives them on is
an amalgam of a satanic lust for
power, the élan of the barbarian war
bands in their tidal waves of con-
quest, and the deep, ancient am-
bition in the Russian soul, “Mother
Russia” on the march at last to
accomplish her messianic mission of
regenerating the world.

Materially our adversaries are
very strong, stronger perhaps than
we are. They possess great physical
resources and they command the
allegiance of vast numbers of men
eager to do their bidding. To crush
the challenge, even to deflect the
blow, will require an immense and
sustained physical response com-
parable in scope and intensity to the
greatest efforts ever put forth by
Western Civilization.

Shall We Respond?

Are we of the West in a fit moral
condition to meet the challenge?
Have we sufficient spiritual strength
to sustain the sarcifices, the exer-
tions, necessary even to maintain
our position, much less to carry us
to decisive victory?

It may well be doubted. How long
is it since we abandoned, in prac-
tice if not in theory, the moral
standards of the faith which is the
basis and inspiration of our civiliza-
tion? How long is it since we made
the pursuit of material aims, of per-
sonal aggrandizement, the sole pur-
pose of existence? Few generations
have listened so attentively to lo-
quacious intellectuals whose shal-
lowness of thinking is equalled only
by their facility of expression, to
scientists deifying their own dis-
coveries, and to mathematicians
peddling pseudo philosophies.
Dazzled by the brilliance of our tech-
nological achievements, we are fast
losing the ability to distinguish be-
tween the superficial and the fun-
damental.

If we are to meet the external
challenge, the most powerful, the
most threatening, challenge the West
has ever faced, we must return to
the faith of our fathers, to the
spiritual and ethical basis of our
civilization. For in that faith alone
can we find the inspiration and the
moral strength necessary to sustain
us through the labours, the suffer-
ings, the disasters that surely lie
ahead.

In this crisis the responsibilities
falling on leaders at all levels are
very great. Not only do they have
to show without equivocation what
has to be done, but they have to take
the lead in doing it. Leadership,
therefore, must be positive and
dynamic, in the spiritual sphere as
well as in the physical. We must
return to the God of our fathers, to
the old knightly virtues of Christian
faith, of devotion to our cause and
self-sacrifice in its realization. Only
by these means can we overcome the
internal challenge, an essential re-
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quirement for the defeat of the ex-
ternal challenge.

Because we have travelled so far
along the road to apostasy, effective
leadership in the spiritual sphere, in
a return to the faith and practice of
Christianity, will require great moral
courage on the part of every leader.
If we fail to give this leadership
Western Civilization will surely go
down to extinction, in all human
probability in our time, in a holo-
caust of suffering and destruction
transcending anything ever perpe-
trated by the Mongol ancestors of
our present assailants.

It can be done. Our forebears
twice accomplished a similar feat.
Shall we be lesser men? Will our
children remember us with honour
and gratitude, or with aversion and
contempt?

If the moral and physical exer-
tions demanded of us are great, the
rewards offered by success are
greater still. Victory over the dual
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challenge may well give Western
Civilization, for the first time for
centuries, the chance of a universal
peace imposed by agreement rather
than through the agency of a uni-
versal state established and main-
tained by military conquest.

Let us then accept the challenge
with a good heart. In the spirit of
the Christian knights who carried
the banners of their faith to vie-
tory, let us find the inspiration to
give the leadership demanded of us
now, saying with Rupert Brooke—

“Now God be thanked Who has
matched us with His hour,

And caught our youth, and wa-
kened us from sleeping,
With hand made sure, clear eye, and
sharpened power,

To turn, as swimmers into clean-
ness leaping . . .”

There is still time to do these
things. But time for the West is
running out. It is, in fact, rather less
than five minutes to twelve.
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CONVOY CONCERTINA

Condensed from an article by Colonel J. W. Bishop, OBE,
in the Canadian Army Journal,

WHILE on the Head-
quarters of 5th Canadian Armoured
Division in England, I was deeply
impressed with the speed my Hup.
was required to attain to keep sta-
tion in the AQ group. As thirteenth
in the column we usually hit over
50 miles an hour within two or
three minutes of leaving the har-
bour. The convoy leader, however,
invariably assured me that his speed
had never evceeded 20 miles an
hour.

The cause of over-speed of the
column tail continued to remain a
mystery until a thorough analysis
was carried out. The key to the
solution was actually obtained by
watching a file of kindergarten chil-
dren move from the school-yard to
their class-room. The slight time
lag in the movement of each suc-
ceeding child resulted in the tail-
end toddler running flat out to catch

up.

With this example as a guide, 1
looked into the time lag in the re-
flexes of convoy drivers and found
that the average time to get mov-
ing after the vehicle in front had
started was ten seconds. Thus,
with a convoy speed of 20 miles an
hour and with 20 vehicles in the
column and a density of 20 vehicles
to the mile, the column length is

increased from omne to two miles
before the tail vehicle moves at all.
The over-speed occurs when it at-
tempts to close up.

It could be argued that the clos-
ing-up process might be done more
leisurely. The fear of losing the
column is such, however, that, des-
pite rules and regulations, and even
despite the best possible road con-
trol and the issuing of route cards
and maps, drivers still persist in
trying to catch up quickly.

The lengthening of the concertina
is not confined to starting. The same
effect is encountered under condi-
tions where certain vehicles of the
convoy are unable to hold the same
speed as the leader; for example,
a steep or long hill, or a stretch of
bad road. Regardless of the cause
of the extension, over-speeding of
the column tail is almost certain to
ensue.

Having determined the cause of
concertina effect to be due to pro-
gressive time lag on starting, or’
hills, or bad roads, or defiles, en-
countered during movement, experi-
ments were carried out with convoys
of mixed light and heavy vehicles
in an attempt to establish a set of
principles which would tend to re-
tify the trouble.
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The starting problem was solved
largely by adopting a system of sig-
nals designed to reduce the lag be-
tween movement of successive ve-
hicles. The first signal meant in
effect, “Start your motor and be-
gin to move immediately you detect
movement ahead.” On receipt of
the acknowledging signal from the
rear the leader moved off, and the
entire column was found to be un-
der way in about 20 seconds in-
stead of three minutes.

This procedure was later defined

other words, the last vehicle moved
off at the moment it acknowledged
the standby signal. Fach successive
vehicle followed suit, the leader
moving last of all. This resulted in
a slight temporary shortening of
the column, but permitted it to
accelerate quickly to rated speed,
without hesitation at half-speed and
with no signs of over-speed. The
disadvantage of increased density
and difficulties at night should, how-
ever, keep this method in the cate-
gory of an interesting experiment.

by adoption of the principle that
the convoy leader should accele-
rate slowly to half convoy speed,
hold that speed for one minute for
every ten vehicles in the convoy
and then accelerate, again slowly, to
rated convoy speed. A combina-
tion of these drills was found to
be thoroughly effective in holding
the column to its proper density and
avoiding‘over-speeding of the tail.

In the course of experimentation,
and to prove conclusively that time
lag was the culprit, the column was
moved off several times tail first. In

RIGHT

The “head first” method is much

more practical.

So much for moving off. Now
let’s take a look at the second half
of the problem.

Quite obviously the reason for
over-speed during movement is
caused by the tail attempting to
catch up to normal intervals and
thus avoid the possibility of getting
separated. As it is impractical to
use road control to the extent that
the system is fool-proof, let alone
idiot-proof, some means must be
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found which will hold the convoy
together. This was accomplished
by establishing the principles that
the leader must gauge his speed in
terms of the slowest vehicle in his
convoy and must held that reduced
speed until he is certain that the
tail has cleared the defile, hill or
other obstacle responsible for the
slow-down. As in the starting pro-
cedure, he should then accelerate
slowly to rated speed, and convoy
drivers must be on the alert to alter
speed accordingly. An easy way to
assist the leader in selecting the
proper speed is to place the slowest
vehicle immediately behind him.
Unfortunately, however, tactical
considerations may rule against this,
but there is no reason why it should
not be done during administrative or
approach moves.

In summing up, the main points
to watch are:—

On Starting:

(a) Reduce the time lag on start-
ing.

(b) Accelerate slowly.

(c)Hold half-speed for one minute
for every ten convoy vehicles.

During the Move:

(a) Select the speed in terms of
the slowest vehicle.

(b) Hold reduced speed till the
tail is able to resume normal
speed.

(c) Accelerate slowly.

These suggestions are, however,
worthless unless the drivers are con-
stantly on the alert to catch any
acceleration or deceleration of the
vehicles in front. It is most impor-
tant, too, that drivers be taught to
gauge distance with a reasonable
degree of accuracy.

Tuli never had to leave garrisons behind him in occupation,
for where he passed there was nothing left but uninhabited
ruins. Of towns which had contained from 70,000 to 1,000,000
inhabitants nothing remained alive, neither a dog nor a cat...

~Michael Prawdin in the “Mongol Empire.”
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Part 2.

In the first part of this article I
dealt with the background to the
Allied invasion of France in 1944,
Before the first enemy soldier had
set foot on French soil the weak-
nesses and errors of the German
High Command had already made
it almost certain that the Allies
would be  wvictorious. Hitler's
assumpti.on of Supreme German
Comimand, his “arm-chair” strategy
(he never visited the Western battle
areas), the type of advisers upon
whom he leaned, the lack of autho-

rity of the Supreme Commander
West, Field-Marshal von Rundstedt,
and the resultant inability to get
clear-cut decisions on controversial
issues, Rommel’s “linear” defence
of the coast-line and refusal to hold
the panzers back as operational re-
serves—all led to the inevitable re-
sult.

