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W.STERI\ DESERT 

In Ihe enrly *ages of World War 11. and laler in New Guinea 
snd Borneo, Malilda tanks were u-l chiefly in B clme infantry 
mppnri mb. hlatildas were dmv, heavily armoured tanks mwnliw U 
Zponnder gun as their main armmenl. 

Owing to lheir rlnw speed, Malildas operaled under a g m t  
disadyantagc on the wide open s p m  of lhe WeFTem Desert. Ncvcr-
theleqlhey did some vev elTective work, particularly in the lint k r i  
campaign. which Nlmin?led in (he rapture of  Renghazi nnd 
the deslrudion nf the l lal ian arniy in Cyrenaiea. In this a m p a i m  
units nf hlalilda tanks rn-operaled d o p l y  with 6 Auvtralian Divipion 
in the capture of Rardiii :,mi Tobruk. 



COMMAND AND CONTROL 

OF 


LOGISTICS 
IN THE DIVISION 

Major N. M. Turner 
Royal Australian Army Service Corps 

CURRENTDOCTRINE 
portrays the rather alarming 
prospects of enemy guerilla
action in the rear of our combat 
troops as normal activity. Add to 
this the further probability of 
being forced to site divisional 
logistic units in an area in which 
the.local population is an un-
known quantity at the best and 
actively hostile in the worst case. 
Superimpose the setting of close 
:omtry with limited roads and 
vehicle movement dictated by
the season of the year. This, 
then, is the backdrop or situation 
against which rear area security 
must be considered. 

It is a situation in whcih 
every movement by road must be 
:arefully co-ordinated and 
heavily protected. It requires
intensive patrolling about static 
jefences. It will call for an 
sxtraordinary effort from those 
men who will DrOVide the loeistic ~~ 

support for ihe flghting in i t s  
and who must. at the same time. . . ~~ .~  , ~ ~ .~~~~~~~ ~ 

provide for their own defence. 11. 
?misages a battleground with-
,ut boundaries in which every 

soldier, combatant or logistician, 
is involved to very much the 
same degree. 

To fully appreciate the prob- 
lem confronting the logistic
units, it must be appreciated that 
their establishments are based 
on the number of tradesmen 
required to carry out their par- 
ticular logistic function. They 
are not bolstered in any way to 
provide an in-built capacity for 
full time, intensive defensive 
activities. It becomes increasing- 
ly important, therefore, to evolve 
a system which can co-ordinate 
the limited capacities of all units 
in the administrative area - a 
system of command and control 
invested with the responsibility 
of co-ordinating the defence and 
operational functions of these 
units. This system must further 
provide for the operational con- 
trol of combat units allocated for 
rear area security. 

The Present System 

The current organisation for a 
divisional headquarters includes 
separate staffs for “A” and “ Q  
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functions, each headed by a 
Grade 1 staff officer. As it is~ ~~~ 

normal to split the headquarters
into Main and Rear Divisional 
Headquarters, it becomes neces- 
sary to retain one of the two 
Grade 1 officers a t  Main HQ for 
liaison whilst his sta,ff and the 
other Grade 1 officer with his 
staff, less a representative, are 
situated with Rear HQ. This, in 
itself, is unsatisfactory. 

The Grade 1 officer a t  Rear 
HQ controls that element of the 
divisional headquarters, and is 
responsible for the establish-
ment and co-ordination of 
defence of the divisional admini- 
strative area. On occasions, the 
responsibility for defence co-
ordination has been delegated to 
CRASC. 

“A” services and “Q” services 
are controlled by two separate 
staff officers with co-ordination 
achieved through the Chief of 
Staff. However, the Chief of Staff 
has further responsibilities in 
regard to “ G ’  Branch functions 
and cannot be regarded as a 
complete answer to the problem 
of co-ordination of logistic
functions which is in itself full 
time employment, Whilst most 
of the “A” and “Q” staff is 
grouped a t  Rear HQ, the Chief 
of Staff will normally be with the 
Divisional Commander at  Main 
HQ. 

The control of combatant 
units allocated for rear area 
security is the responsibi!ity of 
“G ’  Branch, that part of Division 
HQ which should be involved 
only in the main battle and 
which should be divorced from 
side issues as much as possible. 

The present system then has 
certain weaknesses:- 

Separate staff control of 
“ A ’  and “Q” services. 
No provision for command 
and control in the rear 
divisional area other than by 
a staff officer. 
The requirement to provide 
at least two logistic staff 
officersat Main HQ to ensure 
adequate liaison for the “A” 
and “Q” services. 
Inadequate provision for co- 
ordination of defence and 
operational function of units 
in the divisional administra- 
tive area. 
Control by Main HQ of com-
batant units involved in 
rear area security. 

Proposed New System 

The weaknesses expressed
about the present organisation 
can be summed up as -
(a )  Lack of co-ordination in 

staff control, 
(b) No command structure for 

co-ordination of defence and 
operational functions of 
divisional logistic units. 

At divisional headquarters
there seems little to justify the 
separate “A” and “Q” appoint-
ments a t  Grade 1 level and pos- 
sibly the lack of co-ordination 
could be overcome by deleting
the two Grade 1 officers (AAG 
and AQMG) and instead includ- 
ing an AA & QMG and a DAA & 
QMG. The AA & QMG would con- 
trol divisional staff a t  rear HQ 
and co-ordinate the staff control 
of both “A’ and “Q” service. He 
would then be represented at  
Main HQ by the DAA & QMG. 
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The command structure could 
follow the American pattern, a 
divisional train commander, call 
him what you will. He must be 
senior in rank to the principal 
service commanders and he 
would require a small head-
quarters to assist in the co-
ordination of defence. He would 
be responsible for the implemen- 
tation of the administrative plan 
in support of operations, and the 
command and control of com-
batant units employed in rear 
area security. The duties of this 
commander would also embrace 
the followink?-

I 

(a) Co-ordination and protec-
tion of road movement. 

(b) Co-ordination and protec-

(9) Co-ordination of unit “B” 
Echelons. When unit trans- 
port is pooled for a par-
ticular task, executive con-
trol would be vested in 
CRASC. 

Conclusion 
The combined stafP control of 

“A” and “Q” possible through the 
appointment of an AA & QMG 
and the introduction of a com- 
mander to co-ordinate the de- 
fence and operational functions 
of the divisional logistic units 
would provide better balance of 
command and control in the 
division. It would divorce the 
responsibility for rear area 
security from “G” Staff a t  Main 

tion Of isolated logistic H.Q.and free them to  concen-
uoints such as DPS. BLPS, 
CCP. 

(c) Selection of routes within 
the divisional area. 

(d) Selection, preparation and 
defence of divisional air 
strips and LZs. 

(e) Co-ordination of engineer
logistic effort. 

( f )  Policy for patrolling the rear 
divisional area and co-
ordination of defence in the 
divisional administrative 
area. Command of a mobile 
reserve to  back up perimeter 
defence. 

trate on the main battle. 
The development of our new 

tactical doctrine (or the realisa- 
tion of half-forgotten past
experience) must be met by the 
development of imroved com-
mand and control, decentralised 
responsibility and a system of 
co-ordination without which the 
logistic units could not cope with 
their operational duties and 
their own defence. The alter-
native is the deployment of an 
unacceptably large proportion
of combat troops for rear area 
security. 



BATTLE 

PRELIMIINARIES 

Major General M. P. Bogert, CBE, DSO, CD, 
Canadian Army (Retired) 

Reprinted from the Canadian Army Journal 

INpeacetime training. 
particularly on tactical exercises 
without troops, much time is 
wasted in trying to  decide on the 
best plan for a given operation. 
What is really required is not 
necessarily the best plan, but  a 
good plan quickly arrived at. 
Most well-trained omcers are 
quite able to produce a good plan 
for any operation that they may 
reasonably be expected to con-
duct, but unfortunately not all 
of them have confidence in their 
ability to do so. Much of this lack 
of confidence has been created 
by the evil cult of the directing- 
staff solution. In fact, most tac- 
tical problems admit of several 
sound solutions and, if  one of 
these is selected as the DS solu-
tion, those who produce other 
sound solutions may feel that 
they have somehow failed, with 
resulting damage to their self-
confidence, 

Planning is, of course, only
one step in the carrying out of 
an operation. The ability to 
produce a sound tactical plan is 
clearly essential to a successful 
field commander, but the making 
of a plan is one thing and its 
execution quite another. In 
reality, the course of a battle 
very seldom closely resembles the 

original plan; for obviously -
although this is somehow seldom 
reflected in training - the 
enemy always tries, often suc-
cessfully, to disrupt or com-
pletely to frustrate our plans.
The fact is ' that  the conduct of 
the battle is often a more serious 
test of a commander's ability
than is the planning. 

The elementary lessons of 
command can be well taught in 
tactical exercises without troops, 
but it is only in telephone
battles, signal exercises, and par- 
ticularly in tactical exercises 
with troops that the problems of 
the conduct of the battle can be 
presented with any realism. The 
two-sided exercise is very dim-
cult to control and umpire, and, 
although it provides an enter-
taining spectacle, it is often of 
no great instructional value,
except perhaps for commanders 
and staffs at a very high level. 
Up to the divisional level the 
one-sided exercise with a con-
trolled skeleton enemy is prob- 
ably the best means short of 
battle itself of training com-
manders and staffs in the con-
duct of the battle. This type of 
exercise permits those control-
ling it to represent the action of 
the enemy in a realistic manner 
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of great instructional value and, 
in particular, to create a realistic 
intelligence picture. Unfor-
tunately, even when intelligence 
is realistically represented in an 
exercise, it is often not well 
handled. Too often omcers 
assume that exercise intelligence 
is necessarily entirely accurate 
and entirely complete, whereas 
intelligence in war seldom pre- 
tends to be either; exercise con- 
trollers must be careful not to be 
sportsmanlike when the fortunes 
of real war would not be. 

The need for sound training in 
planning for, and in the conduct 
of, the battle is recognised and 
in general well provided for. 
There are, however, a number of 
preliminaries to  battle other 
than the making of the plan, 
which may seriously affect its 
outcome. These preliminaries
are certainly carried out in tac- 
tical exercise with troops, but 
seldom do they receive as much 
attention as they deserve. This 
may be partially owing to a 
reluctance on the part of exer- 
cise directors to criticise these 
preliminaries because such  criti-
cisms are apparently aimed 
directly a t  commanders and 
headquarters. In any case there 
is always room for improvement 
in this sphere if the battle is to 
begin in the most favourable 
circumstances possible. Much 
can be done by preliminary 
arrangements and study. The 
composition of reconnaissance-
groups, orders-groups and the 
rest can be dealt with in stand- 
ing orders, but the actions neces- 
sary between the recognition of 
a situation requiring a new plan 
and the execution of the orders 

to  put that new plan into effect 
provide abundant food for 
thought, For this period of pre- 
liminaries to the battle an 
orderly procedure is required;
but not a standing procedure, 
for the factors affecting it are 
too numerous and varied to per- 
mit any sort of standardisation. 
Let us examine this period. 

During this period the follow-
ing must be done: the reconnais-
sance, the making of the plan,
the issue of orders, and the de- 
Dlovment of the forces for battle. 
+&se actions must be carried 
out a t  all levels from the highest
commander concerned to the 
lowest, and, i f  time is short as it 
usually is, they must as far as 
possible be carried out simul-
taneously. This is fairly obvious 
and is generally well understood. 
What should be equally obvious, 
but which, for some reason, 
seems to be less clearly recog- 
nised is the importance, if time 
is short, of setting in motion first 
of all those processes that are 
going to take longest; these are 
generally the deployment of the 
forces for  battle and the pre- 
paration and distribution of the 
flre-plan. Only too often a com- 
mander goes on with his recon-
naissance, planning and issue of 
orders without beginning his 
deployment, with the result that 
unnecessary confusion and 
fatigue are produced among
those who must actually fight 
the battle; or he does not a t  the 
earliest possible moment give to  
those responsible for working out 
the details of his fire plan the 
information necessary to do this 
task, with the result that the 
detailed fire-plan cannot be dis-
tributed in sumcient time for it 
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to reach, and be digested by, all 
those who are dependent on it, 

The fact is that the ability
properly to appreciate time and 
space is one of the most impor- 
tant qualities that a successful 
commander a t  any level must 
possess. The importance of this 
quality will very frequently
appear during the conduct of the 
actual battle, but we are con-
cerned here with its effect on the 
preliminaries. 

