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National Survival

Re-entry Operations mmto a

Damaged Area

A REPORT PREPARED BY THE DIRECTORATE OF SURVIVAL OPERATIONS AND
PLANS, ARMY HEADQUARTERS, OTTAWA

Aim

The aim of re-entry operations
into a damaged area is to save lives.
Planning

In any consideration of the situa-
tion that would exist following a
nuclear attack, and of the many
different activities that would be
essential following an attack, it is
convenient to think of the post-
attack period in three phases:

1. The life-saving phase. In this
period life-saving operations would
be of paramount importance with
others being accorded lower priori-
ties. This phase would likely: be of
very short duration, possibly three
or four days at the most.

2. The survival - of - the - nation
phase. This would follow immedi-
ately after the life-saving phase and
would last somewhat longer. It
would be during this phase that the
many other high priority tasks
would have to be carried out.
Arrangements made and activities
permitted during this phase would
be those concerned with ensuring

the continued existence, on an
austere basis, of those utilities and
other organizations essential to

their continued survival.

3. The restoration phase. This
phase would gradually emerge from
the survival-of-the-nation phase. It
would go on until the nation had
been restored to what would become
the normal situation in the country

2

for a good many years after the
attack.

This article will consider the
Army’s activities in the life-saving
phase only and will not discuss such
other responsibilities as might de-
volve upon the Army in later phases.

In studying the problems of re-
entry the conclusion has been
reached that to delay operational
planning until after the occurrence
of an attack would be a serious
mistake.

The disruption to communications
that would result from a nuclear
attack would make it extremely dif-
ficult for a higher commander to
influence the actions of his units
effectively for some time — up to
several hours. During this time,
control must be decentralized down
to units of even a few men, because
it is in this period that vigorous ac-
tion is most necessary by those units
on the immediate periphery of the
damaged area.

By means of a “standing opera-
tional plan’’, previously rehearsed,
units must be constantly ready to
commence operations with little in
the way of orders from higher com-
mand. The standing operational
plan must include variations and
modifications to meet all foreseen
contingencies.

Target Area Headquarters

A headquarters is necessary for
each probable target area. The
Target Area Commander is to be
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designated in each case In peace-
time so that he may become com-
pletelys familiar with his tasks. He
will have a successor designated to
replace him at an alternative head-
quarters located sufficiently far
away that ome strike will not eli-
minate both. The Target Area HQ
and its alternative are to be situated
as close to the target as safety will
permit—possibly 20 to 45 miles
from the centre of the target area.
“Privy Council Order 656 of 1959,
the Civil Defence Order, gave the
Army the responsibility for the con-
trol of traffic and movement of
people within areas damaged by
nuclear explosion and within serious-
ly contaminated areas. Studies of
disasters have shown that large
numbers of people tend to converge
on the scene and that if traffic
control is not established in the area
adjacent to the damage area, the
situation is likely to become chaotic.
Experience suggests that, under
certain circumstances, traffic con-
trol should be established as far out
as 40 miles from the disaster.

It is important that the movement
of homeless survivors, and of re-
entry forces and welfare, medical
and other agencies, with direct
respongibilities in the disaster area,
should be facilitated. For this rea-
son, the Army must have authority
to control movement and traffic and
to direct police forces to a distance
of some 40 miles from the centre
of the stricken ecity. This control
would be exercised through the
Target Area HQ which would co-
ordinate movements with the other
agencies concerned. It is not meces-
sary to extend the Army’s control
of physical resources beyond the
area of immediate damage and there
is mo intention of doing so.

The Target Area HQ will plan

and conduct re-entry operations
and will be responsible for coordin-
ating them with the necessary pro-
vincial and municipal authorities. It
will be manned in peacetime by a
skeleton staff of Regulars who will
be responsible for -collecting and
maintaining the mecessary data on
which to base re-entry operations.
Such data must include population
densities and their variations, types
of construction, fire hazards and
fire breaks, municipal utilities, ob-
stacles to movement, availability of

routes, and civilian officials and
their normal locations. All those
departments and agencies with

emergency responsibilities in the
damaged area would be invited to
maintain representatives at the
Target Area HQ in emergency. In-
formation on the damage, fire and
radiation situation will be available
there and it is from there that the
fire and police services can most
readily be directed. Cooperation be-
tween re-entry forces and other
agencies with responsibilities in the
damaged area such as health and
welfare can best be arranged there.
It and the emergency location of
the municipal government should
be located as close together as is
practicable. :

Organization for Control

It has become quite clear that the
Army would be faced with two
major problems immediately follow-
ing an attack on this country:

1. Controlling movement and other
activity in the area of operations,
and .

2. Finding adequate manpower
and bringing it to bear on the rescue
task.

Deployment of Forces

Before considering the dlef;ails of
the system of control that should
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be organized it is necessary to re-
view the situation in which the
armed forces would find themselves
when the attack occurred.

It is felt that -two
should be considered:

1. The first would occur if no
strategic warning had been received,
or if it had been thought unwise
to re-deploy the armed forces in a
time of tension. In this situation,
plans must provide for re-entry
using the forces as they existed
immediately after the attack.

2. The second would occur if stra-
tegic warning had been received
and re-deployment had been author-
ized. In this case it might have been
possible to move Regular forces
from distant locations, or from in-
side target areas, to assembly areas
at an effective range from probable
targets. In this situation permission
might also have been given to call
out the Militia and concentrate units
at pre-selected assembly areas.
These circumstances would have en-
abled almost all the military forces
to be used effectively in the re-
entry battle. It should be relatively
simple to plan the employment of
forces under these conditions.

While plans must be made for
both situations, the problems in-
volved in the first would probably
be the more difficult. The discussion
in this article will be limited to
those.

Division of Target Areas
into Sectors

From a study of the topography
of our probable target cities it is
apparent that the blast and thermal
effects of a nuclear attack would
tend to divide a city into areas,
between which movement would be
difficult. In addition to this, most
target areas are too large for one

situations
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headquarters to control in detail. It
1s therefore necessary to divide the
target area into sectors, each with
its own headquarters to control res-
cue operations in detail. These
headquarters will be static in nature
and located on the periphery of the
target area. In the event of attack
they will be manned by Regu-
lar personnel on other establish-
ments or Militia designated and
trained for the purpose.

Fach sector should have at least
one main road leading through it.
After a thorough study of the route
clearance problem it was concluded
that, for maximum effectiveness,
only one route could be cleared in
each sector. The maximum number
of routes that could be cleared in
cities was found in general to be
four. In small target cities there
should be at least two sectors, since
certain locations of ground zero or
unusual winds might knock out a
single sector or render it ineffective.
The second should therefore be pro-
vided and act as an alternative if
necessary.

Warning of Attack

It is expected that, in the event
of attack, the National Survival At-
tack Warning System would sound
the “Alert” on the sirens. The pur-
pose of the alert would be to warn
people to listen to the radio for
further instructions. As attack be-
came imminent the “Take Cover”
would be sounded and all should take
the best cover available to them.
The Nuclear Detonation and Fallout
Reporting System would report the
location of the burst and this would
be broadcast over the radio together
with a prediction of fallout as ap-
propriate.