Of the wvarious military forma-
tions in the West, only the 7th Ger-
man Army and my Panzergroup
were seriously engaged in opposing
the Allies. Army Group “C” (Blas-
kowitz) controlled Southern France
and was already in retreat when
the Allied landings on the Mediter-
ranean coast took place in August,
1944, Christiansen’s Netherlands
Command was static, while von Sal-
muth’s 15th Army in the Pas de
Calais area was not moved to Nor-
mandy because Jodl, Rommel and
von Salmuth were all sure that a
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second Allied invasion would be
mounted east of the Seine estuary.
Not until a week after D-Day did
parts of the 15th Army move west-
wards—and it was then too late!
As I pointed out in Part 1 of this
article last month, neither the date
'nor the location of the Allied in-

remarked earlier, neither Jodl, Hit-
ler’s Chief of Staff of the Armed
Services, nor Rommel, the Com-
mander-in-Chief of Army Group
“B,” would accept this obvious fact
until it was too late to move the
15th German Army to the support of
the 7th German Army in Normandy.

The Organization of “Supreme Command West” in France, 1944.

vasion surprised wus. Normandy
figured amongst the three possible
invasion areas—the other two being
Southern France and the Pas de
Calais region. Early in the fighting
it became clear to us (from cap-
tured enemy orders) that the Nor-
mandy assault was to be the only
cross-Channel attack, although, as

The first news I had of the Allied
invasion was on the morning of 6
June, 1944, A short while later I
learned that orders had been issued
by Supreme Command West to
move the panzer division Hitler
jugend and soon afterwards Pan-
zerlehr Division to the western end
of the Allied beachhead. I appealed
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to Field-Marshal von Runstedt at
least to delay the second of these
divisions until after nightfall, on
account of the enemy’s command of
the air. Von Rundstedt did not
comply with my request, and as a
result the Panzerlehr Division lost
some 123 trucks and the bulk of its
armoured carriers during the march.

The initial moves of the panzer
divisions were ordered without
reference to me. Since Hitler him-
self had agreed to the retention of
four panzer divisions as a mobile
operational reserve, the order to
push these units into the line meant
that O K.W. had gone back on this
decision.

On 7 June, the day after the first
Allied landings, I was ordered to
take over the Caen sector on either
side of the Orne River, my left
boundary being in the neighbour-
hood of Tilly. By the time I reached
Argentan it was clear that hostile
air action had thoroughly and skil-
fully interrupted road communica-
tion by bombing such bottlenecks
as villages, bridges and culverts,
and detours were scarce and diffi-
cult to find. Furthermore, the mili-
tary police available were quite
insufficient to control the weight of
traffic moving to and from the
front.

As an additional complication,
Panzergroup West was under the
command of the 7th Army, so that
direct contact between my staff and
Rommel, the Army Group comman-
der, was for the time being pro-
hibited. Subsequently Pangergroup
West was released from 7th Army
control and became in effect an in-
dependent army.

The 21th Panzer Division, which
was billetted in the neighbourhood

of Caen on 6 June, was the first to
go into action. Strong elements of
the division lay close to the land-
ing zones of the 6th British Air-
borne Division. Contrary to the
teaching of Panzergroup West,
which required immediate counter-
assault against airborne landings in
order to take advantage of the
initial disorganisation of parachute
and glider-borne troops, Field-Mar-
shal Rommel had issued an order
that the 21st Panzers were to move
only on receipt of his personal in-
struction, and when the hostile
attack began Rommel had left for
Germany, so that the Panzer divi-
sion remained inactive at the time
when most advantage might be
taken of the enemy weakness. The
Chief of Staff of the Tth German
Army made repeated requests that
the panzer division be permitted to
go into action, his first message be-
ing transmitted at 0215 hours on 6
June, but it was not until 0615 hours
that the request was finally gran-
ted.

The staff of the 7th Army was
one of the few clear-sighted and
tactically sound staffs on the Wes-
tern Front. It ordered the panzer
division to attack the enemy along
the eastern bank of the Orne only,
but at the last moment this order
was altered by the command of the
infantry formation under which the
21st Panzer Division was placed,
and the panzers, which had just
made contact with the British air-
borne troops, were diverted to the.
western bank of the river, where,
of course, they arrived too late to
be effective.

By noon on 6 June the enemy
had established a beach-head
twenty-five kilometers wide and five
kilometers deep between the Orne
and the Vire. To the rear and left
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of thL 21st Panzers, the 12th SS
(Hitlerjugend) Division was ad-
vancing on Caen and west of it.
Further to the rear the Panzerlehr
Division was concentrating for an
attack north-east and north-west of
Tilly-sur-Sueilles. By the time this
division was ready to mount its
attack on 8 June the enemy was re-
ported to be in strength around
Brouay, between Caen and Bayeux.

Pending the arrival of the staff
of Panzergroup West 1 SS Corps,
which meanwhile had arrived south
of Caen, assumed command of the
three panzer divisions in this sector.
Had 1 SS Corps taken control of
the situation at once it might have
been possible to deal the British a
severe blow in Courseuilles area.
However, 1 SS Corps, instead of
ignoring the succession of contra-
dictory orders which emanated from
the wvarious superior headquarters,
was unduly influenced by them,
with the result that it missed the
psychological moment and lost the
chance of making a co-ordinated
effort before the enemy had con-
solidated his beach-head. By 10
June such an attack by the panzers
could not reap the rich reward
which was to be had forty-eight
hours earlier.

On the evening of 8 June my
headquarters took over command of
the sector from the east of the
Orne westwards to Tilly exclusive.
Having visited the units in action
I reported by telephone to the Com-
mander-in-Chief of the 7th Army,
Colonel-General Dollman, that I
was prepared to make an early
attack and asked for a free hand
to do so. Dollman agreed.

We were fully aware of the
British landing methods, having
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studied the instructions captured
after the unsuccessful Dieppe raid
in 1942. There was no doubt that,
so far, the enemy had been success-
ful in establishing a large beach-
head and that he had made good
use of the three days’ grace to build
up and consolidate his initial gains.
The Luftwaffe undertook no coun-
ter-offensives in daylight and its
activities by night were of a very
minor nature. The same must be
said of the German navy, despite
the propaganda which Goebbels was
putting out. On our part, we were
severely hampered by superior or-
ders. O.K.W. clung to the idea that
the Panzergroup, which was the
strongest formation available in the
West, was to be used to block the
way to Paris. This was why, in
the first instance, the panzer divi-
sions were committed on the eastern
flank of the Allied beach-head.
Furthermore, there was a strict
order from O.K.W. that no ground
was to be yielded, even in mobile
warfare. Needless to say, this pre-
vented the mobile panzer divisions
from being used effectively.

Accepting these limitations,
especially the lack of air support,
which meant that any panzer attack
must be mounted under the cover
of darkness, my chief idea was to
attack the enemy in order to
demonstrate that the panzers were
still aggressive. This would com-
pel the British to delay further ad-
vances and thus give us time to
prepare subsequent blows. Owing
to Allied air action against our de-
pots and supply bases, ammunition
and fuel were beginning to run
short. However, I did not permit
this to interrupt the attack. Hav-
ing made a personal reconnaissance
from the abbey north of Caen, 1
ordered the participating troops to
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be ready for action north of Caen at
nightfall on 10 June with a view
to striking along and on either
side of the narrow-gauge railway
running northward from Caen. This
terrain had been, in September,
1940, the training area for 24th
Army Corps, which I had then
commanded, in preparation for the
invasion of England which never
came off. (Operation “Sea Lion,—
See AAJ No. 8, Aug-Sep, 49).

While making my reconnaissance
I witnessed part of a tank regiment
of the 12th SS Division going into
action. Soon after the tanks had
left the cover of the western out-
skirts of Caen a large number of
hostile bombers appeared and
strafed the panzers. This was
exactly what I had feared, and con-
firmed my opinion that without con-
trol of the air, panzers could only
operate successfully by night.

The planned attack by the Pan-
zergroup was not delivered. Dur-
ing the afternoon of 10 June exag-
gerated messages were received
from Panzerlehr Division, stating
that the enemy was attacking in
force and that the front was broken,
a large body of Allied tanks ad-
vancing in a south-easterly direc-
tion. Soon after this my command
post was submitted to extremely
heavy bombing and strafing which
lasted a couple of hours. The en-
tire operations section and most of
the officers of the first echelon
were killed in this air raid, and
much of the material—transport,
signal equipment and so forth—
was knocked out, in spite of the fact
that it had been widely dispersed.
It seems probable that the Allies
learned of our location through the
local French Resistance organisa-
tion. Shortly after this disaster I

received orders to hand over com-
mand of the Panzergroup to 1 SS
Corps. The planned attack had to
be called off.

When 1 SS Corps assumed com-
mand late on 10 June, the most
threatened sector on Panzerlehr's
front was south-east of Bayeux.
After the enemy had taken this
town on 7 June, American elements
had pushed south-westward towards
the Drome, so that a wedge was
driven between 1 SS Corps and 11
Paratroop Corps. Army Group “B”
planned to eliminate this threat
with a combined attack from both
flanks by 1 SS Corps and 11 Para-
troop Corps. This idea, which had
been a reasonable one, was dropped,
however, and 11 Paratroop Corps
was diverted towards the coast at
Isigny, in the centre of the Ameri-
can beach-head.