Two or three ways have been 
mentioned in which a comman- 
der may help to  make the best 
use of the time available between 
the recognition of a new situa- 
tion and the carrying out of the 
necessary action to meet it. But 
even if these steps are taken, 
there will frequently be insum-
cient time to do all the things at  
all levels that seem to require to  
be done. It is here that the 
character and ability of a com- 
mander are really put to the 
test. He must decide what share 
Of the limited time available he 
is entitled to take for his own 
use. 

If, when time is short, senior 
commanders do all the things
that they consider it desirable 
that they should do, it may well 
be that their subordinate com- 
manders have not time to com- 
plete the essential things that 
they must do. A senior comman- 
der may, for example, consider it 
most desirable that he carry out 
a reconnaissance on the ground
for an operation he is about to 
order. I f ,  however, his ground
reconnaissance would take so 
much time that there would be 
insufficient left for subordinate 
commanders to carry out ground 

reconnaissance which for them 
is essential, the senior command 
must be satisfied with a map
reconnaissance. An able com-
mander will not only estimate 
correctly his share of the time 
available but also ensure that he 
does not exceed it; his skill will 
enable him to make the best use 
of the time available and his 
experience will tell him things 
that less experienced comman-
ders would have to seek out. 

One of the things that each 
commander must do in the time 
available to him is issue his 
orders. This is not only a very 
important action, but also one 
that may easily result in his ex-
ceeding his share of the time. 
The commander must select 
carefully the place where he 
intends to issue his orders, bear- 
ing in mind the time that he and 
his subordinates must take to 
travel to and from that place and 
liot forgetting that movement in 
the forward area takes much 
longer than movement further 
to the ' rear. Usually, but not 
always, it is better to go forward 
to issue orders. 

The place where orders are to 
be given must be selected early 
so that the warning order may 
be issued without delay.
The warning order may
contain little more than the 
time and place at  which orders 
will be issued; it may, however, 
indicate the nature of the opera- 
tion, its general area and direc- 
tion, probable grouping includ- 
ing the composition of the 
reserve, the time before which 
there will be no move other 
than of reconnaissance parties, 
the general position of assembly
areas, and the composition of, 
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and rendezvous for, reconnais-
sance parties both operational
and administrative. The more 
information that is in the warn- 
ing order, the more subordinate 
contmanders can do early so that 
time will be saved later. The rule 
is that, if time is short, a long
warning order is worth while; if 
time is abundant, there is no 
necessity to issue much informa- 
tion before the orders-group 
assembles and a short warning 
order, perhaps limited to the 
time and place of orders and the 
time before which there will be 
no move, is appropriate, 

To return to the operation
order itself. If  time is short,
confirmatory orders in writing
often do not reach the addressees 
in time to be of value; in fact, 
if, as often happens, the written 
orders contain some amend-
ments to the verbal orders, con- 
fusion may result. Below a very
high level, well-trained forma-
tions and units can, and in gene- 
ral should, except in deliberate 
and complicated operations such 
as opposed landings and major 
river crossings, dispense with 
written operation orders. This 
can only be done, however, if the 
commander is able to issue 
orders clearly and consisely. It is 
fatal if, knowing that confirma- 
tory orders are not going to be 
issued, he rambles on, repeating 
himself in his efforts to ensure 
that no detail is omitted. 

Particularly if the giver and 
receivers of orders are tired, mis- 
understandings can readily hap- 
pen, and they are best avoided 
by following fairly closely
the laid-down sequence of 
orders; but this certainly does 
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not mean that the issue of orders 
should be a monotonous recita- 
tion. The commander must ad- 
dress his orders-group personally 
and convey to them his deter- 
mination that his plan will be 
accomplished, Nevertheless, he 
must not, in an endeavour to 
avoid sounding stilted, allow his 
orders to become merely a direc- 
tive or operation instruction. An 
Operation instruction is highly
appropriate when a commander 
wishes to give latitude to deal 
with unforseen circumstances to  
a particular subordinate com-
mander - for example, to 'the 
commander of a covering force 
or of a mobile force carrying out 
an independent mission - but, 
when several subordinates who 
are expected to work in close co- 
operation are all given latitude, 
confusion is very likely to ensue. 

Sometimes a commander may 
consider it advantageous to issue 
preliminary orders some time 
before he gives his operation
order proper. This is appropriate, 
for example, when he considers 
that it is important to carry out 
a reconnaissance on the ground 
but that, if he does reconnoitre, 
there may be insumcient time 
left for his subordinate comman- 
ders to do .so too. In  this caSe 
he may issue preliminary orders 
from the map in sumcient detail 
to permit his subordinate com- 
manders to carry out their recon- 
naissances a t  the same time that 
he is carrying out his. The 
operation orders are then issued 
after the reconnaissances have 
been completed. 

This method used in the ap- 
propriate circumstances has 
obvious advantages, but it has 
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disadvantages that are perhaps
less obvious, and these should be 
carefully weighed against the 
advantages. The first of these is 
that the orders-group must 
assemble twice instead of once, 
and this may seriously encroach 
on the limited time of the sub- 
ordinate commanders, Secondly, 
if the superior commander’s 
reconnaissance is really worth 
while, it may result in changes of 
plan, and this means, of course,
that the subordinate comman-
ders, having made their recon-
naissances before they knew 
about these changes, may have 
to  carry out further reconnais- 
sance later. Finally, the superior 
commander having completed
his reconnaissance may, in order 
to save time, be tempted merely 
to amend his preliminary orders 
rather than to give a complete
operation order; if he does this, 
there will be grave danger of 
omissions, misunderstandings
and resulting confusion. Impor- 
tant as reconnaissance is, if 
there is not really the time for 
a commander to carry out a 
reconnaissance, it is better for 
him to accept the fact and to 
issue orders after a careful study 
of the map; the additional time 
made available to subordinates 
by doing so will probably more 
than compensate for the disad- 
vantage of their superior not 
having seen the ground himself. 

I f  time permits between his 
issue of orders and their execu- 
tion, a commander usually visits 
his subordinate commanders to  
discuss their plans, and a t  these 
meetings some changes to the 
original plan are sometimes 
agreed to. If changes are made, 
they must, of course, be notified 

to all concerned, and this can 
often be done most effectively by
holding a co-ordinating con-
ference. A commander should re- 
member, however, that the co-
ordinating conference, although 
a convenient device from his 
point of view, can be most 
inconvenient to his subordinate 
commanders, who are probably
summoned to it a t  a time when 
they have many other important 
and urgent things to do. It is 
often better to disseminate 
changes in the operation order 
by message or liaison omcer 
rather than by holding a co-
ordinating conference, except in 
circumstances when there is 
ample time, as, for example, in 
the deliberate occupation of a 
defensive position well in the 
rear of the existing front. In 
very deliberate operations, of 
course, there may be no objec- 
tion to  holding two or even more 
co-ordinating conferences after 
the operation order has been 
issued, and when the operation 
is a very complicated one it may
be essential to do so; but  even in 
these circumstances a comman-
der should only hold a co-
ordinating conference when one 
is really required. 

Occasionally a commander will 
issue preliminary orders some 
time before giving his formal 
orders and also hold a co-
ordinating conference later. 
When this is done, it is safe to 
say that either the issue of pre-
liminary orders or the holding of 
a co-ordinating conference is 
redundant, for the circum-
stances in which these two 
events are appropriate are dif-
ferent. The issue of preliminary 
orders is a device to save time 
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when it is short; whereas the co-
ordinating conference is appro- 
priate only when there is no 
great urgency, 

Sometimes, regrettably, a com- 
mander has been known to issue 
preliminary orders and later to 
hold a co-ordinating conference, 
without any formar issue of 
orders a t  all. This is a most 
unsatisfactory and untidy 
arrangement, because the very 
name preliminary orders implies 
that formal orders follow, where- 
as a co-ordinating conference 
implies that formal orders have 
already been issued and may
require co-ordination. Such a 
practice invites omissions and 
misunderstandings and is, there-
fore, dangerous and should be 
considered quite unacceptable in 
war. 

A good commander does not 
readily complain or make 
excuses; but, if searchingly ques-
tioned after an operation or 
exercise, subordinate comman-
ders will very frequently admit 
that they were not given suf-
ficient time in which to carry out 
their orders. Unfortunately, this 
is only too frequently true. What 
is probably as frequently true 
but much less frequently ad-
mitted or even recognised is that 
these commanders probably did 
not make the best use of what 
little time they were given. It is 
a very lucky commander in war 
who receives all the time he 
needs to plan and execute an 
operation, but many a comman- 
der who believes that his part in 
an operation failed because he 
was given insufficient time would 
be very surprised to know that, 
with the same allotment of time, 

a more skilful commander would 
have achieved success. 

There are many ingredients
that make for success in battle; 
the first is men, and, even on the 
nuclear battlefield, nothing can 
be achieved without them. But 
the best men - and somehow 
Canadians who are not in the 
Services seem to find this difficult 
to g r a p  - can achieve little 
without discipline and training, 
and the better their discipline
and training, the more a given 
number of men can achieve. 
With good discipline and train- 
ing even men. of less than the 
highest quality can achieve 
much. Then there is equipment,
always important and now more 
so than ever, but still not, as 
some people seem to think, the 
only ingredient that counts. 
Leadership is certainly of the 
first importance, but, like other 
ingredients of success in battle 
only significant in conjunction
with the rest. It is a quality that 
cannot be acquired by training,
but which if possessed, can by
training be greatly increased in 
value. Another ingredient is the 
plan. A good leader and good 
men can, it is true, succeed in 
spite of a mediocre, or even a bad 
plan, but  seldom can they do so 
at  such a disadvantage without 
paying a heavy price, The mak- 
ing of the plan is the most im- 
portant preliminary to battle, 
but  the other preliminaries that 
we have been discussing are 
necessary to translate the plan 
into action and they form still 
another important ingredient
making for success in battle. 

In  the conduct of the battle, 
the commander and his staff 
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each have a distinct role to play. 
The staff must constantly keep 
themselves informed of the pro- 
gress of the battle and pass this 
information to all concerned; 
above all they must present to 
the commander a clear picture 
neither distorted by unreliable 
reports nor clouded by unimpor-
tant detail. The commander for 
his part, must decide when and 
how to influence the battle, and 
this does not mean merely ap- 
proving action suggested by the 
staff.The major decisions of the 
battle are the commander’s and 
his alone; he must decide what 
to do and how to  do it. In the 
same way, in the beginning the 
commander must himself make 
the plan and this, too, does not 
mean approving a design pre- 
pared by the staff, although the 
staff may be required to  examine 
the feasibility of various courses 
of action in the light of weather 
conditions, from the administra- 
tive standpoint and so on. 

In the preliminaries to battle 
other than the making of the 

plan, again the commander and 
the staff each has a distinct role 
to  play. The commander himself 
must decide the general way in 
which his plan will be turned into 
action, and this is just as much 
his own task as is the making of 
the plan itself; but withln the 
kamework of this design are 
innumerable details which must 
be provided for and controlled, 
and this is the task of the staff. 

This period of battle pre-
liminaries lies, as we have said, 
between the recognition of a 
situation requiring a new plan
for battle and the control of the 
battle itself. These preliminaries 
must not be dismissed merely as 
a drill or standardised pro-
cedure; they are a series of inter- 
related processes demanding
from the commander and his 
staff qualities no less than those 
demanded by battle itself; intel- 
ligence, natural aptitude, ex-
perience, imagination, self-
confidence and, perhaps most 
important of all, training. 

Thai which is wishfully conccived or grotesquely rnismunaged 
has no claini on Heaven’s help or on redemption due io enemy
stupidity. - Brigadier Getteral S. L. A .  Morrhdf,

U.S. Army. 
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RAILROADStheof 
world employ two basic systems 
for controlling trains. One 
might be termed the “green
light” system and the other the 
“red light” system. -

In the case of the former, all 
control jacks are green and the 
conductor has a license to keep 
going until someone in control 
authority turns the red light.
This is the system in use by
United States railroads. 