Those who survived among the
civil police, Militia, or Regular Army
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caught in the target area when an
attack occurred could assist and
provide leadership, as individuals, in
immediate rescue and control func-
tions. They would make their way
later to assembly areas or would
join forces already engaged in re-
entry operations. They would thus
play very important roles in the re-
entry operation, but could not be
considered as an integral part of the
initial control organization or allot-
ted key parts in the initial phases
of re-entry.

Warden Service

Following a nuclear attack it
might be some hours before re-entry
forces could bring assistance to cer-
tain neighbourhoods in which there
would be fires, and people needing
help. There would also be many un-
injured survivors and they would
have to get to work to bring imme-
diate help to the injured and to keep
minor fires from spreading.

Local organization in advance is
essential if municipalities are to be
prepared so that maximum results
may be achieved. This organiza-
tion must involve the provision of a
service which has intimate knowl-
edge of the neighbourhood and daily
contact with it. The warden service
was conceived for this purpose. Be-
fore an attack its duties would in-
clude the education and organization
of the families in every neighbour-
hood. After an attack, wardens
would provide the example and
leadership required and assist the
bewildered and injured people seek-
ing medical care and welfare
facilities.

The warden service has other
duties not directly concerned with
re-entry operations and which might
be said to form the broad base of
survival operations. It is important
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that authorities realize the necessity
of providing a warden service as
part of Canada’s plan for national
survival.

Effect on Population

Evidence available from natural
and man-made disasters in the past
indicates that the dominant mode of
behaviour is a kind of passive dis-
organization, i.e., people do not panic
or become aggressive. KExperience
has shown that, while some sur-
vivors will attempt to leave the dam-
aged area as quickly as possible,
many others will remain behind and
help their neighbours who need
rescue and first aid.

It is vitally necessary to control
movement of persons and vehicles
out of and into the area of opera-
tions. Karly and effective control is
the only means of preventing chaos
and ensuring the free passage of
essential incoming and outgoing
traffic. The warden should be very
useful for the initial guidance of the
survivors in his area of responsi-
bility but, for overall control, a much
more comprehensive system with

adequate communications 1is re-
quired.
Control and direction must be

assumed by the Army at the earliest
possible moment. In towns and vil-
lages around each target area there
must be enough Provost units, Regu-
lar or Militia, to supplement the
control posts originally manned by
the civil police because the ecivil
police will have a multitude of other
tasks of their own to perform by
this time.

Volunteer Assistance

Civilians who volunteer at the
time of the emergency will be em-
ployed in both rescue units and in
support units. In most cases they
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will not be needed after a period of
about 48 hours, since any rescue
tasks remaining will require tech-
nicians and heavy equipment. In
most cases this can be carried out
by the armed forces. All civilians
who volunteer their assistance in the
re-entry into the damaged area will
be directed by military units and will
receive the same logistic support as
soldiers. This will include such
items as food, personal radiation
dosimeters, medical treatment, spe-
cial clothing, decontamination, trans-
port, and quarters where necessary.

Manpower Potential

The following assumptions have
been used in estimating the numbers
of people who would be available for
rescue duties in re-entry operations:

1. Rescue operations, to be effec-
tive, must be undertaken at once
and must be completed within some
48 hours.

2. While persons living within 20
miles of the centre of the target
would be employed, they could not
be counted on for key tasks in re-
entry immediately after the attack.

3. Those living more than 100 to
150 miles away have not been con-
sidered at this time because of the
time needed to get them to the scene
of operations. :

4. Rescuers would be males, 16 to
60 years of age, and about 20% of
these would be available for rescue
duties.

5. Females would be employed in
support units.

6. About 25% of downwind area
might be subject to fallout and
therefore probably unable to prov1de
rescuers.

7. It is expected that rescuers will
work about 24-36 hours in the first
48-hour period. Reliefs would be
necessary to allow for their decon-

RE-ENTRY OPERATIONS 2

tamination and feeding and for short
rest periods outside of the area con-
taminated by radioactive materials.

The previous Army organization
for survival operations was designed
some years ago when the Army was
in support of civil defence. While it
was adequate at that time, it has
been necessary to revise Army plans
if the Army is to be able to fulfill
its changed responsibilities in re-
entry operations. Rescue forces are
being reorganized now through the
formation of rescue units known as
Mobile Survival Columns, each with
a military cadre element of 120
which could, in the event of an
emergency, absorb about 380 civilian
volunteers. The arms and services
needed to support these rescue units
are being organized on a similar
basis and, under the control of Sec-
tor HQ, allotted in aeccordance with
the likely needs of the situation. The
numbers necessary to provide the
supporting arms and services have
been estimated, on the average, to
be 300 men per Mobile Survival
Column.

Study of rescue work in peace-
time disasters and in the Second
World War indicates that the main
need, particularly in the initial
stages of rescue, is for rescuers
rather than complicated equipment.
Study has also shown that volun-
teers in large numbers have always
converged on the disaster area from
outside, both in peace and war, ready
to assist in rescue operations. These
convergers are motivated in various
ways. There are the anxious who
have friends or relatives in the dam-
aged areas and who come in
to find out if they survived and to
attempt to assist them. Then there
are the helpers who come in, know-
ing that help is needed, to do their
part. There are in addition the curi-



8 CANADIAN ARMY JOURNAL

ous, who come simply to find out
what has happened. Again, we have
the returners who possibly had left
the scene of the disaster shortly be-
fore it occurred or immediately af-
ter. Finally there are the exploiters
who normally show up in the hope
that they may gain in some way
from doing so. Whatever their mo-
tivation may be, it has been proved
time and again that if the authori-
ties adopt a negative attitude to-
ward the convergers and simply try
to disperse them, their efforts will
be unsuccessful. If, however, the
authorities adopt a positive attitude
toward the convergers and organize
them and put them to work, a great
deal of useful work can be accom-
plished in a short time.

It is believed that Canadians will
react in a similar manner and that
many will volunteer in the emer-
gency. Planning has been based on
the assumption that convergers and
volunteers will follow the normal
pattern and that we should there-
fore provide the organization and
leadership necessary to take imme-
diate advantage of their presence.

Each Regular Force Garrison out-
side of target areas has been assess-
ed to estimate how many columns of
500 all ranks and how many military
command cadres could be provided
for the nearest target area.

Approval has been granted to
raising additional Militia wunits in
the areas around our likely target
cities and close to them. It is desir-
able that these Militia units should
be raised in as many of the towns
as possible in the area 20 to 100 or
150 miles from likely target areas.
This plan may well require certain
adjustments and relocation of
Militia units as well as the organiza-
tion of new units, and will be
developed and adjusted as time goes
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on. The detailed planning to achieve
this expansion has been started by
Army Commands and Areas.

This system will permit the use
of the greater part of the manpower
available for rescue. It can be
further expanded, perhaps, by
several means such as going farther
afield, but the limit is being
approached.