It was natural immediately after
the Allied landing operations that
the German counter-efforts should
be of a purely tactical nature. How-
ever, in order to regain the initia-
tive it would be necessary for us to
undertake an operational counter-
offensive. By 12 June such
measures were due to be taken.
However, examining the orders
issued by the various superior head-
quarters between 10 and 12 June,
one is forced to the conclusion that
the German command simulta-
neously pursued no less than four
distinct aims, each of a defensive
nature. These were:—

To prevent a hostile advance in

the Caen sector;

To prevent a hostile advance in

the Bayeux sector;

To eliminate the enemy bridge-
heads on each side of the Vire;
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To \prevent the Cotentin penin-
sula from being cut off and a
drive towards Cherbourg being

mounted.

According to the von Schlieffen
school of thought, the course to be
adopted would have been to attack
Bayeux and the region north of it
with all available panzer forces on
13 June, all units being under a
single command. It was by such
concentration of forces that the Red
Armies were defeated by us in 1941
and 1942, But the ‘‘arm-chair”
strategy of Berchtesgaden, and
Rommel’s lack of strategic training,
resulted in the . panzer divisions
being frittered away in piecemeal
operations of a minor and defensive
nature. In the meanwhile, orders
and estimates varied almost hourly.

With a delay of between six and
ten days after the initial landing of
the Allies two further divisions
were coming piecemeal into the sec-
tor of Panzergroup Waest. These
were the Liebstandarte (Hitler’s
bodyguard), which came from Wes-
tern Belgium, and the 2nd Panzer

Division, which came from the
Amiens area. Both were armoured
formations.

Before the invasion Field-Marshal
Rundstedt had promised — on my
instigation — that the panzer divi-
sions were to be committed as units
and not piecemeal by companies
and regiments. He had even em-
bodied this is one of his numerous
orders. In the event, however, the
exact reverse took place; since “the
line had to be held” elements of
the panzer divisions were thrown
into battle without regard to the
tactical unity of the divisions.

In what we some times called the
‘‘pre-corporal” days—that is, before
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Hitler and his cronies began to con-
duct the war with complete disre-
gard of the trained military experts
—we would not have been unduly
worried by the situation in the front
line becoming apparently critical.
We should have waited unperturbed
until all the reserve divisions in-
volved had assembled and should
then have launched them in a coun-
ter-blow against the enemy.

Under the regime now in vogue,
however, this method was not pos-
sible. Neither Hitler, nor Supreme
Command West understood — nor
had the courage to — let ‘“panzer
situations” ripen.

Sepp Dietrich, the commander of
1 SS Corps, who had direct contact
with Himmler, wanted to keep both
the original divisions of his corps,
Hitlerjugend and Liebstandarte,
within the corps. The 2nd Panzer
Division (an Army, not an SS unit)
was held back by Rommel for some
time, because, in expectation of the
“20 July Plot” to assassinate Hitler,
he wished to have a “reliable” Army
division available for any emer-
gency. Although the situation at*
the front obliged him to commit the
2nd Panzers on the western sector
of the battlefield, where it opposed
the 1st US Division, Rommel did
manage to keep the 116th Panzer
Division in reserve until the middle
of July.

These two extraneous factors,
which had nothing to do with the
conduct of the battle, interfered
with the tactical handling of the
situation in Normandy.

In the meantime, further to the
west, the first-rate 2nd SS Division
(Das Reich) and the Panzergrena-
dier Division Goetz von Berlichin-
gen were hurried from the south of
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the Loire and committed in support
of the infantry formations in the
St. Lo area, the tanks being em-
ployed partly as defensive pillboxes.

Because of the system of com-
mitting the sub-units of these divi-
sions piecemeal as they arrived at
the front, the grenadier (viz.,
armoured infantry) regiments were
already exhausted and reduced in
combat strength when their divi-
sional tank regiments came up, the
latter being, of course, slower to
arrive.

To sum up the foregoing, the pan-
zer divisions could not have been
frittered away and committed to
battle with less understanding.

From 10 to 20 June the Allies
undertook mno major operations
against us. Indeed, we were not
surprised that there should be a
pause for reorganisation, since by
tradition the British soldier is slow

and cautious rather than daring in

his manner of waging war. As a
tactician, Field-Marshal Montgomery
was particularly vautions, relying
always upon superiority of material
rather than wupon brilliant ma-
noeuvre. This was exactly what I
had expected. On the other hand
it should not be thought that the
British troops were not exceedingly
brave. The Canadians were especl-
ally courageous. Both the British
and Canadians reacted in battle just
as we had anticipated, but the
Americans had been rather a
mystery to us. It was impossible to
forecast just how they would acquit
themselves in action.

The only British armoured divi-
sion to prove a serious nuisance to
us at this period was the Tth—the
famous “Desert Rats.” The troopers
were experienced desert fighters and

understood tank warfare thor?iJghly.
Incidentally. this division had been
my host in Heliopolis, during 'a visit
I paid in 1937, when I spent several
very enjoyable hours in the mess.

As regards British armoured tac-
tics, I personally favour the method
adopted by Montgomery in prefer-
ence to that recommended by Gene-
ral Martel, the Director of British
Royal Armoured Corps until 1942,
Martel’s belief in the dual func-
tions of tanks and the resultant
necessity for two types—the “In-
fantry” and the “Cruiser” tank—is
doctrinaire rather than practical. In
action it is rarely possible to have
available both types of unit so that
either may be committed according
to the demands of the situation. We
Germans have a basic military
axiom which is undoubtedly a sound
one: “Im Krige hat nur Eintaches
Erfolg.” (“In war, only simple solu-
tions will prove successful.”)

In my opinion, the formation
which breaks through the hostile
defences should be employed in ex-
ploiting the break-through. There
is little enough time during which
one may take advantage of a local
defeat of the enemy, and if leap-
frogging is attempted the psycholo-
gical moment may be missed. This
time-losing method of leap-frogging
formations through one another was
employed by the peace-time British
Army in the ’'Thirties, and to my
mind it was not successful in com-
bat. Speed is of first importance
in armoured warfare.

The Russians, of whom I had some
experience during the years 1941
and 1942, serving both with Gude-
rian during his rapid armoured
march on Moscow and with wvon
Kleist during the Stalingrad-Kuban-
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Caucasus offensive in the following
year, are inclined to be doctrinaire
like the British. On the other hand,
the Americans do not seem ot have
allowed theory to master the prac-
tical, which is, after all, the sanest
outlook.

During the respite allowed us by
the slight lull in Allied operations,
we rushed reserves up to the front.
From Bayeux the British continued
to press towards the south-east,
while the Americans established
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It had been delayed by the fact that
almost no radio equipment was
available, as the radio factories in
Germany had suffered severely from
enemy air action.

By 23 June the menacing situation
at Cherbourg, together with the fact
that the enemy had been reinforced
by at least half a dozen divisions,
was appreciated by the 7th German
Army, and it was recognised by the
Army Staff that the next Allied push
would be west of the Vire. Two
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The Normandy Battle Area on 30 June,

themselves in the Caumont area.
About this time the Command of
the 7th German Army once again
emphasised that the panzer forces
were not being employed as they
should be, and proposed to Army
Group “B” that 1 and 11 SS Corps
and 47 Panzer Corps, together with
86 Army Corps, be united in Pan-
zergroup West’s control. This pro-
posal was a sound one for it was
still not too late. The reforming of
my staff was now almost completed.

1944,

courses lay open to us. The first
was to mount a powerful panzer
attack—employing the newly re-
ceived “Tiger” tank battalions—in
the Bayeux region. The second was
to transfer the panzer forces west-
ward to the Cotentin peninsula and
throw them against the Americans
there before the fall of Cherbourg
should release the formations em-
ployed in reducing the great port.
But nothing of this kind happened.
Rommel had lost all faith in the
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ability of panzer units to move in
face of enemy air superiority. In-
fluenced by his experience in the
open North African desert, he did
not allow for the fact that there was
all the difference in the world be-
tween Libya and the well-covered
Normandy terrain. So the piecemeal
operations went on.

On the 28 June the reconstituted
Panzergroup West took over control
of the troops in the area between
the Seine and the Drome; 1 and 11
SS Corps, 86 Army Corps and 47
Panzer Corps, 11 SS Corps (9th and
10th SS Divisions) had just returned
from the Eastern (Russian) Front,
where it had fought after earlier
training by me in France in 1943.
It was not quite ready to mount an
offensive in order to relieve the
hardpressed 1 SS Corps to the west
of Caen, and, accordingly, upon re-
suming command of the sector I re
quested permission to delay the
attack for twenty-four hours in
order to complete the preperations.
This was refused, so that an over-
hasty operation was mounted which
gained some local tactical success,
but was unable to alter the overall
situation. v

The arrival of a number of in-
fantry divisions presented us with
an opportunity to withdraw three
panzer divisions from the line and
assemble them under the command
of 1 SS Corps as mobile reserves.
This was suggested to Rommel. Al-
though his Chief of Staff concurred
with the proposal, Rommel himself
firmly declined. “The infantry is not
able to undertake the task and will
not undertake it,” was his reply.