European railroads use the 
opposite approach in which all 
lights are turned red and a con-
ductor may not proceed until 
someone in control authority
turns the light green. 

Both systems apparently work 
quite well for running a railroad, 
but when applied, to the opera-
tion of a military organisation, 
one has definite advantages over 
the other. In one instance, the 

conductor can go all the time 
until the man in control flashes 
the red light. In the other, he 
cannot go at  all until someone 
tells him “now is the time”. 

Colonel Richard K.  Hutson,
Deputy Chief o f  Transporta- 
tion, served with t h e  7th 
In fan t ry  Division in the  
Asiatic Pacific theatre during 
World War  I I .  A graduate o f  
t h e  United States Army War  
College, his assignments in-
clude duty  w i th  t h e  Omce  o f  
t h e  Army Deputy Chief o f  
S t a f f  f o r  Logistics; Chief of 
t h e  Procurement Division,
Ofice o f  t h e  Army Chief o f  
Transportation; Deputy Com- 
mander and Chief  of S t a f f ,  
2nd Logistical Command; and 
Port Commander, Bremer-
haven  Port of Embarkation,
Germany. 
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The advantages of one system 
over the other for military
operations are quite obvious. The 
green light system provides for 
the delegation of authority 
which is essential to the success 
of military organisations. The 
red light system, on the other 
hand, completely centralises 
control and is the antithesis of 
sound military operations. 

Delegation of authority,
coupled with a widespread
willingness by individual soldiers 
to  assume responsibility, results 
in the development of leadership
qualities a t  both the highest and 
the lowest levels of organisation. 

Basic Doctrine 
The Army’s doctrine of com-

mand is found in Field Manual 
101-5, Star Omcers’ Field 
Manual, S tar  Organisation and 
Procedure. It is stated quite suc-
cinctly. “Command,” says the 
manual, “is the authority which 
a commander in the military
service lawfully exercises over 
subordinates by virtue of rank or 
assignment.” 

Thus if one is to command,
someone must Arst give him the 
authority to do so, and it must 
be lawful and given from top to 
botttom. Authority cannot be 
assumed; it must be delegated by 
a superior. Until this is done,
there is no licence to operate. 

The Aeld manual states further 
that  “The commander alone is 
responsible for  all that his unit 
does or fails to do. He cannot 
delegate this responsibility.” A n  
excellent example of correct 
usage of the term “responsi-
bility” was this statement by
President Kennedy in a State of 
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the Union message: “One year 
ago,” the President said, “I 
assumed the responsibilities of 
President.” 

The President, in effect, was 
acknowledging the receipt of 
authority delegated to him by
the people of the United States. 
A t  the same time, he was stating
his willingness to  assume the 
responsibilities entailed in exer- 
cising this authority. Actually, 
the people had delegated to the 
members of the Administration 
and to Congress the authority to  
make their decisions for them, 
but they had not delegated their 
inherent responsibility for the 
decisions made. Mr. Kennedy
assumed these responsibilities of 
his own volition. 

Key to Success 

The Army doctrine of com-
mand, then, involves lawfully
exercised authority delegated
from top to bottom and an 
understanding that a comman-
der can delegate authority, but  
cannot delegate his responsi-
bility. The green light system of 
operation is really nothing more 
than the proper exercise of this 
doctrine. The key to  its success 
is a willingness to delegate
authority freely to the lowest 
possible levels a t  which sound 
decisions can be made. And the 
authority delegated at  each com- 
mand level must be sufficient in 
each case to permit acceptance 
of responsibility for the decisions 
which will be required. 

Delegation of authority is 
sometimes difflcult to get started 
when people are not accustomed 
to  it. It can be done with little 
change in basic organisation, but 
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it calls for a majGr change
in concept of operations and 
organisation. 

A good commander will utilise 
his staff to the fullest. The more 
he gives them to do, the more 
work the unit is able to perform,
and the more the men can grow 
to the benefit of themselves and 
the organisation. What better 
training is there in peacetime 
than permitting SubGrdinates to 
exercise authority and make 
independent decisions? 

Independent decisions may
not be easy to make, If  an error 
is made, it may cause the com- 
mander some embarrassment. 
Some good does come from it, 
however. If a man makes a mis- 
take, and is corrected, and the 
man is honest and is trying, he 
will never make the same mis- 
take again. Also, the man who is 
permitted to take on decision-
making duties during peacetime 
is going to be ready to make the 
comparable or more difacult 
decisions required in time of war. 

A senior who will not delegate 
authority either doesn't have 
confldence in the people below 
him or he thinks he is the only 
person capable of doing the job.
But one thing is certain -unless 
a person has a distinct under- 
standing W i t h  his superior as to 
what he is to be permitted to do,
and unless that  superior has 
delegated him the authority to 
do it, he has no licence to do 
anything. He cannot do a thing 
because authority cannot be 
assumed. Authority has to be 
given by a superior. 

The diIemma faced by leaders 
a t  all levels is to  know how much 
authority it is safe to delegate, 

and how much should be cen-
trally retained. A commander 
also wishes to know how he can 
be sure that a junior will do a 
good job in exercising the 
authority he delegates to him. 
There is no simple answer to 
either problem. There are, how-
ever, a number of ways in which 
a commander can protect his 
interests: 
0 Delegations of authority

should first be accompanied 
in writing from the comman- 
der down so that each control 
level will understand clearly 
the limitations of its "green 
light" to operate indepen-
dently, 

0 Authority is not sufficient in 
itself. The subordinate must 
also have access to the guid- 
ance which he will require for 
making decisions. This guid- 
ance must be sufaciently
broad to  permit the subor-
dinate some latitude for the 
exercise of initiative. There- 
fore, the commander must 
publish his policies. 

0 Policies might be defined as 
the amalgamated expressions 
of the commander's personal 
traits, his experience, and his 
intellect on matters of 
management and procedure. 

0 The commander is the only 
person who can make policy. 
His policies must fall within 
the framework of those of his 
next higher commander, and 
must be restricted to matters 
affecting solely his own par- 
ticular element of the or-
ganisation. 

d The bigger an organisation,
and the more it is spread out, 
the more essential it becomes 
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for the commander to  estab-
lish and publish definitive 
policies. 

Policy Deviations 
Policies serve as guides in 

standardising operations normal 
to the times and circumstances. 
Since it is impossible for anyone 
to write a policy which has 
meaning and is good for all cir-
cumstances and conditions, it 
may be necessary in certain 
times and circumstances for a 
subordinate to deviate from 
policy. The person who is really
worth his weight is the one who 
says, “I know the regulations, I 
know the policy, but I should 
deviate from them now -at  this 
time and under these circum- 
stances.” 

Perhaps he will make a mis- 
take; maybe he will trip up the 
commander. All right, that’s the 
chance a commander must take. 
But this person is assuming the 
responsibilities of his job and 
should not be criticised if he has 
made an honest effort. Everyone 
is going to make a mistake a t  
some time or another, and the 
person who accomplishes the 
most is likely the one who will 
make the most mistakes. As one 
commander advised his sub-
ordinates, “Don’t be afraid to go 
out on a limb; that’s where the 
fruit is.” 

No one has a licence to dis-
regard the regulations and the 
policies indiscriminately. All 
must follow them unless time 
and circumstances determine 
they should not, Not much will 
happen to anyone, of course, who 
follows them always. 

standards 
Closely allied to the issuance 

of policies is the necessity for 
establishing standards against
which day-to-day performance
can be weighed. 

The word standards is just
:another term for yardsticks. A 
commander who will accept any- 
thing less than superior has a 
warped sense of values. Every 
objective at every echelon should 
be to do the best and nothing less 
within the capability of its men, 
money, materials, and facilities. 
If objectives are not high, stan- 
dards will not be high. 

Many people fail to recognise 
and evaluate standards. Stan- 
dards are really relative matters. 
High standards for one might be 
considered mediocre in another. 
They are going to change with 
the individuals involved. A man 
making an inspection helps set 
standards. Basically, this is the 
reason for inspections. They are 
a means for checking prevailing 
standards against those desired 
by the commander. 

central control 
In recent years the design of 

military organisations has been 
directed at  centralised control 
and decentralised operations.
The advent of automatic data 
processing systems which permit 
the rapid collection and assimi- 
lation of information, the effect 
of fiscal and budgetary controls, 
and the vertical nature of the 
management control exercised 
over major Army systems have 
the inherent tendency to  cen-
tralise more and more of the 
decision making at  progressively 
higher levels in the organisation. 
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As in the red light system for 

running a railroad, this cen-
tralisation denies commanders 
a t  lower levels the freedom of 
action to act independently and 
is incompatible with the require-
ments for the conduct of success- 
ful  military operations. Too 
much centralised control can 
cause serious inroads upon com- 
mand authority. It seriously
restricts flexibility and slows re- 
action time to changing situa- 
tions. 

Giving a man all the authority 
which he is capable of exercising 
and for which he will assume 
responsibility is good business. 
Done properly, authority is dele- 
gated and redelegated in writing 
to the lowest levels a t  which 
sound decisions can be made. 
Delegation is followed by the 
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publication of policies and estab- 
lishment of standards which 
leave no doubt as to the com-
mander’s desires. When delega- 
tion has been properly accom-
plished, individuals are less con- 
fused about their duties, take 
renewed pride in their own and 
the command’s accomplish-
ments, and acquire valuable 
training in making the progres- 
sively higher and higher level 
decisions which are the sub-
stance of true military leader- 
ship. 

Commanders who have the 
courage to initiate the green
light system will find that it is 
not only an excellent way to run 
a railroad, it is also a good
method for running a military
organisation. 
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INDUSTRIALISATION 

IN MAINLAND CHINA 

SINCE 1949 
Major W. A. Piper

Royal Australian Infantry 

CHINA,that vast  country
behind the Bamboo Curtain, is 
this year again included in the 
topics for current affairs exami- 
nations. Its reappearance em-
phasises once more China's 
importance to us as Australian 
citizens, and this article with a 
geographical bias, is intended for 
those readers seeking a wider 
background knowledge of this 
country. 

The Backgound 
In 1963 the US State Depart- 

ment estimated the POpUlatiOn
of China to be 720 million, but 
estimated that of this number 
only 90 million or WPl, were 
engaged in non-agricultural
employment. China is basically
an agricultural country and is in 
its infancy so far as industriali-
sation is concerned. 

An explanation for this lag-
gard industrial development can 
be traced back into China's 
history, but briefly the reasons 
are threefold. Firstly, social 
traditions encouraged the 
development of philosophy and 
literature a t  the expense of 
scientiflc reasearch, and even 
when Western nations intro-
duced modern scientific methods 
these same social traditions dis-
couraged their pursuit by the 
Chinese intelligentsia. Secondly, 

t,ightly knit families restricted 
the mobility of capital, and 
thirdly cheap labour promoted 
economic inefficiency. 

The advent of the Communist 
regime in 1949, however, has 
seen a complete change in this, 
as in many other aspects of 
Chinese life, and the Govern-
ment has striven to change
China from a predominantly
agricultural to an industrial 
nition. It has taken considerably 
more than a change in govern- 
ment nnlicv. hnwever to achieve....~.-=--.. ", I --~~ 

~ ~ 

this aim and while after 146 
years production has doubled 
a,nd quadrupled in successive 
years, the absolute increases 
have not been laree. -

There are many problems
confronting the government in 
its drive for  heavy industries and 
the most important of these are 
the large demand of the people 
for consumer goods, and the 
shortage of capital which can be 
derived only from the agri-
cultural base of the country.
Other problems are inadequate
transport facilities, difficulty of 
importing capital and tech-
nology, and the low level of 
income. The ravages of war 
with Japan and the civil war 
have also contributed to making 
post-war industrialisation a 
mammoth task, 
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On the credit side it can be 
said that there is a more than 
adequate labour supply, and it  is 
estimated that 200 million wor- 
kers could be freed from agri- 
culture for industry. the 
government has complete con-
trol of both the labour and the 
capita1, berapid. 