Supporting Arms and Services

In the case of supporting arms
and services methods similar to
those used for the provision of
rescue units are being adopted. The
object is to form certain purely
military units from the Regular
Army and Militia units. The cadres
would form the basis of the com-
mand elements and would provide
communications personnel and those
other specialists not readily avail-
able from civilian sources.

By planning in peacetime with
municipal authorities and com-
mercial organizations it should be
possible to arrange for the support
of re-entry operations required in
an emergency. There are consider-
able resources in transport, en-
gineering and many other types of
equipment available from civilian
resources for this work. The prob-
lem is to arrange for a planning and
control organization to see that
these resources may be employed to
the best advantage in an emergency.

Mobile Survival Columns will be
organized into Mobile Survival
Groups for control and logistic
support. The number of columns
in a group will vary from one to
four depending on the area and the
task, the average number being
three. Each of these groups will
have support units allotted to it, the
support units being built of sub-
sections or “bricks” with one sub-
section for each column in the
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Sector Command Organization
SECTOR HEADQUARTERS
(MSG)
Composite Police
Squadron Platoon
RECE CProC
Transport Recovery
Company Platoon
RCASC RCEME
Field Decontam-
Medical ination
Company Company
RCAMC RCOC
MOBILE MOBILE MOBILE
SURVIVAL SURVIVAL SURVIVAL
COLUMN COLUMN COLUMN

SECTOR

SECTOR

SECTOR

Diagrammatic layout

of a sector when only one mobile survival group is
allotted to the sector.
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group. Group Headquarters will
provide the Sector Headquarters, or
in the case of large target areas, the
Sub-Sector Headquarters. The fol-
lowing support units are needed:

1. Reconnaissance element to es-
tablish limits and degrees of damage,
fires, and radioactive contamina-
tion.

2. A Composite Squadron, Royal
Canadian Engineers, to provide men

and equipment for rescue tasks
beyond the capability of MSCs,
route clearance and fresh water
supply.

3. Signal Section, Royal Canadian
Corps of Signals, to provide com-
munications within the group.

4. A Transport Company, Royal
Canadian Army Service Corps, to
provide transport and food for the
Mobile Survival Columns.

5. A Field Medical Company,
Royal Canadian Army Medical
Corps, to decontaminate and sort
the casualties and commence medical
treatment for the rescued and for
Mobile Survival Column personnel.

6. A Decontamination Company,
Royal Canadian Ordnance Corps, to
provide for the decontamination of
the rescue workers, the rescued,
refugees, and vehicles as necessary.

7. Recovery Platoon, Royal Can-
adian FElectrical and Mechanical
Engineers, to provide for urgent re-
covery of vehicles and crucial
repairs to vehicles and equipment.

8. Police Platoon, Canadian Pro-
vost Corps, to provide a means of
control of traffic and refugees.

Capability

A careful analysis of the rescue
problem has indicated that without
the provision of an efficient means
of employing civilian volunteers in
large numbers and an expansion of
the Militia, the Army can rescue
only a small proportion of those
needing rescue. These proposed
plans are estimated to increase this
capability several times and should
make it possible to rescue almost
all of those who could be considered
to be rescuable,

Psychochemical War Gases

Of the new [war] gases the psy-
chochemicals are the most revolu-
tionary. For example, in one experi-
ment a cat became afraid of a
mouse. Tests using a psychochemi-
cal on squad-sized units of soldier
volunteers indicated that the men
became confused, irresponsible, and
were unable to carry out their mis-
sions. Illogical orders were given,
work became sloppy and discipline
non-existent. None of the victims
realized that they had been affected.
The effects on both animals and men
were temporary. There has been
complete recovery in all cases.

Incapacitating gases have two
characteristics: the victim is in dis-

comfort or asleep and he does re-
cover completely. A gas that would
painlessly put a city to sleep for a
day or two, permitting its capture
with no loss of life or damage to
property, would make war a Kriegs-
spiel, indeed. Other gases that
would cause temporary blindness,
paralysis, or loss of equilibrium
would also add a new humane chap-
ter to the book of war. Both in-
capacitating agents and the psycho-
chemicals are still in the experi-
mental stage—Major J. B. Kelly,

“Gas Warfare in International
Law”, Military Review (U.S.),
March 1961.
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Nuclear Detonation and Fallout
Reporting System

A REPORT PREPARED BY THE DIRECTORATE OF SURVIVAL OPERATIONS
AND PLANS, ARMY HEADQUARTERS, OTTAWA

Privy Council Order 656 of 1959
(The Civil Defence Order of 1959)
charged the Minister of National
Defence with the responsibility of
exercising certain powers, duties and
functions in connection with national
survival, including: “Determining the
location of a nuclear explosion, the
patterns of fallout, and giving the
necessary warning of fallout to the
publie”.

The Army was designated as the
responsible agency within the De-
partment of National Defence for
the establishment and operation of
the system to perform this function.
As a result, the Nuclear Detonation
and Fallout Reporting System abbre-
viated to NDFRS was devised and is
now in the process of being estab-
lished across the country.

The system was designed to fulfil
(in conjunction with the National
Survival Attack Warning System)
three major functions:

1. To determine and report the
location of ground zero, the height
of burst and yield of the weapon as
quickly as possible after the ex-
plosion.

2. Using the data obtained in (1)
above, together with the Ilatest
meteorological information available,
to prepare and disseminate a pre-
dicted probable fallout pattern plot
to give the public advance warning
of the likelihood of fallout.

3. To determine the actual pattern
of fallout, its time of arrival and its

intensity as it arrives on the ground,
to amend the predicted pattern as
necessary and to inform the public
of the actual hazards resulting from
fallout.

Unlike the National Survival
Attack Warning System, discussed
in the Winter 1961 issue of the
Canadian Army Journal, the NDFRS
is not dependent on advance warn-
ing. It starts to function only after
the attack has occurred, though,
obviously, advance warning will
ensure complete readiness of the
NDFRS before the blow falls.

To fulfil its assigned functions, the
NDFRS consists of the following
elements:

1. NUDET (Nuclear Detonation)
Reporting Posts, located in groups of
at least three surrounding each of
the 16 Canadian cities that have been
assumed as the most likely places
where NUDETs might occur. These
posts have the primary role of
determining the location of ground
zero, height of burst and yield of the
weapon for any strike on or near
that target. They also have a sec-
ondary role of reporting subsequent
fallout intensities. Kach post will
have direct communication to the
appropriate  Provincial  Warning
Centre (PWC) by radio with standby
emergency power available. These
communications probably will also
be tied in with the Target Area
Headquarters for the applicable city.

2. Fallout Reporting Posts located
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approximately on a grid of 45 miles
east and west by 15 miles north and
south throughout the populated area
of the country and on a reduced scale
outside these areas. Their primary
role is determining and reporting
fallout as it occurs at their location.
Some posts will be equipped for a
secondary role of reporting, with
limited accuracy, random NUDETSs
that might occur outside the prob-
able target areas due to a variety of
reasons and not reportable by the
existing NUDET posts. These posts
will rely on existing communications,
which will be tied into the most
convenient system which enables the
speediest transmission to the PWC.