His refusal may have had a poli-
tical reason. It could not be ex-
pected that shortly before the 20
July, on which day Hitler was to be

eliminated, Rommel (who was a
party to the plot) would have been
eager to place three divisions under
the command of 1 SS Corps, which
was likely to remain loyal to Hit-
ler and might accordingly be a direct
threat to himself.

At noon on 28 June Colonel-Gene-
ral Dollman, Commander-in-Chief of
the 7th Army died. The Command-
ing General of 11 SS Corps, General
Hausser, an able and extremely
brave officer, took over the command
of the T7th Army, together with
Panzergroup West, although he was
junior to myself. From Berchtes-
gaden Hitler gave his consent to this
alteration, for he distrusted me, but
this state of affairs continued only
during the absence of von Rund-
stedt and Rommel at a conference
at Hitler’'s headquarters.

The 2nd British Army continued
to extend its front south-west of
Caen. Since the situation was be-
coming more and more grave, and
all efforts of the panzer units failed
to throw back the enemy, it became
clear that there was little hope of
victory left. It was obvious that
plain speaking was needed. Accord-
ingly, I submitted the following re-
port to O.K.W. through the usual
channels of command:—

“The estimate of the situation
must be faced up to realistically.
To drive the enemy back into the
sea is out of the question. He has
formed a strong front of consider-
able depth, and has reserves avail-
able. After the surrender of Cher-
bourg further hostile divisions
will be freed. The German panzer
divisions are being bled white in
purely defensive positions under
the fire concentrations of enemy
ship-borne artillery.
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“It is of primary importance to
keep the panzer formations ‘in
being’ for offensive employment in
the future. This can be brought
about and success ensured by
straightening the front . . .

“, .. It is therefore proposed to
abandon the northern part of
Caen, to withdraw the front line
behind the Orne River, and to
occupy a line of defended locali-
ties across the Caumont. This
will permit the withdrawal of two
and a half panzer divisions for
rest and later offensive action
(half of 21st Panzers, Hitlerjugend
and the panzer training divisian).

“This ought to be done imme-
diately in order to benefit from the
alteration.

“Experience on the Eastern
(Russian) front teaches the lessor
of clinging to bridgeheads.”

Field-Marshals Rommel and von
Rundstedt both agreed.

The result of this report was in-
stantaneous. Von Rundstedt and 1
were immediately relieved of our
appointment by Hitler. Telling ur
of this development, Rommel an-
nounced, “I will be next.”1 On the
evening of 5 July I handed over
command of the Panzergroup to my
successor, General Eberbach.

In the foregoing account of the
Normandy battles I have been ex-
tremely critical of the higher Ger-
man command, especially of Field-
Marshal Rommel and of OK.W.
headed by Hitler and his adviser
Jodl. I believed from the first that
“Cordon defence” of the coasts was
not practicable for a number of rea-
sons, and that the only method of

1. He was right. Rommel’s punishment,
however, was more serious than mere dis-

missal. He was “liquidated” for his part
in the ‘20 July Plot.”"—Editor.

defeating the invaders was to allow
them to penetrate deep into France,
where they would be beyond the
support of their naval guns and
close-support aircraft based upon
Britain, so that our panzers, held in
operational reserve, could make full
use of their superior mobility and
leadership in order to strike the
lengthy Allied communications and
destroy their ground forces on a
battlefield of our own choosing. For
this reason I had wrung from Jodl
the promise that at least four panzer
divisions would be held back for
this purpose, but, within a few hours
of the Allied landing, this promise
was forgotten and my units were
thrown piecemeal into the battle of
the beachheads.

In my view, it was necessary fot
us to undertake a strategic defence
—which in practice would involve
tactical offensives at the most ad-
vantageous moments for ourselves.
Mere linear defence, no matter how
strong the “line,” was worse than
useless. For a strategic defence the
manoeuvre area was to be the whole
of France. Therefore I wished to
hold no less than seven panzer divi-
sions in operational reserve in two
groups, one in the wooded area
north of Alencon, the other south of
Paris. The “Atlantic Wall” would
be held by covering forces only. The
line of the Meuse should be secretly
prepared for defence, in case it
should be necessary for us to aban-
don France even temporarily. Then
as the hostile’ columns pressed into
France the operational reserves, lo-
cated as stated, could move by night
(so as to minimise the risk of aerial
strafing) and launch swift assaulis
upon the enemy forces, breaking off
the action at will and repeating the
attacks again later. The retention
of mere terrain was meaningless. If
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we lost Caen, Paris or anywhere else
for the time being, these would
automatically be regained when the
enemy was defeated. As our panzer
forces were more experiencd and
better trained than the Allied ar-
moured units, and as our “Panther”
and “Tiger” tanks far outmatched
anything the Allies had produced,
we must inevitably be superior in
mobile warfare.

For our petty Air Force 1 pro-
posed only one task—the Luftwaffe
should be systematically hoarded
until the moment of the “retour
offensif” of the panzers, and then
employed to cover the battle area
for just twenty-four hours.

Whether my scheme was sound
or not, it was obviously quite illo-
gical for von Rundstedt to order us
to train the panzers for mobile ope-
rations and then for Rommel to em-
ploy them in linear defence.

The “bocage’” country of Nor-
mandy, broken into innumerable
fields surrounded by impenetrable
hedgerows, was in no way adapted
for tank action. Undoubtedly,
Rommel alone cannot be blamed for
the employment of the panzers in
this disastrous fashion, but he
opposed Guderian’s advice and
never made any real effort to con-
vince Hitler that he was wrong in
demanding that not an inch of
ground be given up to the enemy.
At St. Lo, Rommel admitted to an
army corps commander: “I know
you are right and I agree, but the
Fuhrer will not stand for such a
move.” This remark is extremely
revealing, showing not only the ex-
tent of Hitler’s intervention in ope-
rational matters, but also the moral
weakness of the Army Group Com-
mander-in-Chief.

It may seem strange, in view of
the subsequent break-through of
Patton’s 3rd US Army west of St.
Lo, that Panzergroup West should
have been entirely committed on
the eastern sector—which was in
fact the “inner” wing.— This was
due in part to the fact that the
first panzer units to be sent into
action against the Allies on D-Day
were in this sector, but more especi-
allv it was because Hitler insisted
that the route from Normandy to’
Paris must be covered by the
strongest forces available.

In the time of Henry IV Paris
may have been “worth a Mass,” but
in 1944 it was certainly not worth
so gross a strategic error. It was
not just a choice between the loss
of Paris and the loss of Brittany, for
the loss of Brittany meant the loss
of the entire position in France, and
Paris with it.

The normal and correct emloy-
ment of armoured cavalry is on the
outer flank, and it was there that
the Panzergroup should have been
committed. This is clear to every
cavalry commander and is not wis-
dom after the event. But not one
of those who held a senior command
in France in 1944 or who had any
influence with the leaders was a
cavalryman, “brought up on mare’s
milk.”

When the fall of Cherbourg was
imminent, I insisted in person to
General Blumentritt, von Rund-
stedt’s Chief of Staff, at Western
Supreme Command Headquarters at
St. Germain, that “Feint Operation
Westhoven” should be launched.

The plan for this operation origi-
nated from the British General Al-
lenby’s famous “feint operation” in
Palestine in 1918. I wanted to give
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the British a dose of their own
medicine.

The plan was roughly as follows.
Since it seemed impossible to move
the panzer divisions away from the
inner flank — obviously the wrong
place for them—I suggested that all
the reconnaissance groups of the dif-
ferent panzer divisions should be
transferred to the outer (western)
flank and committed under the
command of the able General West-
hoven, so as to give the Allies the
impression that the bulk of the
armoured divisions was about to
follow suit. This, I believed, would
have serious repercussions on the
Allied side, causing them to reor-
ganise and alter their operational
plans. However, Blumentritt did
not appreciate the value of my pro-
posal and nothing was done about
it.2

In conclusion, I will quote a let-
ter sent to me on 20 July by Pan-
zer-General Eberbach, who suc-
ceeded me to the command on 5
July. He wrote:—

2. For the record it should be stated that.
in August, 1944, after General Patton's US
Third Army had broken through on the
western f(outer) flank and initiated the en-
circlement of the Germans in the Falaise
pocket, the panzer divisions were belatedly
moved »s General von Geyr had suggested.
In the German counter-attack at Mortain,
which aimed at reaching the sea near Avran-
ches, and thus cutting off Patton’s Third
Army from the US First Army in Normandy,
the German Command committed 1 and 11
SS Corps, the 2nd and 116th Panzer Divi-
sions and elements of the 17th Panzer Divi-
sion, as well as infantry formations. But
the move was made too late.—Editor.

“Dear Herr von Geyr,

“Everything is taking place as
you forecast. We are all think-
ing of you. I have no doubt that
you are lucky to have been
spared the outcome of the struggle
here. However, I shall do my
best to command in the same
fashion that you did.

“During the last attack the
British dropped 7,800 tons of
bombs. It was hell. But our
troops behaved very well.

“It was difficult to halt the
advance of 800 British tanks, even
though we knocked out 200 of
them. Our losses have been so
heavy, including losses of ma-
terial, that another attack might
be hard to stop, unless the British
are generous enough to delay
their next offensive for a time . .”
General Eberbach was un-

doubtedly right, and I was indeed
lucky to have been dismissed early
in July. The fate of the German
forces in France was sealed by the
failure of the higher commands in
the early stages of the struggle.