T ~ ~ , , , . ,  ~o,,,,,,unifations 

The inadequacy Of its land
communications has seriously 
retarded the development of 
modern China..The net-
work is small and while the mile-
age has increased by 30% to 
20,000 miles since 1949, this 
represents Only a 
mileage per person and an 
almost insignificant distance 
when viewed in the light of 
China’s area of 3,860,000 square
miles. 

The situation in relation to 
motor highways is only slightly 
better, and in 1954 they were 
estimated to be about 100,000 
miles. Most of this was not 
macadamised, Owing to  the 
limited number of motor vehicles 
and the shortage of petroleum, 
however, road transport is of 
little significance in modern 
China, 

Water transport has been im- 
portant along the coast and 
along the major rivers, but  
very little of China is trans-
versed by navigable rivers and 
the total tonnage moved by this 0 

means is also small. 
Until 1949 “coolie” carriers 

and draft animals were the 
major means of transportation
and even today are still sig-
nificant. These means, however, 
are very inemcient, especially in 

moving the bulky raw materials 
required in industry. For this 
reason China is extending its 
railroads. 

Before 1949 the main railways 
were along the eastern seaboard 
and predominantly in Manchuria 
where they were a legacy of the 
Japanese occupation. There were 
in addition other lines. One con- 
necting the coast a t  Lien-Yuen 
with Paochi, and which the Com-
inunists have extended to Lan-
chow, and lately with 
yumen in the north-west, It is 
proposed eventually to join this 
with the USSR system, Another 
connection with USSR,

in 1955, is that from 
Peking through Ulan Bator in 
the north, The other major
railway work Of the Communis~,  
completed in 1952, was the ex-
tension of the Northern ~ ~ 
system south into Chungking. It 
is DroDosed to extend this line 
further south to connect with 
the South Eastern system. (See 
Map 1.) 

It should be noted that the 
railways from Amoy have 
strategic rather than economic 
importance. 

Power and Mineral Resources 
In 1947 the coal resources of 

China were estimated to be 444 
1,housand million tons, but in 
1957 Peking announced reserves 
of 1,200 thousand million tons. 
Almost 80% of this is high grade
bituminous coal. China’s prob- 
lem, however, has not been a 
paucity of such raw materials 
but rather the capital required 
to develop them. Despite these 
capital shortages coal production 
figures have increased enor-
mously and are shown in Table 1. 
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YL=U 1944 1956 uH7 1959 1960 
Total coal produced 
(In millions of tons) 62.5 95 130 348 420 

Table 1 

Although coal is scattered 
widely in China, and 14 pro-
vinces have resources of over 
one thousand million tons, there 
is still a marked localisation of 
deposits. Four-fifths of the total 
are found in the two northern 
provinces of Shensi and Shansi 
and further large deposits are 
found close by in Ssuchuan. 

Paradoxically China’s coal 
production, particularly in the 
earlier years, has been from 
areas with small reserves such 
as Southern Manchuria and 
Hopei, and located a t  Fushun in 
this field is one of the world’s 
largest open cut coal mines. 

Oil production in China, while 
showing some increase since 
1949,has still only reached about 
five million tons. Reserves of oil 
are still largely unknown owing 
to limited exploration, but  in 
1956 there were proven reserves 
of 100 million tons. Large sec-
tions of north-west China, how- 
ever, are of sedimentary racks of 
a petroliferous character and 
the appearance of oil seepages 
shows promise for future 
exploration. 

In  1956 half of China’s oil 
production of one million tons 
came from Yumen in the north- 
west, and a large refinery for this 
field has been built a t  Lanchow. 

China has large reserves of 
hydro-electric power and in 1957 
these were estimated a t  300 
million kilowatts. Unfortunately 
most of this capacity is in 
remote areas, and even where 

not remote is subject to violent 
seasonal fluctuations. Other 
factors mitigating against the 
establishment of hydro-electric
power stations are the silting of 
many rivers and freezing in the 
north. The development of the 
capacity, therefore, has not been 
rapid, and it was not until 1954 
that the pre-war capacity
(mostly Japanese installations) 
was restored. In  1957 work was 
commenced on a large new 
station called Hsinan in Chun- 
tang province. 

China has only moderate sup- 
plies of iron ore, and in 1952 a 
United Nations report estimated 
them a t  4-5 thousand million 
tons. Peking claims double that 
quantity and future exploration 
may prove further deposits, par- 
ticularly in the remoter pro-
vinces. Most of the known 
deposits, however, are of low 
grade ore and unsuitable for 
industry a t  the present level of 
technology. 

Three-quarters of China’s 
known iron ore in 1956 was found 
in Southern Manchuria, but 
other high grade deposits. are 
known in Hainan, and around 
Paotow in Inner Mongolia there 
are high grade deposits esti-
mated a t  92 million tons. Other 
important ore deposits are 
known to exist in Eastern Hsi- 
kang and there are important
mines.at Tayeh in Eastern Hupei. 

An increase in iron and steel 
production has been one of the 
primary aims of the Communists 
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Year 1940 1952 W 5  1957 1959 1960 
Steel Production 
(millions of tons) .8 1.3 2.8 5.35 13.35 18.45 

(target
Tabk 2 flgure) 

and remarkable results have 
been achieved. Some idea of the 
increase can be seen in Table 2. 

The 1960 output places China 
sixth in world steel production. 
Most of this expansion has taken 
place in Southern Manchuria 
and Shanghai, and the two 
industrial areas of Anshan and 
Shanghai between them pro-
duced about two-thirds of 
China's steel in 1958. 

The production of pig iron is 
not so concentrated, and the 
increased demand for pig iron 
by the hungry steel mills has 
been met by expansion of blast 
furnaces throughout Southern 
Manchuria, a t  Tientsin and Tai- 
yuan, a t  Shanghai and Chung- 
king, and through the construc- 
tion of new installations at  
Tayeh near Hankow and a t  Pao- 
tow. The latter has an annual 
capacity of 900,000 tons. Small 
furnaces throughout the villages 
to wide variation in quality this 
have also contributed, but owing 
practice is being discontinued. 
Indudrid R W and Production 

The main industrial regions of 
China in 1949 were easily
separated into two groups, those 
close to foregn trade, that  is, 
along the eastern seaboard, and 
those which had sprung up in 
the north-east and south-west 
during the war with Japan.
Since the war there has been a 
third group established on sites 
close to the' major raw materlals 
of coal and iron. 

The foremost industrial area 
in China is undoubtedly South 
Manchuria. This pre-eminence is 
largely due to the iron and coal 
deposits to be found, but more 
because of the impetus received 
from an early start under the 
auspices of the Japanese. It was 
the Japanese who constructed 
the first industrial plants in this 
area, laid the railway lines, and 
trained the workers. Since 1949 
the Communists have built on 
this foundation, Today this 
area boasts some of the largest 
a.nd most up-to-date plants in 
the world, and the electric fur- 
nace a t  Anshan is typical of the 
trend. While this area can boast 
of an automobile plant, ship 
yards, an oil refinery, cement 
works, chemical plants and 
modern machinery capable of 
producing items such as seamless 
pipes, the whole is seen against 
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lege in 1954 and served as a 
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From December 1961 t o  March 
1964 he was Adjutant and 
Quartermaster of the Queens-
land University Regiment, and 
is at present a company com- 
munder in 2 RAR. 
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a very primitive background,
particularly in short haul trans- 
portation, which, as for centuries 
past, remains the lot of human 
or animal labour. 

The next important area is the 
lower Yangtse plain centred on 
Shanghai. This area. while also 
developing heavy industry such 
as steel, is better known for its 
light industries, particularly
those based on agricultural pro- 
ducts such as textiles and food 
processing. This sector of the 
economy has not been pushed
ahead by the present govern-
ment to the same extent as the 
heavy industry, and any increase 
has largely been a t  the expense 
of home handicrafts. Most of 
Shanghai’s power is derived 
from thermal plants using coal 
from the north. 

North-eastern Hopei province 
is probably the next most 
important industrial area. In 
this Peking-Tientsin area are 
coal mines, a cement works,
textile mills, flour mills and 
China’s largest glass factory. 

The area Hankow-Changsha
is another distinct industrial 
area based on the iron deposits 
near Hankow. This area is second 
only to Manchuria in iron ore 
extraction and has a . large
modern iron and steel plant a t  
Honyang. In the towns of this 
district are found large textile 
and flour mills and factories pre- 
paring tea and vegetable oil and 
reflneries for antimony. This 
area is being expanded as rapidly 
as possible. 

Another light industrial area 
which has not declined in im- 
.portance since 1949 is the 
Canton-Kowloon-Hongkong area 
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in the south. (While Hongkong
remains British, it belongs
industrially to this area.) 

‘The Chunking, Chengtu areas 
developed as a result of the 
westward movement from the 
Japanese and have been further 
developed since 1949. Chungking
now has several small steel and 
cement plants while Chengtu
produces textiles, pottery, paper 
and matches. Power for this 
region comes from hydro-
electric, as well as thermal 
plants. 

Since 1953 a completely new 
industrial area has been 
established around Taiyuan in 
Shansi. Taiyuan had long been a 
centre of light industries, but 
after 1953 heavy industrial 
development was pressed for-
ward with the construction of a 
large thermo-electric plant and 
a major steel and machinery
complex. A new iron and steel 
industry has also been estab-
lished around Paotow just north 
of Shansi in Mongolia. These 
two areas are in some respects 
complementary -Shansi having 
the good quality coal and Inner 
Mongolia the iron ore deposits. 

No paper on China’s Indus- 
trialisation would be complete
without reference to the Five 
Year Plans introduced by Mao 
Tse-tung and his colleagues. 

These plans aimed at  mobilis- 
ing the nation’s resources in the 
quickest and most efficient way 
possible. Initially, capital for 
industrialisation was to be 
obtained from increased agri-
cultural production, This in-
crease was to be achieved by
improved efficiency gained
through socialisation. 
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produd 1952 1957 
Steel 1.3M 5.35M 
Coal 63.5M 124M 
Electricity (K'watts) 7,260M 16,080M 
Vegetable Oil .98M 1.1M 
Cotton bales 3.6M 4.6M 
Cotton bolts 111.6M 156.2M 

Table 3 
The first Five Year Plan 

(1953-57) called for the elimina- 
tion of small individual land 
holdings and the establishment 
of collectivised farm units. The 
initial results of this plan were 
more successful even than the 
planners had thought possible, 
and throughout the period of the 
plan increased targets were set 
for industrialisation based on 
capital obtained through in-
creased agricultural production. 

Some idea of the success of 
this first Five Year Plan can be 
obtained from the fact that from 
1953-56 capital investment in 
China increased by 316.7% and 
the capital investment in heavy 
industry in the same period
increased by 425% Individual 
production increases for some 
products are shown in Table 3. 

It is estimated that worker 
productivity increased 70% dur-
ing this period. 

Flushed with success after the 
first plan, the leaders set the 
nation off on the second Five 
Year Plan (1958-62). This was 
heralded as "The Leap Forward" 
at the end of which China was to 
emerge as an industrialised 
nation. As in the previous plan 
the increased capital expenditure 
was to be obtained through in- 
creased agricultural production 
and this was to be achieved 
through the communes. 

Whether it was due to the 
communes, or  in spite of the 
communes, but agricultural pro- 
duction in 1958 was a record 
when 250 million tons of grain 
were produced. Industrial 
development in 1958 and 1959 
therefore went on at a great pace 
even though the 1959 crop was 
below 1958s record. 

Production figures showing the 
increases in 1959 over those in 
1957 are shown in Table 4 which 

Product 19.57 1959 1960 1960 
(target) (actual)

(M tons) (M tons) (M tons) (M tons)
Steel 5.35 13.35 18.45 18.45 
Coal 130 348 
Electricity (M K'watts) 1934 4150 
Petroleum 1.46 3.7 
Machine Took (in 1000) 28 70 
Cement 6.86 12.27 
Cotton bales 
Cloth (metres) 
Vegetable Oil 

4.65 8.25 
5.05 7.5 
1.1 1.40 
Table 4 

450 420 
5170 Not Published 

5.2 ,,
96 ,,
16 ,, 
9 ,> 
7.6 ,,
1.7 I ,  
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also sets out the target flgures 
for 1960. 