3. Nuclear Analysis and Fallout
Prediction Centres established at
each PWC to receive and analyse
reports from NUDET and Fallout
Reporting Posts, may confirm or
amend predictions and distribute the
necessary information to the proper
authorities. They will prepare the
isodose contour lines delineating
areas and intensities of fallout and
prepare suitable messages for the
public.

4, Filter Centres established as
necessary to monitor reports coming
in from Fallout Reporting Posts.
Their locations will depend on the
volume of traffic to be handled en
route to the PWC, the routing of
communications, and the necessity
for intermediate plotting.

5. A Federal Nuclear Data Collec-
tion Centre operating in conjunction
with the Federal Warning Centre to
collect, collate and display the con-
solidated nuclear detonation data,
and to advise senior government and
military officials as the situation
develops.

It is readily apparent that existing
military installations and communi-
cations do not provide the degree of

coverage and continuity necessary to
fully implement the NDFRS as con-
ceived. Our manpower and financial
restrictions do not permit expansion
of the Army to provide for such a
system, nor is such expansion desir-
able. In the interests of economy, it
is intended to make the fullest use
of all existing facilities—the Army,
other services, other federal, pro-
vineial and municipal agencies, and
even private companies such as rail-
ways and utilities, in the establishing
of the NDFRS.

Subject to suitability regarding
location, communications, normal role
and reliability, the priority of selec-
tion of sites for NUDET and Fallout
Reporting Posts will be in the order
listed above. These posts must be
manned 24 hours a day, seven days a
week, i.e. the personnel to be em-
ployed must be located at or near
the site, be alert and readily able to
fulfil their reporting role by virtue
of their normal primary role.

A permanently manned security or
gate guard suitably located would
make a good choice. RCM Police or
Provincial Police organizations are
generally ideally suited for the role:
their posts are well scattered over
the province, are virtually perma-
nently manned by reliable, responsi-
ble people and are tied to their
headquarters by both line and a well
developed radio network, which ulti-
mately terminates in the PWC.
Moreover, the police have an inherent
interest in NUDET and Fallout Re-
porting in the fulfilment of their
normal role. The primary weakness
in their use might be that in an
emergency of this scale the post
might be unmanned for considerable
periods.

Filter Centres, Nuclear Analysis
and Fallout Prediction Centres and

(Continued on page 21)



Disaster Control

Exercise Shiver 1

Lr-Cor. H. L. HURDLE, MEMBER OF THE
DISASTER CONTROL- ADVISORY COMMITTEE, CITY OoF DORvVAL, P.Q.*

On 25 February 1961 the Montreal
area experienced one of the severest
sleet storms in many years. Icing
rain began falling in the evening
accompanied by high winds with
gusts of up to 70 m.p.h. which con-
tinued throughout the night, and as
the temperature slowly dropped the
rain changed to snow. By Sunday
morning the storm had passed, with
the temperature standing at about
2bE0

Everything was encased in a
sheet of ice of about one-half inch
thickness. While the storm was of
short duration, damage to trees,
power and communication circuits
was heavy, streets, roads and rail-
way lines being blocked by broken
poles, fallen trees and wires. Some
800,000 people were without power
in the metropolitan area, and many
were without telephone service. As
the majority of homes are complete-
ly dependent upon power for light,
refrigeration, cooking, radio and the
operation of furnaces, the loss of
this service was a crippling blow.
Camping equipment such as Cole-
man stoves, oil lamps, barbecues, bed
rolls and fireplaces were brought
into use, while many families with

*The author was a lieutenant tn 13th Dis-
trict Signals at the outbreak of the Second
World War and was mobilized 1 September
1939. He took part in the landings in Sicily
as Officer Commanding 1st Canadian Ar-
moured Brigade Signals Squadron. He at-
tended No. 11 Canadian War Staff Course,
and following the war joined the Militia and
commanded No. 11 Signals Regiment, Mont-
real. An electrical engineer, wn civilian life
he 1s assistant to the president of the Mont-
real Engineering Co.—Editor.

little enthusiasm for such activities
abandoned their homes and moved
in with friends and into hotels in
central Montreal not affected by the
storm because of the underground
distribution system.

Let us now look at the City of
Dorval, a western suburb of Mont-
real with a population of some
25,000 people and where a Disaster
Control organization was in exist-
ence thanks to the foresight of its
Mayor, John Pratt, M.P. The police
and public works departments had
been busy all night throughout the
storm patrolling streets, clearing
them of trees, or closing those with
fallen wires. By 1000 hrs. Sunday it
was apparent to the Chief of Police,
who is also the Disaster Control
Coordinator, that the emergency was
beyond the capabilities of the muni-
cipal organization to deal with and
he decided to call out the Disaster
Control Advisory Committee. On
their arrival at the City Hall he
briefed them on the situation.

All primary power feeders radiat-
ing from the Hydro Quebec sub-sta-
tion feeding Dorval had tripped and
could not be reclosed, save one. This
feeder fed a small section of the
commercial district including some
service stations, a few stores, a
public school and several hundred
homes. The remainder of the city
was without power, with the excep-
tion of the water pumping station

5 tSee note at the end of this article regard-
wmg an emergency method of operating serv-
ice station gasoline pumps during a power
failure.—Editor.
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The result of the destructive force of the ice storm in the Montreal-Dorval
area which is deseribed in the accompanying article is clearly shown in this
photograph.

which had switched over to its
emergency diesel set. However, water
pressure had dropped to 30 lbs. due
to householders running taps to keep
pipes from freezing. Basements of
homes in low-lying areas that de-
pended wupon sump pumps Wwere
slowly filling up with water. Com-
munication with Hydro Quebec was
impossible as their switchboard was
swamped with calls.

The City Hall, where fire, police
and the Disaster Control HQ was
located, had three telephone circuits
working, but they were overloaded
by enquiries regarding the restor-
ation of power supply. The city
garage, the centre of public works
activities, had no communication.

Several fires had occurred as a re-
sult of attempts to heat homes with
fireplaces that were more orna-
mental than functional, and many
more were anticipated as tempera-
tures dropped. Two cases of mon-
oxide poisoning from the use of
barbecues in basements had been
reported and taken to the Lachine
Hospital.

Weather forecasts from Dorval
Airport indicated clearing skies with
temperatures falling to a low of 10°
to 15°F. overnight.

It was apparent that the power
supply could not be restored for
several days; that an immediate
need existed for warm shelter, and
hot food for elderly people, invalids



1961

and families with small babies; and
that as the temperature of homes
dropped the need would grow very
rapidly for many more people. The
public school on the live circuit was
the obvious choice for an emergency
shelter, and so the City Welfare
Officer with help from the Canadian
Army’s Quebec Command set up
field kitchens and sleeping accom-
modation in the school. Girl Guides
and Boy Scouts assisted the Royal
Canadian Army Service Corps cooks
to feed all comers including police-
men, firemen and Disaster Control
workers. While this school would
take care of eastern Dorval, it was
decided to set up a similar shelter
in the western area, and one of the
church halls of the several offered
was selected. In this case it was
necessary to hook up a 10-kilowatt
diesel lighting set to the power
entrance box to put the hall in opera-
tion. As it was more economical to
cook centrally, the church hall
became a satellite of the school as
far as food was concerned, with food
being transported in army hay boxes.