[In a letter to the Editor, discussing the
publication of these articles, General von
Geyr said that recently he had met Rom-
mel’s personal orderly officer, who told him
that Rommel had expressed the following
opinion in July, 1944: ‘After all it might have
been better to defend strong points only
along the coast and to have kept back the
panzer divisions in reserve.”

General von Geyr suggested that this note
mirht be added in the interests of his-
torical truth and not as a mere justification
of his own opinions as expressed in these
articles. —Editor.]




Jhe Story of Blood

Condensed from a Pamphlet issued by
The Australian Red Cross Society.

S[NCE the days of anti-
quity mention of blood has always
made a deep impression on people.
The Jewish historian Josephus men-
tions blood repeatedly, and the
Scriptures contain more than three
hundred references in one sense or
another — spiritual, hereditary, or
physiological. Frequent allusions to
blood in the literatures of many na-
tions through their recorded history
are attributable to its dramatic im-
plications. Little was known about
the composition or function of blood
until such discoveries as its circu-
lation by Harvey in 1628 and its four
main groups by Landsteiner in 1901.
Usually the sight of blood or the
loss of blood has been associated
with tragedy and death. Now, in
the light of modern knowledge, as
blood is used by physicians to alle-
viate human suffering, it is ex-
pected that this traditional attitude
will disappear and that this magic
fluid will be considered an instru-
ment for saving human life.

In peace and war the provision of
blood transfusions is an important
part of the treatment of the sick
and wourded. Soldiers should ap-
preciate that this operation is now
so well understood and thoroughly
organized by the Medical Service
that it should be regarded as a nor-

mal step in the treatment of injured
persons and not, as is popularly sup-
posed, a last desperate attempt to
save the patient’s life. It is hoped
that the following description of the
composition and function of blood
will help to remove the fear and
mystery from what is a perfectly
simple operation.

What Does Blood Do?

Blood, which the heart pumps
rapidly round and round the body
through miles of blood vessels, does
many things to keep us alive and
healthy. It carries the necessities of
life—oxygen, water and food—to all
the cells of the body.

Blood helps the cells of the body
to breathe by bringing them oxygen
from the lungs and by taking car-
bon dioxide from the cells back to
the lungs, where it is expelled.

It carries food from the intestines
to the cells and carries waste pro-
ducts to places where they are re-
moved from the body. It also fur-
nishes water to the cell tissues.

It distributes heat produced by the
working muscles; blood serves as a
temperature regulator for the body.

In addition to all these jobs, blood,
by the action of its white -cells,
antibodies and ecertain complex
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chemical substances, serves as a
constant bodyguard against infec-
tions and other diseases.

Blood does these things for us in
its normal course through our bodies.
In addition, as we shall see later,
our donations of this magic fluid may
help to save the lives of others.

What are the Paris of Blood, and
How Do They Work?

The microscope shows that blood
contains cells suspended in a liquid.
These cells—red cells, white cells,
and platelets — comprise aboftt 45
per cent. of the blood. The re-
maining liquid portion is the plasma,
about nine-tenths of which is water.

Red cells look like red dises or
saucers with pale centres. They are
usually all about the same size.

White cells are ordinarily larger
than red cells and have well-formed
centres, or nuclei, the essential part
of the cell. ;

Platelets are colourless cells with
no nuclei, varying in size and shape.

Plasma, when separated from the
cells, is a pale yellow fluid.

Red Cells.

Physicians believe that in general
red cells are made in the red bone
marrow. The raw materials needed
to build these cells are stored in the
body.

At a certain point in the develop-
ment of the red cell, haemoglobin
is added. This haemoglobin con-
sists of the iron-containing red pig-
ment (haeme) combined with a pro-
tein substance (globin). It is the
haemoglobin which gives the red
cells their ability to pick up oxygen
in the lungs.
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Iron is a keystone raw material
required by the red cell factories.
Part of this is “scrap iron” salvaged
from broken-down red cells; the rest
comes from food. It is necessary to
have enough iron in the body to
keep the production of haemoglobin
up to the normal rate. If iron is
lacking, the amount of haemoglobin
in the red cells is lowered, and later
the number of red cells in the blood
is reduced. The best food sources
of iron are meat (especially liver),
eggs, green leaf vegetables, and
whole-grain bread and cereals.

Within the body, red cells have
been found to live about 100 to 120
days, but some cells last as long
as 140 days. The rugged conditions
under which the fragile red cell
lives are the reason for its short
life span. This delicate structure
has to withstand constant knock-
ing around as it is pumped into the
arteries by the heart. Travelling
through blood vessels at high speeds,
bumping into other cells, bouncing
off the walls of the arteries and
veins, squeezing through narrow
passages and adjusting to continued
changes in pressure, all tend to ex-
haust the red cell. As it gets older,
its resistance to such abuse is re-
duced, and the cell breaks into
pieces. Fragments of red cells, some
only dust-like particles, are found
in the blood, the spleen, and some-
times in other body tissues. Old or
dead cells are removed from the
blood by the spleen, which in this
capacity is considered a “graveyard.”

Red cells also provide the body
with a motor transportation system.
After picking up oxygen in the
lungs, red cells deliver it to the
tissues, where it is used. Ordinarily,
only one-fifth to one-fourth of the
oxygen load is released, as the tis-
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sues are not able to absorb more
than they need at the moment. The
rest of the oxygen remains in the
haemoglobin as an emergency re-
serve supply.

The average man has thirty tril-
lion red cells (30,000,000,000,000) in
his blood, about two and one-half
trillion per pint. Women have
slightly fewer red cells.

White Cells.

Research has shown that white
cells are probably made in the bone-
marrow and in certain lymphoid tis-
tues of the body. There is only one
white cell to every 600 red cells.
These white cells are among the
most important agents by which the
body defends itself against disease.

Their ability to move and to en-
gulf solid particles gives them a
weapon with which to attack bac-
teria. Since white cells are able to
reach almost any part of the body,
they travel about from place to
place as they are needed. By squeez-
ing through crevices in the walls of
the capillaries (the smallest blood
vessels), white cells are able to
move out of a blood vessel, and
great numbers of cells can, in this
way, leave the blood in a short span
of time and reach the place of in-
jury or infection. White cells can
be thought of as a defending army,
with various corps having their own
specialties. When the body is
attacked by an invading disease, the
white cells close in. One group, the
neutrophils, “fights” the bacteria by
“eating” them. As many as 20 or
more bacteria have been found in-
side one attacking white cell.
Another group, the lymphocytes, dis-

charge anti-toxins that poison the in-

vading bacteria; other anti-toxins re-

main for a while to protect the body
from a counter-attack.

There are times when the exist-
ing white cells are inadequate to
hold back the progress of the disease,
and additional forces are needed.
When the cell-forming organs of the
body get the “alarm’ from those
white cells already fighting, the
emergency is met by releasing avail-
able reserves into the blood. If the
condition is critical, even very young
cells can also be released as a last
resort to help fight the disease.

" Platelets.

Platelets are probably made in the
giant cells of the red bone marrow.
There are about one and one-half
trillion platelets in the normal
average body, and after a short life
of only three or four days, they are
removed from the blood by the
spleen, lymph nodes, and liver.

Platelets assist in blood coagula-
tion since they help form the blood
clot, which in turn stops bleeding
by plugging openings in the blood
vessels.

Plasma.

Plasma is composed of water
(about 91-92 per cent). proteins
(about 7 per cent.), and very small
amounts of fats, sugar and mineral
salts. The sticky or gummy quality
of blood that is necessary for main-
taining normal blood pressure is
partly caused by the plasma pro-
teins. Without certain proteins blood
would not clot, and it is by clotting
that bleeding is stopped.

Although the parts of blood have
been discussed separately, the work
of all parts is carried on simulta-

neously and in a co-ordinated man- - |

ner. For example, at the same time
that white cells are attacking in-
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jurious bacteria, the antibodies of
the plasma proteins are also help-
ing to protect the body by counter-
acting the effects of the invaders.

How Much Blood Have You?

The normal human adult of average
weight has approximately 12 to 13
pints of blood in his body.

Under certain conditions, when
the supply of oxygen to the tissues
is low, the blood volume may be in-
creased. These conditions include
exposure to high temperature, high
altitude, muscular exercise, emo-
tional excitement and pregnancy. A
reduction in blood volume below its
normal level may be caused by
haemorrhage, a decrease in the total
number of red cells, the loss of plas-
ma caused by extensive burns, or
the loss of water from the blood.

What is Your Blood Group?

There are four main groups of
blood—A, B, AB and O. In addi-
tion, subgroups of these main groups
have been found.

When a person requires a whole
blood transfusion, he must have
blood which matches his group.
Therefore, group A blood is given
to group A patients, group B blood
to group B patients, and so forth.
Giving group A blood to a group B
patient causes the cells to clump,
with possible fatal results; however,
under certain conditions group O
blood may be given to group A, B or
AB patients.

To make sure that the blood to be
given to a patient “agrees” with his
blood, samples of each are first cross-
matched. If the cells from the
donor’s sample do not clump when
added to the blood serum of the pa-
tient’s sample, and vice versa, the
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bloods are “compatible,” and suc-
cessful transfusion is possible.

What is the Rh Factor?