Three years in succession after 
1958, however, saw three bad 
Seasom and the floods of 1961 
were the worst in loo years, and 
this despite the darns which the 
Communists have constructed. 
In 1961 the grain production in 
China was about 195 million 
tons, about equal to the 1957 
flgure although in this period
the population had expanded by 
40 million. Far from being able 
to export food to pay for its 
industrialisation, China has in 
recent years had to import food 
and its industrial expansion pro- 
gramme has ceased, a t  least 
temporarily, In January 1961 the 
nation’s leaders in Peking
announced that there would be 
a pause in the expansion pro- 
gramme and that for the next 
two years there would be a 
period of consolidation. This 
period would be used to improve
the quality and increase the 
variety of goods produced rather 
than increasing the quantity.
This statement is probably as 
close as the Peking Government 
could go to admitting that fur- 
ther expansion was impossible
at least for the time being, 
Since enormous increased pro-
duction figures are not available, 
the government has refrained 
from issuing any statistics a t  
all. Chinese import/export 

figures since 1959, however, can 
give some indication to  the 
buoyancy or Otherwise Of the 
economy. From a peak of €2.2 
thousand millions worth of ex-
ports in 1959 there W a s  a reduc- 
tion of 6% in 1960 and a further 
reduction of 15% in 

1962, however, saw a small 
increase in exports, although
nowhere near the 1959 figure.
We can fairly accurately assume 
then that following capital
investment in 1959, showing
increased production in 1960 and 
partly also in 1961, there has 
been very little industrial expan- 
sion in China in recent years. 
Increased agricultural produc- 
tion at  a rate greater than 
population growth seems to be 
China’s only hope as an aspiring 
industrial power, and a larger
portion of the capital investment 
in future years will have to be 
made in this sector of the 
economy. 
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RECRUIT 

TRAINING 

A T  

1 R T B  
Captain G .  P. Marshall-Cormack 

Royal Australian Artillery 

I F YOU HAVE never 
been to Kapooka, or have not 
been there for time, this 
article is a MUST KNOW. If you 
have visited the area recently or 
passed throuzh it in trainina 
Bome short while ago, it’s a 
SHOULD KNOW. If  YOU have 
instructed the recruit “here, it’s 
a ’Ourcategory, please read on. You 
get our soldiers. This will tell 
you how we train them. 

Introduction 
1st Recruit Training Battalion 

is the first stage in a programme 
, designed to produce a disciplined, 

fit, well dressed and smart 
soldier who is able to  handle his 
weapons proficiently. 

The specific aim in the first 
stage, which covers eleven 
weeks, is to produce a basically
trained soldier who is flt in every 
way to  undergo more advanced 
training with his Corps. So when 
you get him, don’t t ry  to teach 
him all over again or say, “For- 
get that, son, do it this way”. 

The Battalion is located a t  

Kapooka, some six miles out of 
Wagga On the A1bury
Road, and the total training area 
covers almost 4,000 acres of 
lightly timbered, undulating
Pasture land. 

Orientation 

During the pre-training week 
the recruit is issued with his 
basic equipment, a part of hisclothing entitlement, and his 
toilet requisites. He receives the 
rest of his clothing about five 
weeks later and our tailors make 
final adjustments a t  the ninth 
week. We find that physiques
change so dramatically that 
what was a good fit a t  week one 
looks either like a dressing gown 
or a swim suit by the time he 
leaves us unless we watch him 
carefully. He is then examined 
medically to ensure that he is fit 
to undergo training, and he 
receives his first inoculations. He 
is interviewed by a phsychologist 
who assesses his leadership
potential and tests him to deter-
mine his aptitude so that this 
may be considered later when he 
is allocated to a Corps. 
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The recruit is also interviewed 
by a Chaplain of his own 
denomination, who is available 
to advise on any personai prob- 
lem.  Finally he is taken on a 
tour of the surroundings to 
familiarise him with the local 
training area, the camp and 
other facilities. 

Training Programme 
Broadly the training pro-

gramme is designed so that the 
recruit will become proficient in 
five main elements:- 
(a) Drill. 
(b) Weapons.
(c) Fieldcraft. 
(d) Map Reading. 
(e) Physical Training. 

In addition the syllabus in-
cludes character guidance and 
education. The training hours 
consist of nine periods a day, of 
forty minutes each, with a num- 
ber of night periods. There is a 
summer and winter timetable to 
combat the sometimes harsh 
weather experienced a t  both 
ends of the scale. Let’s look now, 
in more detail a t  the elements 
mentioned above. 
Drill 

In his training the recruit 
learns step-by-step all drill 
movements so that he can carry 
out commands instinctively. This 
gives the soldier confidence in 
his own ability and adds to  his 
morale. He is tested twice whilst 
a t  Kapooka, once in the fifth 
week and again in the ninth. 
This ensures that he has reached 
the required standard If he is 
below it, he is allowed to try
again - it might be nerves. If 
he then hasn’t reached the 
standard he is “back squadded”. 

weapons 
This is perhaps the most in- 

teresting section of the course 
a t  our Battalion. He learns to 
handle weapons with confldence 
and skill, and test his new know- 
ledge on the range. Much 
research has been done towards 
the best way to pass Over this 
knowledge from the staff to the 
soldier. Elaborate but simply
understood aids are permanently 
constructed near the ranges. We 
use a rifle team, attached to the 
training branch, who specialise,
and do all rifle shooting instruc- 
tions. This team has achieved 
notable improvements in the 
general standard of results a t  
the range. This is shown by the 
fact that 22 per cent. of recruits 
qualify as 1st Class shots or 
marksmen on their initial open 
range practice. They all ulti-
mately qualify. 

Weapon training combined 
with drill gives the recruit a 
good knowledge of the self-
loading rifle (LIAI) by week 
four, the automatic rifle (L2A1) 
by the fifth, and machine carbine 
by the eighth. Tests of Elemen- 
tary Training, which must be 
passed by all, are carried out a t  
the conclusion of training on 
each weapon. If he doesn’t pass 
the test he is “back squadded”. 
Fieldcraft 

:In these lessons the recruit is 
initiated into the principles of 
camouflage in perfect surround- 
ings. Lessons covering movement 
by day and night, estimating 
ranges, methods of indicating 
targets, are liberally supported 
by training aids set up in the 
field. He is carefully watched and 
assessed by ‘his platoon staff and 
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more often than not, the 
critical eye of the Company
Commander. Again he has to 
pass a test -we invented a Test 
of Elementary Training for 
fieldcraft. 
Map Reading 

The recruit is given lessons in 
basic map reading. He learns 
how to read a map, how to use 
the service protractor and com- 
pass. He is examined individually 
towards the end of his training. 
A night march is done by the 
recruits in which the soldier 
takes turn in guiding his group
over several miles using compass 
and map. It starts a t  2230 hours 
and should end a t  first light. It’s 
amazing how often platoons
arrive home early. 

How many times have you
experienced in your unit the new 
soldier who has said, “I didn’t 
do it; I was on duty,” or, “I was 
in hospital”? If he didn’t do it, 
he didn’t pass the test, and he 
was “back squadded” until he 
passed or was abandoned as 
hopeless - we do get some of 
them, 
Physical Training 

The efficient soldier must be 
fit. With this in mind the Bat- 
talion has an intensive PT pro-
gramme for all recruits and the 
difference between week one and 
week eleven is astounding. On 
conclusion of this course they do 
the following tests:- 
(a) Foot assisted vault over 

5 ft. wall. 
(b) Broad jump of 12 feet. 
(c) Climb a 20 ft. rope twice. 
(d) Six chest heaves to the bar. 
(e) Four instep heaves to the 

bar. 

( f )  Walk five miles in one hour. 
(9) Run a mile in 6 minutes 15 

seconds. 
If the man doesn’t pass the 

tests he is either put on full time 
PT or held back until he is fit. 
Three weeks is the longest we 
can hold him. If he fails then, 
a discharge follows. 

Sport, both team and indi-
vidual games, is considered of 
great importance and the recruit 
is able to play games summer 
and winter and frequently
represents the unit in local sport- 
ing competitions. Every Wednes- 
day afternoon all recruits and 
staff participate in organised
sport on one of the many me 
playing fields close to the com-
pany areas, including a 9-hole 
grass-green golf course. While 
enjoying himself the soldier also 
learns team spirit. 

Character Guidance 
During his stay a t  1 Recruit 

Training Battalion the recruit 
will form habits, attitudes and 
impressions which will dictate 
the course of his entire Army 
career. Discussion groups led by
Chaplains for each denomina-
tion gives the recruit the oppor- 
tunity to keep in touch with his 
religious duty, or perhaps re-
discover it. Twenty-six periods 
spread over four days, are 
devoted to the Character Guid- 
ance Course. No “back squad- 
ding” here! 

Education 
The main educational activity 

is directed towards the Army 
Class Three Certiflcate of Educa- 
tion. This course is of 46 periods,
and is covered during the 
seventh, eighth and ninth weeks. 
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The course must be attended by
all recruits. However, those who 
hold a certificate of Inter-
mediate, or its equivalent or 
higher, with passes in English, a 
branch of Mathematics and a t  
least two other subjects, are 
exempt and are often used as 
monitors to assist the Education 
Omcer and his staff. 

About 18 m o n t h  ago the com- 
manding Omcer decided that the 
class Certificate was obliga-
tory and threatened that all who 
failed would stay back a further 
three weeks after their mates 
marched out. Curiously enough 
the education standard has risen 
dramatically from an average 
pass rate of 25 per cent, to about 
85 per cent. Some still fail. They 
need nearer to three month’s full  
tirne tuition and we cannot 
afford to hold them that long. 

Back Squadding 
This takes two forms. The 

recruit is either held for a time 
to be coached for an examination 
or test, or is literally back squad- 
ded to another platoon in an 
earlier week of training. This 
allows the soldier to undergo 
lessons he may have missed by
hospitalisation or absence for 
other reasons. 

There is a limit to this back 
squadding and a small number 
of men don’t make the grade 
even after back squadding. These 
cases are individually considered 
a t  CO level and a Review Board 
decides whether the man is to be 
discharged or otherwise. 

The Standard of Recruit 
A careful survey of the intake 

is maintained. This shows that 
the average age on intake over 

the last eighteen mon th  has 
been under 19 years and that 50 
per cent, are in the SG1 or 2 
category, This, we are told,
indicates a capacity for higher 
training and augurs well for the 
future of the ARA. 

Many applications for the 
officers’ Cadet School are 
hindled here. This year approxi- 
m a t W  15 per cent. were found 
to be correct for age and educa- 
tion. Almost 30 will ultimately 
face the Selection Board, Of
whom one third are 01R 10 (the 
highest). Those discovered by US 
who Pass through a t  a time when 
amlications are not required,
htve their C28A suitably in-
scribed in red ink. If you look at  
these forms when your soldiers 
al’rive YOU can make a note of 
which ones to follow up when the 
call comes. 

Recreational P-e 
As mentioned previously, re-

cruits are encouraged to par-
ticipate in all sports - both 
inter-company competitions and 
as representatives of our unit. 

1st Recruit Training Battalion 
has an excellent sporting record 
and fields teams in most summer 
and winter sports in the Wagga 
Wagga district. We were grand 
finalists in every sport in 1963. 
We have similar hopes for 1964. 
T O  date we have been successful 
in cricket. Keen sportsmen find 
facilities good, and coaching
from the P & RT Branch is 
naturally of a high standard. 

The cinema shows current 
films on four nights of each 
week. The Edmondson VC Club 
is first rate, ASCO providiiig wet 
and dry services similar to those 
of regular units, and indoor 
games amenities. 
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Although training is the prime 
concern, recruits End ample
activities to occupy their recrea- 
tional time. 

Leave 
During the first weeks most 

activity is concerned with train-
ing but later local leave com-
mences. At  the end of the 
seventh week recruits are given 
four days leave and may journey 
home if this is practicable. 

Soldiers are well accepted by
the local residents and public
relations are on a healthy foot-
ing always, In 1962 the City of 
Wagga conferred the honour of 
the Freedom of the City upon 
the Kapooka Military Area. 
Every month we beat the Retreat 
in the main street of Wagga and 
occasionally we favour other 
nearby cities with this, and 
other similar spectacles. 