Service station operators, grocers
and hardware stores on the live cir-
cuit were requested to open for busi-
ness all day Sunday to enable citi-
zens to stock up on food, oil, heaters,
batteries and other supplies. Ap-
parently these service stations were
the only ones open on the Lakeshore
judging by the traffic jams that
formed outside them. With so much
dependent on this single power feed-
er, a public works crew was sent out
to cut all branches and trees that
might fall across it.

To expand the fire-fighting serv-
ices all police patrol cars were
equipped with 5 1b. and 20 1b. dry
chemical extinguishers which were
adequate to deal with most of the
fires resulting from overheated fire-
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places. One grateful citizen whose
fire was extinguished promptly and
with a minimum of damage, after
profusely thanking the firemen went
on to say what a fine bunch of
fellows they were compared to the
policemen with whom he had re-
cently had a brush. They did not
inform him that they were the same
fellows but wearing different hats
to suit the occasion!

The most difficuit problem was
that of communication to acquaint
the citizens with the emergency
services available, the problems they
were creating by running taps, the
hazards of heating with barbecues
and fireplaces, and many other de-
tails. Telephone lines were down,
several radio stations were out of
action, and few people owned bat-
tery-operated radios. To cope with
the problem, information was relay-
ed to each sector leader in each of
the Disaster Control sectors, who
utilized Boy Scouts going from door
to door. One Boy Scout informed his
patrol leader that everybody was
away on the first street he tried,
forgetting that doorbells don’t work
either when the power is off.

All public works vehicles are
equipped with taxi-type radio equip-
ment and this was used between the
City Hall, city garage and the
emergency shelters, with Boy Scouts
acting as operators.

On Sunday about a hundred meals
were served and very few people
slept in the shelters. However, on
Monday several hundred meals were
cooked and about fifty people found
their homes too uncomfortable to
spend the night. A big influx was
expected on Tuesday, but fortunate-
ly the temperature rose to 50° and
power was restored to a good part
of the city, so that the peak of the
emergency had passed. By Wednes-
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Toppled trees and power lines halted traffic and disrupted power and tele-
phone service during the severe storm.

day, 80% of the homes had power
and the RCASC closed their kitchen
at 1945 hours.

The week following the storm, the
disaster control organization held a
post mortem on the emergency.
Lessons learned were discussed and
recommendations for taking care of
future emergencies were prepared
for submission to the City Council.

Some of the lessons learned are
“old stuff” to men with wartime
experience, but nevertheless are
worthy of constant repetition.

1. Economy of Effort

(a) Reliefs must be organized for
all key personnel on the assumption
that the emergency will last for sev-
eral days. Some citizens were “balls
of fire” for 24 hours but then they
collapsed and so did the work for
which they were responsible.

(b) The services of specialized
personnel such as policemen, fire-
men, public works employees, etc.,
should be conserved for their partic-
ular skills and not dissipated on
minor duties.

(¢) Trained volunteers are needed
to augment police on traffic control,
patrol of vacated residences, ambu-
lance service, manning of an infor-
mation centre to answer telephone
calls, deal with the press and pho-
tographers and visitors.

(d) Boy Scouts and Girl Guides
are an excellent reserve of man-
power. They are generally well dis-
ciplined, reliable, trained in various
skills, and have no family responsi-
bilities to distract them.

(e) Decentralization of effort can-

not be too strongly stressed. Each
household, each street, sector and
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division in the city should be as com-
pletely self-contained as possible to
lighten the load on the central
organization.

2. Planning

Any planning done prior to an
emergency is rarely wasted. Even
the few paper exercises conducted
by the Dorval Disaster Control or-
ganization proved invaluable as most
of the problems encountered in the
emergency had already been dis-
cussed and solutions arrived at in
the quiet of the classroom.

3. Information

A well-informed population reacts
calmly and sensibly in an emergency
and will likely do the correct thing
without being told. Instructions re-
garding action to be taken in an
emergency should be sent out in ad-
vance as it is extremely difficult, if
not impossible, to disseminate this
information during the emergency.

Among the several recommenda-
tions made to the City Council were:

1. That portable engine generator
sets be purchased for such key
points as the City Hall, city garage,
a service station and at least two
church halls or schools.

2. That a supply of rescue equip-
ment and certain emergency stores
be assembled at selected points in
the city.

3. That loud hailers or PA sys-
tems be purchased for use on police
patrol cars or public works
vehicles.

4. That a public information pro-
gramme be started in the press re-
garding actions in an emergency,
and that “Instructions to House-
holders in Emergencies” be prepared
and distributed dealing with such
items as heating, lighting, water
supply, sanitation, radio communi-
cation, location of shelters, ete.

EXERCISE SHIVER I 7

One member of the Disaster Con-
trol organization dubbed the emer-
gency “Exercise Shiver”. We could
hardly have had a better exercise
if we had planned it. Every citizen
took part, no one was injured, there
was little property damage except
for the utilities, and the need for a
Disaster Control organization was
vividly impressed on everyone. We
trust that as a result we shall be
much better prepared to deal with
Exercise Shiver II, or whatever it

may be called.
* ® *

Note: An innovation which made
it possible to operate service station
gasoline pumps without electric
power during Exercise Shiver I has
been brought to the attention of the
Journal. The system used was this:

1. Remove the pump cover and
disconnect the motor pulley belt
from the pump pulley.

2. Turn an ordinary bicycle upside
down, and remove the tire and tube
from the rear wheel.

3. By means of a long belt (or a
spliced rope), connect the rear
wheel of the bicycle to the pulley,
steady the bicycle and turn the
pedals to draw fuel.

One service station operator re-
ported that this method produced
a flow of fuel as rapid as pumping
with an electric motor. In his case,
the pump in use has a long shaft at
the pump spindle so it can easily be
converted for use by the method
explained above. Some other types
of pumps have spindles which are
more recessed, which would require
the cover to be cut open on the side
to permit a straight link-up of the
pulley to the bicycle.

In the case cited here, the make-
shift method was used for two days

until the fuel supply was exhausted.
—FEditor.



Aid to the Civil Power

Army Helps in Flood Emergency

FROM A REPORT ISSUED BY HEADQUARTERS, WESTERN COMMAND,
EDMONTON, ALTA.

More than 200 soldiers of the Reg-
ular Army assisted in the civil emer-
gency at Creston, B.C., at the peak
activity period between 3-17 June
during the high water level of the
Kootenay River, according to figures
released by Western Command
Headquarters.

The troops came from Chilliwack,
B.C., and Calgary, Alta.