Although the four major blood
groups were recognised as early as
1901, this knowledge did not elimi-
nate entirely the severe and even
fatal reactions which followed a
blood transfusion. Moreover, doc-
tors were frequently at a loss to ex-
plain numbers of stillbirths and the
often fatal jaundice developing in
newborn infants. It was noted, how-
ever, that these tragedies most fre-
quently occurred where the mothers
had had difficulty in previous con-
finements or had received a blood
transfusion. The explanation of the
obstetrical disasters and the atypi-
cal transfusion reactions remained
obscure until the discovery in 1940
of another blood characteristic, one
entirely distinguishable from the
major bleod groups. Because it was
recognised first in rhesus monkeys,
it was called the “Rh factor.” The
85 per cent. of the human white race
who have this blood characteristic
are called “Rh positive” and the re-
maining 15 per cent. who lack it,
“Rh negative.” The Rh positiveness
or negativeness of any individual is
determined by inheritance in the
same way as colour of the skin,
eyes, hair, etc., and does not change
throughout life.

The Rh factor is of importance in
transfusion and in pregnancy, be-
cause the entry of Rh positive blood
into the circulation of Rh negative
persons may cause the production of
antibodies. When this occurs, we
say that the Rh negative person has
been “sensitised to the Rh factor.”
Although these antibodies are
actually a defence and cause no re-
action in the sensitised person, we
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shall see that their presence is a
potential danger.

There are two ways by which
Rh sensitisation may be brought
about.

First, by transfusion of an Rh
negative person with Rh positive
blood; a large proportion of such
persons will become sensitised, and
produce antibodies. A subsequent
transfusion of Rh positive blood
may result in a serious, if not fatal,
transfusion reaction as the Rh posi-
tive cells meet the Rh antibodies
and are destroyed.

Second, by pregnancy. Fortu-
nately, this does not happen in all
cases, but in only approximately one
of every one hundred and fifty preg-
nancies, and least often in a
woman’s first pregnancy. The mar-
riage of an Rh negative woman to
an Rh positive man may result in
an Rh positive child. Before birth,
the infant’s Rh positive red blood
cells may enter the mother’s cir-
culation, causing her to be sensi-
tised, The antibodies thus formed in
the mother then return to the infant
and cause destruction of its blood
cells. This will result in anaemia,
jaundice, or even still-birth.

It is important that all pregnant
women be tested to determine
whether or not there may be im-
pending damage to the infant, so
that appropriate measures may be
taken. In these ways, the hazards
of the Rh factor may be reduced to
a minimum,

What Are Some Common Diseases
of the Blood?
Anaemia.—Diseases affecting the
red cell population may be charac-
terized by a condition called anae-
mia. A person may have anaemia

if the output of his red cell factories
is deflcient in quantity or quality or
both; or if the number of red cells
destroyed or lost fiom his circula-
tion (as in haemorrhage, for ex-
ample) is greater than usual.

Iron-Deficiency.—This is the cause
of one group of anaemia. A person
suffering from an iron-deficiency
anaemia looks pale and may feel
tired all the time, partly because
his red cells are smaller than nor-
mal and partly because each red cell
has received less than its normal
quota of pigment. The iron-defi-
ciency may result from a lack of
enough iron in the diet or from de-
fective absorption of iron from food.

Pernicious Anaemia, — A most
serious form of anaemia is perni-
cious anaemia. This is a chronic,
progressive disease involving the
blood and the blood-forming organs.
Physicians can now control it by
giving the patient liver extract that
contains a factor necessary for the
manufacture of red cells.

Laboratory examination of a
sample of blood is the only sure way
of telling whether a person is anae-
mic, and if so which of the many
forms of anaemia is present.

Leukemia.—An increase in white
cells under the stimulus of an in-
fection is an orderly mobilisation set
in motion by the body’s need for
new recruits to fight invading bac-
teria. When there is a wild dis-
orderly overgrowth of white cells,
leukemia is the result. Leukemia
is a malignant blood disease for
which there is as yet no cure.

Haemophilia. — Persons  whose
blood does mnot clot mnormally
(“bleeders”) may be suffering from
an hereditary disease called heamo-
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philia. In heamophilia, one or more
of the factors which take part in
the drama of clotting may be ab-
normal or missing,

What is Shock?

Shock is the body’s reaction to
injury. In mild shock resulting from
slight wounds or surgical operations,
the effects on the circulation do not
last very long, and usually no treat-
ment other than rest is necessary.

In severe shock, in which there is
a marked loss of blood volume, the
effects on the body are serious and
complex. The loss of fluid begins
when damage to the tiny blood ves-
sels around the injury allows plasma
and some blood cells to escape into
the tissues. Less blood is then re-
turned to the heart, and hence less
blood is delivered to the spleen, liver
and other parts of the body. Circu-
lation is slowed, thus causing a radi-
cal drop in the amount of oxygen
delivered to the tissues. The less
oxygen the tissues get, the more
fluid leaks out of the blood vessels
and the viscosity of the blood in-
creases, causing further slowing of
the circulation. Thus a vicious
cycle is started which is difficult to
stop; after shock reaches a certain
stage and the brain too is affected,
the process cannot be reversed.

Shock is  best treated by
prevention. If the lost blood
velume is quickly replaced, the
tissues will not lack needed oxy-
gen and the serious shock cycle will
not begin. By blood pressure and
pulse reading, the physician can tell
the state of the shock cycle. Also
the general appearance of the pa-
tient, his cold white skin, restless-
ness and thirst, indicate that shock
is impending or is in progress.

What Are Some Medical Uses of
Blood?

Whole Blood.—The term “whole
blood” is used here to denote fresh
blood to which a preservative has
been added. This preservative is
usually a solution containing. citric
acid, sodium citrate and dextrose—
an ACD solution. Whole blood must
be stored in refrigerators at a tem-
perature level of from 4 to 6 deg-
rees Centigrade; under these con-
ditions it may be kept for about
21 days.

Whole blood transfusions are
necessary whenever large amounts
of blood have been lost as a result
of an accident, injury, childbirth, or
certain diseases. Whole blood may
also be used for the treatment of in-
fections, haemorrhagic diseases and
chronic anaemia.

Plasma.—Plasma, the liquid por-
tion of blood, is separated from the
red cells by means of a milk separa-
tor. The heavier, cellular elements
of the blood come out by the milk
outlet, whilst the lighter plasma is
collected from the cream outlet,

.The plasma is then clotted to con-

vert it to serum, and the serum is
fitered to remove any bacteria that
may have entered during the pro-
cess. It is then bottled and is ready
for use.

Serum is sometimes used in the
treatment of burns to replace the
fluid lost from the blood. Because
of its relative simplicity of storage
and administration, it is used for
emergency cases, such as accident
victims, and in remote areas where
facilities for administering whole
blood are not available,

Fractions. — Plasma has been
broken down into fractions by a
process known as selective precipi-

JR—
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tation. As a result of mixing plas-
ma with certain chemicals, the
proteins can be separated indivi-
dually as pastes. These pastes are
quickly frozen, then dried. The pro-
teins appear as dry white powders,
and in this form are stable and
easily stored. Later they are dis-
solved, sterilised and packaged.

Many fractions have been isola-
ted, and from these several deriva-
tives are now available for medi-
cal use; as research continues, more
will be available.

This complicated and highly tech-
nical process has not been under-
taken in Australia, and we have
been dependent on supplies from
England or America, but plans are
at present in hand, and it is hoped
that it will be possible in the near
future for us to produce our own
fractions.

Serum albumin, about half the
protein content of plasma, is used
in the treatment of certain kidney
and liver diseases and for the emer-
gency replacement of lost blood
volume.

Immune Serum Globulin is used
for the modification or prevention
of measles. Measles, although a
common childhood disease, is some-
times dangerous in that it may re-
sult in complications such as injury
to the eyes, ears, lungs and heart.

Antihaemophilic globulin is used
to control bleeding when it is the

result of haemophilia. By injecting
the patient with this globulin, the
abnormal time required for the clot-
ting of his blood is temporarily re-
duced.

Blood Grouping Globulin.—This is
used to determine the blood groups
and Rh factor. This fraction may
become increasingly important be-
cause it is essential to have a re-
liable agent for grouping blood.

Fibrinogen and Thrombin.—Two
plasma proteins are essential to
blood clotting. By combining them,
fibrin film and fibrin foam are pro-
duced. Fibrin film is a cellophane-
like sheet which can be used to re-
pair tissues in brain and nerve sur-
gery. Fibrin foam is a sponge-like
product used to stop bleeding from
surgical or accidental wounds.

In addition to the fractions, red
cells also are used. The solids that
ure separated from the plasma by
centrifuging are a mixture of red
cells, white, cells and platelets. How-
ever, since there are about 20 times
as many red cells as white cells
and platelets combined, and because
the mixture is used for its red cell
content, it is generally referred to
as “red cells.” Red cell suspensions
are used to treat certain anaemic
conditions in which there is no need
for additional plasma in the blood,
and red cell paste and powder have
been used to promote the healing of
certain wounds.
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Introduction.

It is clearly of some importance
that units of the Army should be
able to find their way from one
place to another rapidly and with-
out getting lost.

The Army in company with the
Navy and Air Force have used mag-
netic compasses for finding the way
about for some years and continue
to do so, but various other aids to
navigation have been developed,
particularly to satisfy the demand
for means to “fix” position. These
newer aids have not, so far, been
used by the Army, and it is the pur-
pose of this article to try to explain
the principles they employ.