Much emphasis is placed on 
good behaviour on leave. Woe 
betide the man who misbehaves. 
He automatically graces the CO’s 
carpet. We hope the pride we 
instill in him lasts for his service 
car e er . 

Emergency leave may be
granted to recruits, and natur- 
ally with a fluid average of 850 
men a t  Kapooka we receive our 
share of applications. Each is 
dealt with in the normal man- 
ner, bearing in mind that this 
fellow is not yet adjusted in his 
new job. A better insight into a 
reinforcement’s general Well-
being in the service can be 
gained by regimental Officers if 
they take a quick glance to see 
if their man has had emergency 
leave whilst in training. TNSwill 

lead to a better understanding of 
your man and better man 
management. 

AUocatioo 
During the tenth week of 

training each platoon is inter- 
viewed by the Allocation Board 
chaired by an allocation officer 
from Central Army Records 
Office. This decides the Corps for 
which the recruit is most suited. 

Allocation is made initially on 
the basis of preference, aptitude 
and performance, the Board 
being most careful to ensure 
that “square pegs are not placed 
in round holes”. Those in the top 
ten are given preference and 
know this from day one onward. 

Graduation 
The end of recruit training 

comes with the formal march 
out parade, where the graduat- 
ing platoon marches past in 
slow and quick time, advances 
in review order and is inspected
by the Commanding Officer or 
some visiting senior officer. The 
entire Battalion is on parade to 
witness the performance. Even 
at  this stage, perfection is insis-
ted upon, and there have been 
days when platoons have been 
ordered to repeat their perfor- 
mance, either immediately or 
later in the day or week, 

After presentation of trophies, 
the Platoon marches off and 
after a wonderful Party that 
night departs for the CorpsCentres the next day. 

Relatives and friends are wel-
come to witness the graduation 
parade and it is not uncommon 
to find, amongst those present, 
families who have travelled over 
1,000 miles to see it. 
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Rebuilding 
The article would not be com- 

plete without a mention of the 
huge rebuilding programme
which began in February this 
year. When completed, the finest 
barraclts in Australia, costing 
over f26 million, will stand over 
the tired and unsatisfactory
accommodation which has been 
Kapooka for so many years. The 
“Q’ complex buildings are 
already under way, staff barracks 
foundations as well as a 1,000 
man kitchen are being blasted 
daily in the heavy shale rock. 
The valley reeks of battle simu- 
lation noises - machines, dust, 
explosions, automatic fire on the 
nearby ranges and the tramp of 
many men in training. This same 
valley is to be fitted up with the 
trainfire target system which 
will change what can become a 
tedious practice into a lesson 
enjoyed by teacher and pupil
alike. 

Atmasphere 
“Yes, we know what it’s like;

we were in National Service,” is 
an often used phrase which 
doesn’t quite fit into Kapooka. 
These men are volunteers, keen, 
seeking adventure, and/or
security. (Verified by asking the 
soldier). All are eager to learn 

and between 48 and ‘72 men in 
each platoon are competing with 
one another to  gain that “Top 
Ten”. As I watched a bus load 
depart last night, I could see it in 
every man’s face - keenness. Is 
this edge lost on some men, 
between us and the combat unit 
which he finally joins? It’s not 
my place to say, but I have 
experienced the odd dull blade at 
the receiving end - which is 
food for thought in our methods 
of progressive (Corps) training? 

Conclusion 
Note the things that the Re-

cruit Training Battalion teaches 
to  its men and bear in mind that 
they passed these tests (14 in 
all) by qualifying in front of im-
partial judges outside the sol-
dier’s company - no pencil
passes here! 

The syllabus is available to  all,
except the enemy, and we wel-
come enquiries and visitors, but 
we don’t want to become a mail 
order centre. 

If you care to join our team of 
Instructors, Platoon Comman-
ders or whatever you may be, 
come gladly and in the spirit of 
giving one’s best. You will find 
that the return is justly reward- 
ing. 



GUIDED MISSILES 


SERVICE RANGE 
REQUIREMENTS 

Major N. G. Johnson 
Royal Australian Artillery 

The ,Setvice A m t-..-_.~r...~~. 

I N  THIS AGE Of 
guided weapons, many Service 
officers may be interested , in 
those aspects associated mth 
Service practice firings. In this 
paper, which is original only in 
the expression of OCcaSional 
opinions, an attempt has been 
made to discuss the subject with- 
out recourse to technicalities or 
technical language. The aim,
then, is to enable any Service 
officer to  understand the broad 
requirements for a practice range 
for any type of guidod missile. 
To achieve this aim the reader is 

, introduced Arst to  the concept of 
the missile as part of B system,
then taken through lhe early 
stages of development Sections 
are devoted to types of ranges 
and typical instrumentation, and 
the importance of safety is 

emuhasised. The rwuirements 
for- a comprehensive and precise 
timinp'svstem are arirued and a 
current concept, ca lk l  mathe- 
matical modelling, is introduced. 
Some of the Service require-
ments for proof or practice fir-

T h e  author o f  this article is 
currently employed at Wea-
pons Research Establishment, 
Department of Supply ,  Salis-
bury, S.A.  His previous ap-
pointment was in the Ministry
of Aviation, U.K.,  where he  
was directly involved w i th  t h e  
instrumentation of missiles 
for all Services, including
development, evaluation and 
service type missiles. This 
article is published b y  per-
mission o f  t h e  Chief Scientist. 
Department of SuppTy. 
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ings are outlined, and, flnally, 
the reader is given a series of 
typical questions to pose. If the 
paper succeeds in conveying 
some understanding of the 
reasons for asking such ques-
tions, and it is accepted that the 
answers go a long way towards 
defining the range requirements, 
then the aim of the paper will 
have been achieved. 

Mssile s Of a Missile System 
There is a tendency to think 

of a guided missile as a complete
entity and to forget that it is 
part of a missile system, which 
demands transport, testing,
launching and guidance equip- 
ment. In  other words we tend to  
think of the missile in flight, It 
is better to think of it as a pro- 
jectile, similar to a shell or 
bullet, but t o  remember, that 
when launched, control over its 
flight is exercised in some way. 
If this is accepted, a true picture 
can be formed on air portability, 
cross country portability and 
deployment, because all the 
pieces of equipment which go to 
make up the missile system will 
then be taken into account. 

Developing a Missile System 
Any piece of military equip- 

ment is developed to meet a 
requirement. The legal and 
financial procedures vary from 
country to country and are 
omitted here. The initiative may 
lie with a government agency or 
with a private firm, but govern- 
ment flnance is usually needed 
for the larger guided missiles. A 
very approximate deflnition for 
“larger” might be “other than 
anti-tank”. When feasibility and 
design studies have been com-

pleted and a decision has been 
taken to proceed with develop-
ment, one missile contractor is 
usually awarded a development 
contract. The complexity of 
most guided weapons usually
demands that specialist sub-
contractors will be employed, but 
the co-ordination is normally
done by the prime contractor. 
Naturally, the Service and 
Government agencies have rep- 
resentatives who studv develOD-
ment activities. They act as 
“watch dogs”, but also advise the 
contractor on service philoso-
phies and requirements. It is 
axiomatic that a close watch is 
kept on progress and expen-
diture, comparing them with the 
planned estimates. Experience
has always shown that estimates 
o:f time and cost are optimistic. 
The study of means by which 
progress can be more accurately 
assessed and controlled is a com- 
pletely separate subject worthy 
of investigation. 

At some point in time, some 
rudimentary hardware will be 
n?ady to fly. It will be rudimen- 
tary in the sense that it will not 
bear a close resemblance to the 
missile which will one day come 
off the production line as an 
operational weapon. If, then, a 
significant technical advance is 
going to  be achieved in the mis-
sile, and the ancillary elements 
of the system, it will be neces-
sary to gather all the informa- 
tion possible from Successive 
trials and flrings. This is done 
with instrumentation. In its 
broadest sense instrumenta€ion 
involves taking measurements, 
whether the quantity measured 
be a distance, angle, pressure, 
voltage or any other parameter. 
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The complication in measuring 
things concerned with the 
behaviour of missiles is that 
there is great interest in events 
during flight, This means, of 
course, that there is a necessity 
to  produce devices to  take 
measurements automatically,
and either preserve the records 
in the missile for subsequent 
recovery, or to  transmit informa- 
tion back to  a receiving station 
on the ground In addition, 
observing stations on the ground 
can occupy strategic positions to 
use a wide range of radar, elec- 
tronic and optical devices. These 
observing instruments provide a 
variety of records, which may 
subsequently be used in conjunc- 
tion with the information from 
the missile. Later it will be seen 
that the establishment of a com- 
mon timing “clock” is of vital 
importance. 

Whereas one may spend years 
making an equipment, and, on 
the delay of its completion,
obtain a steel rule or tape
measure to determine its dimen- 
sions, this system is not permis- 
sible with missile manufacture. 
Engineering standards are pre-
cise and dimensional tolerances 
are small. In addition, the types 
of measuring devices and their 
stowage in the missile must be 
planned or developed at the 
same time as work begins on the 
missile proper. It is true that as 
missile research and develop-
ment trials proceed there may 
be modifications to the instru- 
mentation requirements. It is 
also true to say that failure to 
pre - plan and pre - provision
instrumentation would cause 
unacceptable delays in missile 
development. 

OF GUIDED MISSICES 

During research and develop-
ment stages the missile contrac- 
tor has considerable latitude to 
design and test what is likely to  
be the best missile to meet’the 
particular requirement. However, 
there are limits on the amount 
of time and money which can be 
spent, and these control the 
number of trial firings which 
comprise the R. & D. programme. 
As this programme advances, 
certain designs of components 
are shown to be satisfactory,
others appear faulty, and are 
modified or replaced. I f  the R. & 
D. programme indicates that a 
useful missile system can be 
derived from the R. & D. type
equipment, it is usual for  an 
advance decision to be taken to 
produce a number of missiles for 
missile evaluation trials. These 
put the accent on testing the 
missile, rather than the whole 
system, but  launchers, etc. are 
necessary. Obviously the missiles 
to be evaluated have to be as 
representative of service missiles 
as practicable, otherwise they 
would give the Services little 
confidence in that particular
missile. Since the evaluation is a 
process based on scientific ex-
periment, in addition to demon- 
stration, the need for instrumen-
tation will continue into evalua- 
tion. It is worth noting that an 
increase in scientific planning 
and a decrease in demonstration 
can materially reduce the num- 
ber of evaluation missiles, with-
out any loss of confidence in the 
results of the evaluation. This, of 
course, appeals to the financiers 
who seize on any opportunity to 
reduce the cost of missile pro- 
grammes. 
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Assuming that the evaluation 
trials confirm the suitability of 
the weapon system for opera-
tional use, production will fol-
low and the usual process of 
unit formation and equipping
will proceed. When the missile 
was being evaluated, all other 
aspects of the system were being 
studied, for example, could the 
items be tested and maintained 
in the field; were they reliable 
and capable of operation by se;-
vice personnel; could they be 
used over a wide range of 
climatic conditions; was the 
documentation and provision of 
text books suitable and ade-
quate? Even if the answers to ail 
such questions appeared to be 
satisfactory, the service user 
might be pardoned for feeling a 
trifie apprehensive. No one had 
yet told him how well the mis-
siles would stand up to  storage
and his opportunities to do 
practice firings would be some-
what limited. 

Types of N W i e  Range 
If there were opportunity to 

exercise a choice of range for 
practice firings the user might 
try to decide between a land 
range, or land to sea, or, in the 
case of the Navy, ship to sea. 
Although some factor might pre- 
clude a particular area, it is 
probable that the final choice 
would depend on instrumenta-
tion requirements. This rather 
provocative statement is intro- 
duced here so that the reader 
may consider it against the argu-
ments which follow. In the past, 
getting an area large enough to 
deploy and fire with safety mieht 
have been the prime consldera- 
tions. Any ancillaries, such as 

instrumentation, would probably 
have been self contained, and 
been carried to the selected 
site. This is unlikely to be the 
case with missile practice firings, 
unless they are limited to simple 
launching exercises. 