Two officers and 38 other ranks
were from 3rd Field Squadron, Roy-
al Canadian Engineers, Chilliwack;
six officers and 145 other ranks

Canadian Army Photograph

came from the 2nd Battalion,
Queen’s Own Rifles of Canada, Cal-
gary; ten signal personnel were
from 1st Signal Squadron, Calgary,
and the rest from Royal Canadian
Army Service Corps detachments at
Calgary and Chilliwack.

Some 30 Army vehicles were in-
volved in the operation.

Major F. R. Freeborn, Command-
ing Officer of 3rd Field Squadron,
RCE, was in charge of the opera-
tion, which included work on the

(Continued on page 21)

One of the worst “boils” (water breakthroughs) occurred at this dike. These

soldiers from the 2nd Battalion, Queen’s Own Rifles of Canada, and 3rd

Field Squadron, RCE, worked hand-in-hand with farmers to plug the hole.

The 232-ton truck is on top of the dike barely three inches above water,

and the day after this photograph was taken dikes became too waterlogged
to permit traffic on the top, and all work had to be done by hand.

18



ARMY HELPS IN FLOOD EMERGENCY 19

Canadian Army Photographs

Above: A flooded farm showing initial inundation near Creston. Below:
One of the big problems was the muskrat holes burrowed into dikes, and
the technique used by Engineers was to dig with a back-hoe until the hole
was discovered and then sandbag it before water could get through. Engi-
neers are shown carrying out this procedure while Brigadier J. W. Bishop
(centre), Commander, British Columbia Area, looks on. At his left is Briga-
dier James Lister (retired), Civil Defence Coordinator for British Columbia.
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Canadian Army Photographs

Above: Engineers and Riflemen work together to fill a boil in one of the

river dikes. Part of the fertile valley of some 21,000 acres of prime farm

land at stake in the fight against the flood can be seen in the background.

Below: Another view of the same scene showing soldiers passing down

sand-bags from the Army vehicle at the top of the dike. The flooded river is
to the right of this photograph.
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ARMY HELPS IN FLOOD EMERGENCY 2

Canadian Army Photograph

A driver from No. 11 Company, RCASC Detachment, Chilliwack, made
rounds twice daily to provide farmers with pure drlnklng water when their
supplies became contaminated.

dikes to reduce flooding of 21,000
acres of prime farm land in the fer-
tile valley.

The RCASC provided farmers
with pure drinking water when their

supplies became contaminated.

Quartered at the Creston Commu-
nity Centre, troops consumed just
under 2000 man-day rations during
the operation.

Ossification of the Mind

The only way to prevent ossifica-
tion of the mind is to accept noth-
ing as fixed, to realize that the cir-
cumstances of war are ever chang-
ing, and that consequently, organ-
ization, administration, strategy,

and tactics must change also ...
Adherence to dogmas has destroyed
more armies and lost more battles
and lives than any other cause in
war., . . .—Major-General J. F. C.
Fuller.

National Survival Reporting System
(Continued from page 12)

the Nuclear Data Collection Centre
will be manned entirely by military
personnel either Regular or Militia.
Personnel for Filter Centres will be
earmarked and trained in peacetime
but the centres will not be manned
under normal peacetime conditions.
The other two will be manned full

time by the Regular Army staff of
the Warning Centres in both peace
and war, though staffs will be aug-
mented under emergency conditions.
Dissemination of warning and
information from PWCs to the public
will be done through the National
Survival Attack Warning System.



ARMY OPERATIONAL RESEARCH:
AIMS AND METHODOLOGY

By

MR. H. H. WATSON, DIRECTOR OF THE CANADIAN ARMY
OPERATIONAL RESEARCH ESTABLISHMENT, ARMY HEADQUARTERS, OTTAWA

This paper contains the text of a
lecture given to the Canadian Army
Staff College on 16 March 1961. It
deals in a gemeral way with opera-
tional research, its historical devel-
opment, its aims and its methodology

as applied to Army operational
research.
SOME BAsic MATTERS
On page 29 are given basic

definitions of the following: Re-
search, Science, Technology, Develop-
ment, the Scientific Method and
Operational Research. It will be
noted that research and development
are two different things, and al-
though they proceed together hand
in hand, they require very different
techniques and outlooks. It is suf-
ficient to say that research aims to
discover new facts whereas develop-
ment is concerned with the applica-
tion of known facts for specific
purposes, usually development of
equipment. You may be baffled by
the fact that I have given four
separate definitions of operational
research; there are others. In this
respect, I am reminded of a state-
ment in a handbook on servo-
mechanisms, which reads: “It is
almost as difficult for exponents of
servo-techniques to agree upon the
definition of a servo as for a group
of theologians to find agreement on
the definition of sin.” We do mnot
take alarm at this apparent uncer-
tainty, for I doubt whether there is
a single definition of physics or of
chemistry, or of any other basic

22

science, which will be accepted by
all.

Perhaps the most common and
widely used definition of operational
research is “A scientific method of
providing commanders and executive
departments with a quantitative
basis for making decisions regarding
the operations under their control.”

The essential characteristics of
operational research are:

1. It is a scientific discipline and
quite a young one,

2. Its methodology leans heavily
on mathematical analysis, and it is
concerned with the development and
use of techniques of applying scien-
tific knowledge.

3. It studies the operational char-
acteristics of equipment and/or
organizations, and in doing so is not
concerned with what a thing is, but
what it does and at what cost. To
do this it is wusual to construct
appropriate mathematical models.
These consist of symbols and equa-
tions setting down in a quantitative
sort of way the relationships between
the various parameters involved in
the problem. The coefficients in the
equations must be determined and
then, by suitable analysis, the im-
portant criterion functions have to
be maximized or minimized.

4. It presents its findings in a
suitable form to management, com-
mander or staff officer.

.I must emphasize that operational
research is a complement to, and
not a substitute for, the function of
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commander or staff officer. It is an
alternative method of studying a
problem, particularly a complex one,
which, by means of a penetrating
quantitative analysis, aims to help
the commander and staff officer
obtain a much better appreciation on
which to base a decision. The opera-
tional researcher usually delves
deeper and wider into a problem
than a staff officer can possibly
do. Not being constrained by daily
executive responsibilities, and using
his special tools and skills, he can
work more objectively. He does, and
must, have considerable freedom and
initiative in seeking new problems,
or in re-defining old ones. He must
not be a traditionalist, and has in
fact to question every problem before
proceeding to solve it, and often to
frame a question in different terms.

Military commanders have to make
many decisions affecting future
organization and equipment. In this
respect a decision-maker can be con-
sidered a machine into which flows
information; out of the machine
comes a course of action. Inside the
machine there are three basic com-
ponents: the prediction system which
deals with alternative futures; the
value system which handles the
various conflicting purposes; and the
criterion system which integrates
the other two components and selects
an appropriate action. The opera-
tional researcher strives to evaluate
the facts of a situation in as complete
quantitative detail as possible, and
to determine the inter-relationships
between an array of facts, or para-
meters. In this he is also supporting
and assisting the prediction system
of the decision maker, pointing out,
in doing so, the sensitive parameters
and the effects of varying them.