Of course various methods of ob-
taining a “fix” have been available
for years, for example astro, solar
or lunar observations or measure-
ments of the bearings of recognis-
able objects of known position on
the ground. The first group is not
in normal use in the Army because
delicate and accurate instruments
are required which are quite un-
suitable for general use. The second
is the normal method used in the
Army, and is so familiar that no
explanation is required here. How-
ever, the technique of obtaining a
“fix” by the method of back bear-
ings is illustrated in Figure 1, be-
cause the geometry is the same
whether the bearings are measured

by radio or the more familiar pris-
matic compass.

The magnetic compass is not with-
out its limitations. In some areas
there may be local variations due
to magnetic ores in the ground, and
such variations can be allowed for
only by making a very detailed sur-
vey of the area. A compass used
in or near a vehicle or other mass
of magnetic material is liable to
error unless special precautions are
taken. Tanks are particularly dif-
ficult in this respect. Lastly it is to
be noted, in view of the emphasis
placed these days on arctic warfare,
that at the magnetic poles magnetic
compasses cease to function.

Dead Reckoning and Course
Plotters.

A simple and much used method
for estimating position is that
known as dead reckoning. Assum-
ing that the starting point is known
and that the direction of travel and
distance traversed can be measured,
the course is plotted on a map. Thus
a vehicle might, by magnetic com-
pass and speedometer, know that it
travelled 30 miles east and then 40
miles north, and by plotting dis-
cover that it is now 50 miles on a
bearing of 37 deg. from the start-
ing point.

An instrument called an odograph
is available in the USA to do the
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plotting automatically. Distance is
taken from the wheels of a ve-
hicle, direction from a magnetic
compass, and with the aid of servo
mechanisms, a continuous plot of
course is obtained in the form of a
line drawn on a map. The device
is suitable for mounting in a jeep.
An experimental model of a similar
instrument has been made in Aus-
tralia, this time mounted in a special
Jeep trailer.

An accuracy of better than 3 per
cent. is claimed for the adograph,
provided that the instrument is
checked every day for current com-
pensation for the magnetic effect of
the vehicle carrying it.

Dead reckoning and course plot-
ters are of course wuseless if the
starting point is not known, so that
once “lost” they are of no help, ex-
cept perhaps to prevent travelling
in circles.

Radio Direction Finding.

Radio direction finding was the
earliest form of radio navigational
aid to be used. It depends upon the
fact that it is possible to make an
aerial system which has directional
properties and can be used either
as a homing device or to obtain
position. The latter use for obtain-
ing a fix will be explained in terms
of a vehicle equipped with a suit-
able directional aerial.

The vehicle receives radio trans-
missions from two stations whose
positions are known; the transmis-
sions must of course be identifiable
by call signs or some other means.
Using the directional aerial, the
vehicle determines the directions
from which the signals are being
received relative to the heading of
the vehicle. Now if the heading of
the vehicle is known, say by mag-

netic compass, the directions of the
signals relative to north can be
worked out, and using the usual
back bearing technique, position is
obtained. The hill and church of
Figure 1 are replaced by two radio
stations, If the heading of the
vehicle is not known, a fix can still
be obtained if three radio stations
of known position are available, but
the geometrical construction is a
little more complicated.

The principal disadvantage of such
a system is that the accuracy is
poor, partly due to siting variations
as the vehicle moves about, and
partly due to reflections of the radio
wave from the ionosphere. Of course
a special aerial system is required
on the wvehicle.

The accuracy may be improved
by interchanging the transmitters
and receivers. The system then is
that a transmitter on the wvehicle
sends to two fixed receiving sta-
tions which measure the bearings
of the received signals, work out the
position and transmit the informa-
tion back to the vehicle. "Siting
variations can be eliminated by cali-
brating the receiving stations, and
the equipment to be carried on the
vehicle reduced to a normal commu-

=2

2

Fig. l—Determination of position from
bearings to two known points.




NAVIGATIONAL AIDS 41

nication wireless set, but this

arrangement introduces two other
disadvantages:—

(a) The vehicle has to break wire-
less silence.

(b) The receiving stations can
serve only one vehicle at a
time.

To overcome these difficulties,
various rotating beacon systems
have been proposed. The principle
will be explained in terms of visible
light for simplicity. Suppose that a
lighthouse operates on the follow-
ing cycle:—

30 secs omni-directional flashing

identification code.

30 secs. omni-directional
tinuous light.

60 secs rotating beam starting
from north going round clock-
wise at uniform speed to reach
north again after 60 secs.

con-

A mariner can then obtain the bear-
ing of the lighthouse quite easily.
During the first half minute he iden-
tifies the lighthouse from the code;
at the end of the second half minute
he starts a stop watch and waits for
the rotating beam to come around;
when it does, he stops the watch and
notes the time taken. Supposing
that the time is 45 seconds, it is
clear that the bearing from the
lighthouse is:—

45

— x 360 deg. = 270 deg.

60
and the ship is due west of the
lighthouse.

Radio rotating beacons use the
same principle, but the navigator
usually has to find the minimum sig-
nal rather than the maximum as in
the visible light analogy. A British
system known as Consol has come

into prominence recently. The tim-
ing is done by counting dots and
dashes, so that the navigator re-
quires a receiver only, and bearing
is obtained by reference to a Con-
sol lattice. This system is proposed
for long distance navigation and
from the military point of view, has
the advantages that only a receiver
is required on the vehicle, provided
that an approximate bearing within
20 deg. is known. There is no need
for a vehicle using the system to
break wireless silence, and any num-
ber of vehicles can use it at the
same time. Signals from two Con-
sol stations are required to give a
fix. )

Measurement of Distance by Radio
Pulses.

With the advent of radar a tech-
nique for measuring distance by
radio means became available and
was applied to navigational aids. To
explain how distance can be
measured, it is perhaps easier to
consider first a sonic analogy.

Suppose that a man wishes to
measure the distance to a cliff on
the other side of a river. A pos-
sible method is to fire a pistol, wait
for the echo to return from the
cliff and measure the time interval
between the shot and the echo.
Knowing the speed of propogation
of sound, he ean then calculate the
distance. This idea can be extended
to measure the distance between two
points, A and B, without using an
echo. A man at A fires a pistol
and a second man at B waits to hear
the sound and then fires a second
pistol. The time interval between
A firing a shot and hearing the an-
swering shot from B, is the time for
sound to travel from A to B and
back again, plus the time it takes
B to react to hearing A’s shot and

L il g I e SO e
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fire his own pistol. Knowing B’s
reaction time, the distance can once
more be calculated.

The second method has three ad-
vantages; a greater range can be ob-
tained, the answer comes from a
definite point rather than some in-
determinate point on the cliff, and
no cliff or other echoing surface is
necessary.

In pulse radar and navigational
aids, a similar technique is used with
radio waves instead of sound waves.
In pulse radar, a transmitter sends
a short burst of radio waves, stops,
and then sends another short burst.
In the intervals between bursts or
pulses the radio waves travel to a
target, such as an aeroplane or ship;
are reflected back and picked up by
a receiver adjacent to the trans-
mitter, commonly using the same
aerial system. The time interval be-
tween the transmitted and received
pulses is the time for the forward
and return journey, so that knowing
the speed of propogation of radio
waves, the distance is obtained.
Usually the time measuring device
is calibrated directly in terms of dis-
tance to the target. A point to be
noted is that radio waves travel
nearly a million times faster than
sound waves in air, so that the time
intervals to be measured are cor-
respondingly reduced.

Alternatively, to measure the dis-
tance from A to B, a transmitter
at A sends pulses, which are picked
up on a receiver at B, amplified and
retransmitted back to A, where
again there is a receiver and time
measuring device; time for the for-
ward and return journey is obtained
and hence the distance. In this case
an allowance has to be made for any
delay in receiving, amplifying and
retransmitting the pulses at B. The

device at B which performs these
functions is known as a transponder
or beacon. Clearly for navigation
there are some advantages in this
system; the range is increased for a
given transmitter power and re-
ceiver sensitivity, the answering
pulses come from a definite point
and there is no need for any natural
echoing surface; the beacon can be
erected on a perfently flat plain if
required, indeed this is the best
site for it.

Radar as a Navigational Aid.

Having some understanding of
range measurement in pulse radar
it can now be considered as a navi-
gational aid. Suppose that a vehicle
is equipped with a radar set and
operates in conjunction with a bea-
con at a known position. The radar
set will give the range and bearing
of the beacon realtive to the head-
ing of the vehicle, so that together
with a magnetic compass or other
means for determining the heading
of the vehicle, position can be ob-
tained. The beacon can be designed
to deal with several vehicles at a
time (although the number is
limited), and the system has been
used extensively as an aircraft navi-
gational aid. It is unsuitable for
ground use, however, because of a
line of sight path is necessary be-
tween the vehicle and beacon and
a considerable amount of equip-
ment is required on the vehicle. On
aircraft, the system can only be
justified when the radar set has to
be carried anyway for some other
purpose.

The system can be reversed so
that the fixed station has the radar
set and the vehicle carries only the
transponder; this reduces the equip-
ment to be carried on the wvehicle
and perhaps allows a standard radar
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to be used as the fixed station, but
a line of sight path is still required
between radar and vehicle and there
is the necessity for transmitting in-
formation to the wvehicle. This
system is also used as a navigational
aid for aircraft, but on the ground
its usefulness is very limited.