Some Types of Instrumentation 
In the early days of guided

missiles extensive use was made 
of cameras. These were set up to 
record the behaviour of the mis-
sile during and after launch. 
This is still done, but, as one 
would expect, a whole range of 
cameras has been developed
which are suited for particular
missile applications. Some of 
these are based on the ground 
at  accurately surveyed positions, 
and others are carried in the 
missile. 

Those in the missile have been 
modified for special purposes
connected with recording of roll, 
or interception of aircraft tar-
gets, etc. Because space is always 
a t  a premium they have tended 
to become extremely small items 
and bear little resemblance to 
the hobbyist’s camera. They
can be fitted with lenses of 180 
degrees field of view. On the 
ground, cameras no longer rely 
exclusively on (a) hawk-eyed
operator(s) to pick up and track 
some distant speck in the sky. 
They may be “slaved” to some 
other system which points them 
in the right direction and at  the 
correct elevation, a t  the right
time to pick up the target. The 
target, which may be the missile, 
aircraft, etc. is then photo-
graphed, usually by manual 
tracking, together with other 
relevant data, to make a useful 
part of the trial record. 
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Radar performance has been 
improved since the last war and 
most missile ranges have a 
variety of radars, some fixed, 
others mobile, some of the sur-
veillance types, and high resolu- 
tion tracking beams, effective to 
very long range. Of course, the 
usual limitation of echoing area 
of the target applies, but ways 
have been found to enhance this, 
thereby increasing the range a t  
which a radar may be used 
against selected targets. Radar 
information of present target
position can be fed to a computer 
which will calculate, very
rapidly, the location of a target 
with respect to any other instru- 
ment or point on the range. If 
an automatic data link is pro-
vided from the radar to such 
points the target will have moved 
very little during the short time 
interval, and may be readily
“acquired”. Much has been 
learned of the optimum location 
of radars, with respect t o  the 
launching sites, to obtain radar 
cover of the early parts of the 
trajectory. Topography also 
plays an important part, par-
ticularly when the radar beam 
is a t  a low angle of elevation. 

If a fixed observer transmits a t  
a flxed frequency and this re-
bounds from a moving object, 
the observer notes a change from 
the frequency he transmitted. 
The amount of change is a 
measure of the velocity. If  a 
number of such stations transmit 
and receive, it is possible to 
determine the trajectory of the 
missile, its velocity and hence its 
accelerations. Furthermore, this 
raw data can be produced in a 
form which lends itself to sort-
ing out quickly on a computer to 

give the trajectory etc. The 
system is improved by putting a 
doppler transponder in the mis-
sile which receives the signal
from the ground, multiplies it by 
some simple number and re-
transmits it to the observer. 
There will still be a frequency
shift due to  the velocity of the 
missile. The main advantage of 
this multiplied signal is that a 
reflected signal is quite weak 
compared with the signal trans- 
mitted from the transponder.
The multiplication separates
transmitted from reflected sig- 
nals. An increase in signal
strength results in an increased 
range. The main drawback with 
doppler trajectory is that it is 
not immediately available, it 
must be calculated. However, if a 
reduced accuracy is accepted, a 
tracking system can be produced 
which will give trajectory con-
tinuously throughout the flight. 
A number of stations track a 
beacon in the missile and their 
(comparatively) rough observa- 
tions are constantly computed to 
give a missile path in so called 
“real time”. Whereas a radar 
may be located near the range- 
head, tracking stations can be 
advanced down the range, if 
firing is over land. This means 
that there is less likelihood of 
losing the missile a t  longer
ranges. Furthermore, if reduced 
accuracy is accepted, a wider 
aerial beam can be used with 
tracking stations than with 
radar, and there is less chance of 
the missile getting out of the 
beam. 

So much for the usual items 
found distributed over the range. 
Within the missile itself all sorts 
of parameters require to be 
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measured, These might include 
pressures, temperatures, fuel 
flow, accelerations in any plane, 
vibrations, shaft rotations, 
angles, voltages, currents,
strains, roll, pitch, yaw, etc., etc. 
In fact, any physical pheno-
menon or its effect may require 
to be measured. It is apparent
that not many of these para- 
meters are in common units of 
measurements and some of them 
are such that they are not in a 
convenient form to record or 
transmit. A device called a trans- 
ducer is used to convert (say) a 
pressure reading to a voltage. As 
the pressure changes so will the 
voltage, in a Wed and known 
way. If, then, a whole series of 
transducers is used a corres-
ponding number of voltages can 
be obtained. These voltages or 
their effects could be recorded 
individually on a tape recorder in 
the missile, or they could be 
transmitted to the ground and 
recorded there. Some means of 
sorting them out is obviously
required and if they could come 
from a single transmitter and 
still make sense there would be 
obvious advantages. 

In fact, a number of samples 
are taken each second from each 
output (i.e. voltage). The sampl- 
ing is done by a rotating switch, 
much like a commutator in an 
electric motor, and the number 
of samples per second is limited 
only by the switch speed. Fur- 
thermore it is possible to Sub-
cummutate some of the high
speed sampling channels to  give 
an increased number of low 
speed samples. As all the samples 
appear with regularity in the 
record taken at  the ground
receiver it is possible to  sort 

them out, join all the Little pieces 
of information together and 
have a continuous record of any 
one parameter. What is more, 
this process, which might appear 
laborious, is done automatically. 
So that the records of voltages 
may be more reliable it is pos-
sible to put calibration marks on 
the records so that there is some 
sort of datum or reference point 
readily available. This system is 
quite good unless there are some 
events or measurements of 
extremely short duration which 
may be lost in the short time 
interval between successive 
samples. If this is considered 
possible it may be necessary to 
have a separate continuous 
transmitter for this one 
measurement. 

You will have noticed that the 
word telemetry was not intro-
duced above, but the description 
given is of a very general and 
oversimplified telemetry system. 
Telemetry has been defined as 
“the taking of measurements a t  
a distance”. Naturally there are 
many types of telemetry, but it 
is not intended to discuss them 
here. What must be remembered,
and there is no margin for guess- 
work here - the telemetry sys- 
tem in the missile must be com-
patible with the telemetry
equipment a t  the ground receiv- 
ing stations. 

On the ground a receiving
aerial(s) must be provided
which is matched to the type of 
telemetry transmission from the 
missile. There may be one or 
more ways of recording the 
transmissions. Two popular ones 
are on photographic film or on 
to  magnetic tape. Add to  this the 
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”unscrambling” machinery and 
the data is starting to approach 
a usable and useful form. The 
necessity for high speed com-
puters becomes obvious when a 
simple calculation^ .is done,
namely seconds of time of flight 
X samples per second. This can 
be a very large number, par-
ticularly if multiple telemetry 
senders are used, 

Safety and Break Up Systems 
In  the case of a gun, the pro- 

jectile will go where the barrel is 
pointing. There are minor haz- 
ards, due to blast and possible 
ricochet, but the safety problem 
is, a t  the worst, controllable. It 
is very much worse in the case of 
a missile. There is a famous law, 
attributed to one called Sod, 
which ordains that if there are 
two possibilities, favourable and 
unfavourable - the latter will 
occur at the most inconvenient 
moment. This knowledge is in- 
grained into all missile safety
officers. What then are some of 
the safety problems with in-
flight missiles? 

The flrst requirement is to 
know where the missile is, at any
moment. In  the case of missiles 
flying a ballistic trajectory, it is 
also necessary to know where 
they would land in the event of 
fuel cut-off a t  that same 
moment. Should the missile com- 
mence to misbehave immediately 
after launch the safety officer 
has some bad moments. Usually 
the safety devices, to command 
destruction of the missile, do not 
become operative until some 
short time after launch. In  any 
case, the launcher crew and 
range staff would not appreciate 
a missile blowing up, by com-

mand or otherwise, a t  a short 
distance from the launcher. The 
safety officer may have to “sweat 
it out” for a time, until the com- 
mand destruct devices are 
armed, and then choose the ap-
propriate time to press the but- 
ton. If everything works correct- 
ly the missile will then break up. 
It is the job of people who 
design break up charges, to 
ensure that all the pieces of the 
missile become aerodynamically 
unstable. This is to guard against 
the possibility of a large section 
continuing to fly a ballistic 
course, in which case it might
achieve a very long range. Once 
the break up charge has opera- 
ted, there is no further control 
which can be exercised over any 
of the missile remnants, 

The flnal responsibility of the 
safety officer is to ensure that 
what reaches the ground is ren- 
dered safe to approach, destroy 
in situ or recover. The recovery 
of missile debris has become 
quite an ar t  on certain ranges. 
Examination of remains may
often supplement trial records, 
in diagnosing the cause of a mis- 
sile failure. I f  a tape recorder or 
cameras have been included in a 
missile there is an obvious re-
quirement for their recovery 

Central Tuning System 
Perhaps the best way to illus- 

trate the importance of timing 
would be to quote an actual 
example. A missile was launched 
from the ground against an air- 
craft target and scored a direct 
hit. The telemetry record showed 
that a main structure in the 
missile failed. The timing record 
showed that this failure occurred 
before the target was hit. Two 
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deductions would be possible.
Firstly, it does not matter if 
there is a structural failure as 
the missile will still hit the tar- 
get. Alternatively, had the mis-
sile not been very close to the 
target it would have fallen to 
pieces before interception. The 
latter was correct. By studying 
all the forces acting on elements 
of the missile a t  precisely the 
same point in time, it was pos-
sible to  analyse the failure and 
subsequently to correct it. 

Earlier it was pointed out that 
trial records came from a num- 
ber of dispersed places. The dis- 
tance is of no significance, if it is 
possible to place each alongside 
a common time scale. In ad-
dition, if it is known that some 
event occurred at a particular
time, the records a little before 
and a little after that time can 
be examined in great detail. In 
principle this is the same as put-
ting something under a micro-
scope. If the reader will accept 
the arguments in favour of a 
central timing system he might 
be persuaded that some sort of 
code marking, indicating the 
common time, should be printed 
automatically and continuously 
on each trial record. Something 
of this nature is usually done. 

Mathematical Modelling-
There are many ways of des-

cribing the characteristics of an 
object. The artist sketches it, the 
draughtsman prepares a draw-
ing, the journalist describes it in 
words, and the scientist writes 
an equation. It is possible to 
describe the performance of a 
missile, in varying circum-
stances, with a series of equa-
tions. When all of these have 

been worked out and verified by
trial firings it is possible to group 
them together for use as a 
mathematical model. The model 
hears no physical resemblance to 
a missile, it is a model of the 
missile’s behaviour. You may
recall the statement earlier in 
this paper, concerning evalua-
t.ion trials, and the balance be-
tween scientific planning and 
demonstration, Obviously, plan- 
ning of firing trials must aim a t  
securing the necessary data for, 
or confirmation of, the material 
t,o be used in the mathematical 
model. Having obtained a satis- 
factory model, and verified it 
with successive firings, the scope
of the missile and missile system 
can be fully explored. This is 
done by using computers and 
literally thousands of simulated 
Lrial firings can be carried out 
without firing a single missile. If 
there are further live firings,
with adequate instrumentation, 
the validity of the model can be 
further checked. 