The Staff Officer may be required
to obtain a solution to a problem

along stated lines, whereas the
operational researcher has more free-
dom in his approach. He will, of
necessity, ask whether the best solu-
tion is along the lines suggested, or
along other lines. This is a particu-
larly valuable thing when dealing
with complex problems which have
many interacting components. The
operation of a land Army is prob-
ably more complex than that of any
other single organization.

EARLY OPERATIONAL RESEARCH

Operational research started as a
more or less formal discipline in all
three Armed Services in Britain
early in the Second World War. It
was concerned, as it still is, with the
operational use of equipment, not its
technical development. Operational
research was born in the Battle of
Britain when the British Government
was exploring every available means
to defend the country against the
German bombings. It was asked,
could radar make up for the small-
ness of the Royal Air Force? How
could the radar interception system
be used to maximum advantage; how
should the antennae be distributed,
the signals organized and so on?
The Government called in half a
dozen scientists of various disciplines
to answer these questions. By collect-
ing the relevant facts and analyzing
them with the general methodology
of science, these men devised a new
operating technique that in fact at
least doubled the effectiveness of the
whole air defence system.

Impressed with this success, Britain
organized similar teams to tackle
many other military problems in all
three Services. The United States
armed forces likewise put operational
research groups to work soon after
that nation entered the war. The
work of these teams from both
countries paid high dividends in
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deciding questions such as the most
effective altitudes at which planes
should fly in hunting submarines,
the best payload division between
fuel, instruments and armament, the
best search pattern. One short
operational research study showed
that planes attacking submarines
could increase their effectiveness
fivefold by changing the depth at
which depth charges were set to go
off.

One of the successes of army
operational research in the last war
was the work that led to the better
understanding of the problems of
bombardment, how bombardment
should be used in war, how to make
it succeed, and what are its limita-
tions. It was soon realized that the
performance of guns in the field had
never really been measured, and that
when this was done it was much
worse than had been expected. Curi-
ously enough, in many cases the
errors were not small random errors,
such as had been established in proof
and acceptance trials, but gross
errors caused, for instance, by de-
fects in the layout of the numerals
on some of the dials and other
obvious things. such as deficiencies
in meteorological information. The
magnitude of these errors was de-
termined, and a tremendous improve-
ment in the effectiveness of artillery
bombardment was achieved. An
important by-product of this work
was a sharpening of the awareness of
the role of bombardment; it is much
more effective in neutralization than
in destruction.

I think that this wartime experi-
ence led to the important realization
that a weapon or a piece of equip-
ment cannot be considered without
reference to the whole system in
which it operates. A weapon system
can be defined as “a composite of
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equipment, skills and techniques that
form an instrument of combat”; thus
we must evaluate not only the main
combat equipment, but also related
equipment, its installation, main-
tenance, supply, training and so on.

OPERATIONAL RESEARCH TODAY

In the past two decades opera-
tional research has developed con-
siderably in its scope, its methodology
and its application for military,
industrial and governmental pur-
poses. Canada has developed capa-
bilities in this discipline in industry
and in the military field. The Cana-
dian Army Operational Research
Establishment, which began in a
small way in 1948, aims to serve
Canadian Army needs. It is staffed
by a team of Defence Research
Board scientists and by Army offi-
cers.

There are now flourishing Opera-
tional Research Societies in several
dozen countries, including Canada,
and also an International Federation
of Operational Research Societies.
There is an ever growing literature,
some of it very sophisticated.

Today operational research is be-
coming an important adjunct to
organizations which have to plan
large and expensive refits, modifica-
tions, or extensions to plants and
operations. The most worthwhile
thing to do to meet future require-
ments (as far as they can be fore-
cast), the best way of implementing
a decision within overall policy and
the limits of financial control, and
the benefits likely to result from any
change, are examples of the complex
problems that commanders, execu-
tives, or decision makers, are facing
every day. Modern technology and
the rate of its advance, coupled with
the huge size and complexity of many
modern undertakings, have made
mother wit alone an insufficient
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basis for making high level decisions.
Top management turns to a battery
of specialists and department man-
agers for assistance. The operational
research scientist aims by an analyti-
cal approach to give specialist
assistance by means of quantitative
evaluation of, for instance, the likely
consequences of pursuing one of a
number of alternative choices; he
seeks in fact to determine the opti-
mum choice, the one which is likely
to have the highest ratio of effec-
tiveness to cost in a given set of
conditions. In this respect, it is
important to study the operation as
a whole, for if a desirable change in
one part of a system upsets unduly
the remainder of the system it is
not a good thing to introduce.

Most modern large undertakings
are so complex that the consequences
of a new or modified course of action
should be examined quantitatively in
relation to all relevant factors and
of their inter-relationships before a
decision is made on a proposal. The
consequences of a wrong or a delayed
decision can be serious.

Military operational research may
be divided into four main groups:

1. Weapon systems evaluation
under operational conditions, which
involves assessment of the value of
using a particular system, available
now or expected to be available in
the future. This includes comparison
of the individual weapons, the sys-
tems in which they are used and the
human factor problems involved.

2. Studies aimed at finding the
best tactics for available systems of
weapons and associated equipment,
or the best combinations of these for
possible tacties.

3. Prediction of the course of
future operations at both the tactical
and the strategic level.

4. Analysis of the capability and
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efficiency of an organization taken
as a whole.

An army cannot have a straight-
forward criterion of profitability as
does a commercial undertaking. It
must look for a balance between
types of soldier, types of weapons,
types of vehicles, types of organiza-
tion and so on. In addition, it is
limited in what it can do by the
physical availability of resources
and their money cost. More soldiers
of one type may mean less of
another, more vehicles may mean
less weapons, and so on.

A simple hypothetical example will
demonstrate an approach used to
determine the best payoff in a given
set of circumstances. Suppose that
the effectiveness of a piece of equip-
ment is found to increase linearly
with its weight (Fig. 1), but that
its cost goes up more sharply (Fig.
2

The ratio of effectiveness to cost
would then vary with weight in a
manner illustrated by Fig. 3, which
shows the weight at which the ratio
1S a maximum.

Analytically the problem would be
solved in the following manner:

Suppose the effectiveness E is re-
lated to the weight W by an
equation

Ho—ai bW e (1)
and that the cost C is given by

C=d+ eW + fW2 ... (2)
where a, b, d, e and f are constants
which can be determined. Thus, the
weight of equipment which gives the
best payoff can be determined from
Egn. (3)

)

d W

i 28)

METHODOLOGY
The six steps in formal operations
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EFFECTIVENESS
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analyse the problem care-
fully, and if necessary to
modify it by frank discussion
with the sponsor to make
sure that the requirements
are fully understood by both,
and that the problem is
researchable. In setting up

WEIGHT

Fig 3
research are:

1. Define and formulate the prob-
lem.

2. Construct a model of the opera-
tion or system.

3. Obtain a
model.

4. Test the model and the solution.

5. Establish controls of the solu-
tion. :

6. Communicate the solution to
the comamnder or the executive
(the sponsor).

I shall deal with these in turn
with an illustrative example.

solution from the

Problem and Input Data

To get a neat answer to the wrong
question is much less desirable than
getting an incomplete answer to the
right question. Therefore, it is of the
utmost importance at the start to

an operational research prob-
lem, it is necessary to ask
questions such as what 1is
required to be studied, who wants
the information, why and when.
Agreement has to be reached on
the type and confidence of the data
put into the problem, and also
on the type and confidcene of the
answer required. The sponsor may
give greater weight to some aspects
than to others; he and his Staff
Officers usually collect or supply
most of the input data.