Normal radar technique does not
seem very satisfactory as a naviga-
tional aid on the ground.

Double Range Systems.

An alternative system of position
finding is to use two ranges instead
of range and bearing. Suppose that
a vehicle carries a pulse transmitter,
a veceiver and the wusual time
measuring device for measuring tne
intervals between transmitted and
received pulses. Then by measur-
ing the ranges to two beacons, a fix
is obtained as in Figure 2. Thus,
if the range to beacon A is five miles
and to beacon B, nine miles, the
vehicle might identify its position
as P. But there is an ambiguity;
the vehicle might equally well be
at Q. The ambiguity may be re-
solved by use of a third beacon, but
with suitable siting of the beacons
this is unnecessary, since the vehicle
has only to know whether it is to

lB
.5432

Fig. 2—Determination of position from
ranges io itwo points.

the left or right of the line through
A B to decide whether it is at P
or Q. Further, if approximate di-
rection is known, the vehicle can
move a little way, take another fix
and ,according to whether distances
to the beacons have increased or
decreased, decide whether the posi-
tion is to the left or right of line
A B. The beacons must of course
be identifiable by coded responses
or similar means.

Such a system has some advan-
tages. Although the amount of
equipment to be carried on the
vehicle is still considerable, the
aerial system can be much simpler
than for the radar system discussed
before, the accuracy is good and
operation is no longer restricted to
exact line of sight paths between
vehicle and beacons. The beacons
can serve several vehicles at the
same time, but the number is still
limited.

A double range system can be
operated the other way round,
measuring the ranges from the fixed
stations and carrying the respon-
der on the vehicle. This cuts down
the amount of equipment to be
carried on the vehicle, but the fixed
stations can then serve only one
vehicle at a time and the informa-
tion has to be transmitted to the
vehicle.

Double range systems were used
during the war for blind bombing
under names such as H, Oboe and
Shoran; they were selected for this
purpose because of the accuracy ob-
tained.

Radio Propogation.

The reader will have noticed an
inconsistency in these arguments:
sometims a line of sight path for
the radio waves is insisted wupon
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and sometimes it is not. To explain
this is it necessary to put in a few
notes on radio propagation.

Radio waves can travel from one
point to another on the earth’s sur-
face either through the air just
above the ground (ground wave) or
by going up to the ionised layers,
which exist some 50 to 200 miles
above the ground, where they are
bent back and return to ground
(skywave). The latter process can
be repeated several times so that
radio communication round the
earth by this means is possible.
Clearly accurate ranges cannot be
obtained if the waves travel by the
roundabout ionosphere route; the
direct route must be used instead.

At low radio frequencies (30 to
300 k c/s) radio waves travel with
low ground wave attenuation, so that
low frequencies have advantages
for ranging type navigation aids,
but a directional aerial for measur-
ing bearings is impracticably large.
These radio waves being of long
wave length are able to go round
corners to some extent and can
penetrate to valleys on the remote
side of low hills; a strict line of
sight path is not necessary.

As the frequency is raised, radio
waves tend to travel more and
more in straight lines and by the
time a frequency is reached at
which it is possible to make a really
good directional aerial for angle
measurement, a line of sight path is
necessary. This is the case using
radar technique in the very high (30
to 300 M c¢/s) and super high (300

to 3000 M c/s) frequency bands.

The RDF technique mentioned
usually works in the medium (300
K c/s to 3 Mc/s) and high (3 M ¢/s

to 30 M c¢/s) frequency bands. At
these frequencies, the only practical
way to measure bearings is to work
on a minimum; the aerial is swung
either electrically or mechanically
until minimum signal is obtained.
Now this technique if used for a
radar set would result in there be-
ing no signal on which range could
be measured when the set was on
bearing. The difficulty can be over-
come (as in Radar AA No. 1 Mk 2),
but the system is clumsy and not
particularly accurate,

Hyperbolic Navigation Systems.

To avoid the necessity for break-
ing wireless silence, to reduce the
amount of equipment to be ecar-
ried in aircraft and at the same
time to cope with any number of
aircraft, a system knewn as hyper-
bolic navigation was developed dur-
ing the war. As before, the prin-
ciple will be explained by means of
a sonic analogy.

Referring to Fgure 3, suppose that
two men at A and B fire pistols
simultaneously and an observer
who wishes to know his position
listens to the shots and measures
the time interval between them.
Suppose that this time interval is

Fig. 3—Principle of Hyperbolic Navigation.




that required for sound to travel
half a mile and that he hears A’s
shot before B’s; he can then say
that he is half a mile nearer A than
B, and by doing a little mathema-
tics he can say that he must be
somewhere on a hyperbola such as
EF. But the observer has no means
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and then fires his pistol. The ob-
server will always hear A’s shot be-
fore B’s now, but in working out
the difference of his distances from
A and B, he must allow for the
time it takes sound to travel from
A to B and for B to react to hear-
ing A’s shot and fire his pistol. As

INTERSECTION OF
TWO POSITION
LINES IS FiX

Y, = BT

,  clo Do O

o A

of knowing that he heard A’s shot
before B's; it might have been the
other way round, so that the ob-
server can also be anywhere on a
symmetrically disposed hyperbola
such as GH.

The ambiguity of the two hyper-
bolae is easily resolved. Instead of
A and B firing pistols simulta-
neously, arrange that A fires his pis-
tol, B waits until he hears A’s shot

Fig. 4—Part of the lattice of the English Decca chain.

well as ensuring that one shot is
always heard -before the other, this
arrangement also disposes of any dif-
ficulty in synchronising the shots.
The observer is now sure that he
is on hyperbola EF. By listening to
two other men firing at C and D,
he also determines that he must be
on hyperbola JK and so obtains a
fix of his position at P.

Hyperbolic navigation systems
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using pulsed radio instead of sonic
waves have been developed in
various forms. The men at A, B,
C and D are replaced by pulsed
radio transmitters, the observers
ears become a radio receiver and
the time measuring device has to be
suitable for the very short time in-
terval between the arrival of the
radio pulses. Usually stations A and
C are combined into one master sta-
tion and B and D act as slave sta-
tions triggered by the master. The
technique of identifying the signals
varies from system to system, as
does the method of measurement of
the time intervals bhetween signals
from the three stations. In any
practical system, a map such as
Figure 4 is prepared with a hyper-
bolic lattice superimposed on it, so
that all that an operator has to do
is find his position on the Iattice.

The accuracy of hyperbolic
systems varies according to position
relative to the base stations, as well
as the accuracy of timing of the
transmitters and the accuracy of
measurement of time intervals be-
tween received signals. Best accu-
racy is obtained where the hyper-
bolae are close together and cross
nearly at right angles. The operat-
ing range obtainable depends upon
various factors such as transmitter
power, frequency, whether sky wave
working is used and so on.

LORAN and GEE are both pulsed
type hyperbolic navigational aids.
LORAN (Long Range Navigation) is
an American system developed as an
aid for long-distance trans-oceanic
journeys. It operates on about 2
M c/s, has a range of 750 miles by
day using ground wave or 1,500 miles
by night using sky wave and has
an accuracy of about one per cent.
of the distance from the base sta-

tions. GEE is a British system de-
veloped for blind bombing of Ger-
many. It works in the 20 to 80 M
¢/s band, has better accuracy, but
the range is limited to little more
than line of sight, about 200 to 300
miles depending on height of the
aircraft.

Continuous Wave Techniques.

So far, only pulsed methods of
range measurement have been con-
sidered. Continuous wave methods
are also possible and are in use. The
principle will be explained in terms
of sound waves.

Suppose that a man wishes to
measure the distance between him-
self and a cliff face. Before he did
it by firing a pistol and waiting
for the echo; this time he will be
equipped with a musical instru-
ment capable of altering its note
slowly and steadily up and down
in pitch. Now the echo received
will be of a different pitch to that
being played at any instant, so that
the beat note of the two will be
dependent upon the speed at which
the instrument alters its tone and
the distance travelled by the sound
to the cliff face and back again.
Once more there is the basis for a
system of range measurement,

In terms of radar, a transmitter
alters the frequency of a radio wave
continuously emitted, or carries
modulation which alters frequency.
By comparison of the transmitted

signal and the received signal
echoed back from a target,
a measurement of range is

obtained. Continuous wave radar
has not received the same atten-
tion as pulse radar, but the idea has
been applied to navigational aids.

The best known of the CW navi-
gational aids is the Decca, which
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‘uses a chain of three or four ground
stations. A description is beyond
the scope of this article, but it can
be said that by comparison of the
phases of signals received from the
fixed stations, the navigator locates
his position on a hyperbolic lattice
in a similar manner to that des-
cribed before. The system developed
in UK uses the 80 to 150 K e¢/s
band.

Conclusion.

No attempt will be made here to
assess the relative merits of the
various systems. For any given
application there is an embarrass-
ingly large number of possible
systems available, some fully de-
veloped and some existing only on

_ Later,

paper. The author does, however,
wish to make two points. Firstly,
these radio navigational aids were
developed for use at sea and in the
air; it does not follow-that they will
work equally well on the ground.
Secondly, for the maximum amount
of information for a small first cost,
small size and light weight there
is nothing to beat a prismatic com-
pass.

However, some of these special
aids will probably be used in sur-
vey work for triangulation, control
of aerial photography and so on.
reconnaissance wunits may
make use of either a special system
designed for the Army or a system
primarily intended for one of the
other Services.
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