The purists and the sceptics 
can look suspiciously at  the 
model approach and claim it is 
Coo theoretical. Certainly the 
approach was theoretical, but 
the final results have been pro- 
duced as a result of many actual 
firings, and can be modified or 
brought up to  date i f  missile 
behaviour should change, The 
Practical aspects of modelling
should answer all criticisms. It 
has been possible to  make re-
markable improvements in cer-
tain missiles, based on informa- 
tion disclosed during modelling. 
:rt has also been possible to 
indicate to  designers where 
improvement should be made in 
successise generations of mis-
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siles. The advantage of a mathe- does not function properly, what
matical model, to the Services, is then? Fire another? Suppose the 
to enable a missile environment result is the same, All opera-
to be simulated, which cannot 
be achieved in practice. For ex- 
ample, 1,000 bombers attacking
in a variety of formations, 
height, etc. The model will not 
solve the problems of the ser-
viceman, but it will indicate the 
probabilities of success under 
stipulated conditions. Such 
conditions may include factors 
which did not exist when the 
missile was evaluated, for ex-
ample, a new type of electronic 
counter measure, 

Senice Requirements For 
Mwile Proof or Practice Firiw 

The life of a missile system
in service is rather indeter-
minate. It may be conditioned 
by the missile becoming of 
limited use for its intended role, 
or deterioration of performance 
with age, or be prolonged be-
cause of the large capital cost of 
a replacement. Let us assume 
that the missile system will have 
a service life of ten years. A 
shell can be scraped and painted 
every so often, and its explosive 
content can be readily checked. 
The storage of a missile is more 
like the testing and laying up of 
a television set. Some electronic 
components do not store well 
and there will be a requirement
for periodic inspections. What 
form should these take? Should 
the circuits be tested with 
meters, and the assemblies and 
sub-assemblies be workshop
tested, or should selected missiles 
be fired, to prove the whole sys- 
tem? I think most servicemen 
would favour the latter, If one 
operational missile is fired and it 

tional missiles of that type are 
now suspect and there may be 
no clue to the cause of failure. 
However, if suitable instrumen- 
bation is available the next flring 
trial should pinpoint the trouble 
area and allow repairs to be 
made. If suitable instrumenta- 
tion was not readily available, 
and the missile had not been 
preplanned to receive it, the pic- 
ture would be quite gloomy. A t  
the missile contractor's produc- 
tion plant there might be a few 
people left with an expert know- 
ledge of the service missile. 
Naturally, drawings etc. would 
be available, but the process of 
modifying missiles, and design- 
ing/producing the instrumenta- 
tion package would be difficult 
and time consuming, Further- 
more, the instrumentation pro- 
duced in this way would be un- 
proven, and to some extent 
suspect in that missile environ- 
ment. Some 18 months to two 
years after the flrst failure the 
fault might be diagnosed. This 
time might be shortened but 
great effort would be required to 
do so. Contrast the situation with 
another country using the same 
missile system purchased a t  the 
same time. Their service missiles 
had been designed to receive 
instrumentation, the trans-
ducers, looming and instrumen- 
tation packages had been pro- 
duced and stored. Within 48 
hours of their first failure their 
own service personnel had modi- 
fied and fired an operational
missile and were able to diagnose
the cause of the trouble. There 
was certainly additional expense 
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to the second country but what 
a wise insurance policy. In ad-
dition, the capacity to fire an 
instrumented round also meant 
that the results could be checked 
against the mathematical model, 
and any real or suspected fall Off 
in performance could be checked. 
In  any case, this was done on at 
least one round, each practice 
firing. It was quite immaterial 
that the automatic data process- 
ing and analysis was done Out- 
side the service. The important 
fact was that adequate facilities 
existed, Such facilities take a 
long time to evolve and install. 

Analysis of the Requirements 
For a Service Missile Range 

In  what appears above I have 
expressed my opinion, as forcibly 
as I can, that instrumentation 
and capacity to analyse data is 
the prime requirement of a miS- 
sile range. Let us assume that 
the reader agrees with me and 
proceed to examine our require- 
ments for our service range. 
1. Safety: We must have capa- 

city to fire with minimum 
risk to service and civilian 
personnel, and to property.
What area is necessary, and 
what command break up
devices? 

2 .  Observation: What  radars 
do we need? What optical 
stations? Do we need 
additional tracking stations? 
Do we need data links 
between radars and other 
instruments? Do we need 
doppler to give velocity,
accelerations or trajectory? 
Can we dispose these re-
quired ground stations on 

the available area, in a 
satisfactory way? 

3 .  Missile installations: What 
parameters may we need to 
measure? If  fuse or guidance 
failures occur can our tele- 
metry give us the infor-
mation we need? How many 
telemetry senders do we 
need to ensure that we can 
diagnose failures and get the 
data to use with a mathe-
matical model? (Assuming 
one is in existence). 

4 .  Location: Is the selected 
area accessible to transport, 
particularly items which 
may have limited cross 
country performance, and be 
too bulky to air lift? 

5 .  Cost: Is the capital cost of 
establishing a range to meet 
the requirements justifled? 

6.  Time: Can we wait Until all 
the required facilities have 
been installed and proven? 

7. S ta f ing :  Will we make some 
service personnel range
specialists, or will we use 
civilians or both? 

8 Techniques: What  steps will 
we take to ensure that we 
keep up to date with tech-
niques for using our instru- 
mentation to the best advan- 
tage? 

9. Analysis of results: Will we 
install our own data proces- 
sing and analysis equipment 
or will we send it so some 
agency which is continually 
engaged in this activity? 

IO. Test equipment: Will we use 
commercial type test equip- 
ment for missiles and instru- 
mentation or will we have 
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items produced to  meet ser- 
vice specifications? 

When answers to the above 
questions have been supplied
the following opinion might be 
reached, I t  would meet the con- 
venience of any Service to  have 
its own self contained missile 
range. The capital cost would 
probably not be justified in Aus-
tralia. The Army could not easily 
spare the specialist staff needed 
a t  such a range. Time should 
therefore be purchased at an 
R. & D. type range and the full 
facilities should be hired, includ- 
ing specialist advice to  plan and 
analyse trials. 

Author’s Retommendation 
As a result of my experiences in 

the G.W. field I offer the follow- 
ing advice. When we obtain mis- 
siles of any type for operational 
use in the Australian Services we 
should provision adequate in-
strumentation, compatible with 
the ground facilities a t  the 
selected practice range. If we 
take this precaution we can be 
confident of our ability to diag- 
nose faults and to have them 
corrected in a reasonable time. 
Without some such insurance we 
must consider our position, with 
regard to that particular missile 
system, as dangerously vulner-
able 

Range is more to stmlegy than fnrce. Tho invenlion of bully beef 
did more to modify land warfare than the invention of gunpowder. 

- T.  E. h w r e n c e .  



THEY FOUGHT ALONE, by 
John Kea& (Martin Seeker and 
Warburg Ltd., and William 
Heinemam Ltd., 317 Collias 
Sbeet, Melboumc) 
When the American-Filipino

Army in the Philippines broke up 
in May 1942 under the massive 
blows delivered by the Japanese 
in the early stages of their first 
great offensive not all of the 
officers and men surrendered. 
Some avoided capture by drifting
off into the jungle, some escaped 
from the POW compounds before 
Japanese security clamped down, 
Not all of these men were imbued 
with the idea of continuing
resistance Most of them simply 
wanted to stay away or get away 
from the enemy in the expecta- 
tion that a relieving force would 
soon come to their rescue. 

Among those who chose the 
jungle in preference to  the 
prison camp was Lieutenant 
Colonel Wendell Fertig, an 
American mining engineer work- 
ing in the Philippines who had 
been commissioned on the out- 
break of war. If Fertig had 
little military experience, he 
knew the Philippines, and he 
was  particularly well acquainted 
with the people of the island of 
Mindanao. With this knowledge 
as his only asset, he set himself 
the task of organising guerilla 
resistance throughout the island. 

It was a formidable undertak- 
ing. The small band of Ameri-
cans and Filipinos he was able to 
get together in the flrst place 
had no equipment, a mixed bag 
of light weapons and precious 
little ammunition. That they
were able to live at  all was en- 
tirely due to the generosity of 
the people, from farmers of sub- 
stance to the primitive mountain 
people. 

Fertig was not the only
guerilla in the field. There were 
numerous bands on the island, 
most of them led by Filipino 
officers who had promoted them- 
selves to colonels and generals. 
Some were genuine patriots
determined to fight on until 
relief arrived; some were bent on 
personal aggrandizement and the 
proflt they could make in a 
situation where civil government 
no longer existed. Generally, in 
the beginning the people were 
content to mind their own busi- 
ness and see how things
developed - until the Japanese 
aroused their hostility by rape, 
loot and murder. On the out-
skirts the hill tribes hovered,
raiding everyone for arms and 
any other pickings they could 
get.

Backed by a few staunch sup-
porters, faced by suspicion and 
open hostility, cut off entirely 
from the outside world, Fertig 
set out to weld the numerous 
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bands into a cohesive guerilla 
army and to  organise the 
countryside into a supporting
base, He began this task in 
September 1942. Eleven months 
later he had bands numbering 
8,000 men under his command, 
he had established control over 
a substantial part of Mindanao, 
and he had set up a civil govern-
ment to enforce the rule of law 
throughout his territory. 

The Japanese controlled the 
coasts, the ports and the larger 
towns, and they could always
move strong columns along the 
major roads. But that is about all 
they could do in a land where 
almost every man was a farmer, 
an artisan or a clerk by day and 
a guerilla by night. They could 
not put a stop to the activities 
of the “Free Philippines Govern- 
ment”, a clandestine government 
which suppressed the black mar- 
ket, pegged prices, dispensed jus-
tice, manufactured home-made 
ammunition, and even ran a 
postal service. 

Eventually submarines from 
Australia began to bring in radio 
equipment and a trickle of 
ammunition and medical sup-
plies. With the radios Fertig
established a coast-watching
service which faithfully reported 
the movements of Japanese
shipping to the Central and 
South West Pacific Commands. 
The trickle of supplies from out- 
side strengthened the people’s
faith in an Allied victory, and 
when the relieving armies even- 
tually arrived they found Fertig
in command of a guerilla force 
of some 35,000 men. 

Wendell Fertig ranks with T. 
E. Lawrence and other great 

leaders who have organised
guerilla warfare behind the 
enemy’s lines. In this book John 
Keats has given us the story of 
his exploits in a way which holds 
the reader’s interest from the 
first page to the last. It is excit-
ing, absorbing - and wonder- 
fully instructive. Mr. Keats not 
only tells a good story, but he 
tells it in a way which makes it 
an excellent text book of guerilla
methods, a text book which, be-
cause of the manner of its tell-
ing, makes a stronger appeal to 
imagination and a deeper im-
pression on.memory than reams 
of official writing. In compiling 
it he had the assistance of Fertig 
and many of the participants,
and he went over most of the 
ground himself, In addition to 
his exposition of guerilla
methods and tactics, he gives us 
a first rate picture of the people
of Mindanao. 

This book is confidently
recommended both for its enter- 
tainment and instructional 
Values. It is important reading 
for Australian soldiers. 

- E.G.K. 
THE AMERICAN REVOLUTION, 

by Hugh Rankin. (Martin Sxker 
and Warburg Ltd., and William 
Heinemann Ltd., 317 Collins 
Sheet, Melbourne.) 
This book is another in the 

series “History in the Making”. 
It claims to be “History written 
by those who were there. The 
American War of Independence 
as seen by British and Ameri- 
cans, soldiers and civilians, and 
recorded in their own words.” 

The author certainly makes 
good this claim for the book 
with a collection of extracts 
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from diaries, despatches, orders 
and reminiscences all neatly
arranged in sequence and linked 
together with brief explanatory 
passages, This treatment does 
permit us to see various aspects 
and episodes of the struggle as 
they were experienced by the 
participants, but it does not 
present a clear picture of the 
war as a whole. It pre-supposes
that the reader has a sound 
knowledge of the political and 
military course of the war. T O  
the reader with this knowledge 
the book could be fascinating. 
To the reader without it, it could 
be irritating. 

The book certainly presents in 
a very striking way the doubts 
and fears, and in many cases the 
reluctance, of the American 
colonists who initiated and 
maintained the rebellion. Few Of 
them seem to have wished to 
make a complete break with 
Britain, but simply to demon- 
strate their determination to 
free themselves of the tyranny 
of remote control, to insist that 
the interests of the colonies be 
placed on an'equal footing with 

the interests of British trade 
and the British Treasury, Across 
the Atlantic, strong voices in the 
House of Commons supported
the colonists, but their appeals to 
reason, to common sense, were 
brushed aside by the Govern-
ment and the Crown. 

On the service side, the book 
presents the spectacle of a 
militarily untutored rabble being 
converted into a formidable 
army in the crucible of conflict. 
But it gives little information 
about strategy or tactics except 
in a very general way, On the 
other hand we do see the 
struggle as it was experienced by 
the ordinary folk who con-
stituted the bulk of the popula- 
tion, and we may acquire a fair 
idea of the characters and 
motives of the leaders on both 
sides. 

Perusal of this book will not 
give you much information 
about the course of the American 
Revolution, but  it will give you 
much information about the 
people who participated in the 
event. 

- E.G.K. 
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