Supposing, for instance, we were
given a hypothetical problem deal-
ing with the best way of giving the
Engineers a greater capability in the
field, with the statement that they
are liable more than others to be-
come casualties due to burns on the
nuclear battlefield. We would ask
questions dealing with:

1. The time frame.
2. The spectrum of tactical situ-
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ations, including terrain.

3. Tasks to be performed.

4. Are more men likely to be
available.

5. What money would be allowed
for additional equipment.

6. In particular we would chal-
lenge the implied statement (equiva-
lent to a biased question) that En-
gineers are more likely to become
casualties due to burns, or at least
ask for the evidence on which it was
made. In all probability we would
ask for the second part of the prob-
lem to be restated as follows: “How
would this be compatible with mini-
mization of casualties?”

The Mathematical Model

Once the problem has been fully
defined, and this in itself may re-
quire considerable study, the next
step is to develop an analytical mod-
el to represent in mathematical sym-
bols the system and its desired
operation. This assumes that the
relevant parameters have been iden-
tified and defined, and that there is
some analytical relationship between
dependent and inter-dependent vari-
ables. The general form of an O.R.
model is E = f (xi, yj), where E
represents the effectiveness or per-
formance of the system, x; are the
variables of the system which are
subject to control, y; those which
are not subject to control. The re-
strictions on values of the variables
may be expressed in a supplemen-
tary set of equations.

Data may not be available, or re-
liable, particularly on the perform-
ance of men and of new equipment
under tactical conditions. More and
more as we move away from battle-
field experience does it become nec-
essary to conduct carefully designed
and controlled field experiments, but
these can only be done at best under
quasi-combat conditions. This sub-
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ject of field experimentation and
methodology of design is a very
large one, however; I will not at-
tempt to go into it here. Suffice it
to say that it is an important sub-
ject. In addition, war gaming can be
a very useful tool in assessing per-
formance under tactical conditions,
providing the performance charac-
teristics of equipment and its users
are known and expressed as suitable
“rules”.

Turning back to our example. We
would first of all list all the vari-
ables that we could think of, deter-
mine which can be controlled and
those which cannot be. Then we
should develop formal relationships
for those variables which could af-
fect the solution. There will usually
be inter-actions and feed-back loops
to take into account. Let us focus
our thoughts on studying the im-
plications of a proposed new me-
chanically all-purpose excavator, one
capable of filling in ditches, shell
holes on roads and the like, and also
digging protective trenches and
shelters. The requirement is to do
all these things much faster than is
possible with existing equipment.
We should obtain a measure of the
rate of working in the different
roles by the present method and the
new one, the manpower and skill re-
quired. Here we are interested not
only in the man-hours involved, but
also in machine-hours and the time
the operators are exposed, and so
vulnerable to thermal radiation from
nuclear weapon bursts. Quality of
work must be assessed in some way.
Factors such as cross-country mo-
bility of the vehicle, its mechanical
reliability, its life time must be
taken into account.

The Solution
Having set up the necessary equa-



28 CANADIAN ARMY JOURNAL

tions they must be solved, with
three things in mind:

1. The numerical difference be-
tween a present and a specifically
proposed piece of equipment.

2. The equipment with the opti-
mum characteristics for the tasks
envisaged.

3. Sensitivity to variations in con-
trollable and uncontrollable vari-
ables.

Calculation in many operational
research projects can be heavy, and
much use is made of modern elec-
tronic digital computers.

Testing the Model and Solution

A model is never more than a par-
tial representation of reality. It is
a good model if, despite its incom-
pleteness, it can accurately predict
the effect of changes on the system’s
overall effectiveness. The adequacy
of the model can be tested by deter-
mining how well it does predict the
effect of these changes. The solution
can be evaluated by comparing the
sults obtained without applying the
solution, with results obtained when
it is used. These evaluations may be
performed retrospectively by the use
of past data, or by a trial run or by
field experiment. Follow-up studies
are common in industrial operational
research. They often present a seri-
ous problem in the military field.
But some can be done, "as many
command decisions are connected
with the effective and economical
management of the Army in times
of peace or of relative peace. An
Army is effective not only by ac-
tually fighting, but by demonstrat-
ing it is capable of doing so.

Establishing Controls
over the Solution
A solution derived from a model

remains a solution only as long as
the wuncontrolled variables retain
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their values and the relationship be-
tween the variables in the model re-
mains constant. The solution itself
goes ‘“out of control” when the
value of one or more of the uncon-
trolled variables and/or one or more
of the relationships between vari-
ables has changed significantly. To
establish controls over the solution,
then, one must develop tools for de-
termining when significant changes
occur and rules must be established
for modifying the solution to take
these changes into account.

Communicating the Solution
to the Executive

The executive, or sponsor and his
staff, will have been following the
work through its various stages. It
is customary to brief him and his
interested colleagues from time to
time, and quite fully when the re-
port on the project is in the draft
stage. Writing the report is some-
times the most difficult part of the
whole project; it is certainly an im-
portant part and must be treated so.
It is important to state clearly and
unambiguously the limitations of the
conclusions, and to present them in
a usable form.

POSTSCRIPT

I might mention that by no means
everything done by operational re-
search teams is as formalized as I
have indicated in this lecture. The
steps enumerated are seldom con-
ducted in the order presented and
several steps may take place simul-
taneously. In many projects, for ex-
ample, the final formulation of the
problem is not completed until the
project itself is well on its way.
There is usually a continuous inter-
play between these steps during the
research.

There is, in addition, the difficul-
ty that there can be no guarantee
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that a particular analysis can be
wholly complete, with no important
variables missing or that® a particu-
lar model is wholly trustworthy.
This is, of course, one of the well-
recognized features of all scientific
research.

SoME DEFINITIONS
Research

1. Critical and systematic enquiry
into things and phenomena.
Secience

2. Ordered knowledge of natural
phenomena and of the relationships
between them.

Technology

3. Systematic application of
knowledge to practical use.

Development

4. A specifically defined task or
group of related tasks involving the
application of known facts, tech-
niques, materials and physical laws
to the creation of new or improved
material or method for use by a
sponsor.

The Scientific Method

5. The scientific method is an un-
unbiased, objective discipline with
the following procedural steps:
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(a) Observation and collection of
data.

(b) Formation of an hypothesis
to explain the observations.

(c) Testing of the hypothesis by
controlled experimentation.

(d) Drawing of conclusions:
formulation of a theory and even-
tually of a scientific law.

Operational Research

6(a) A scientific method of pro-
viding commanders and executive
departments with a quantitative
basis for making decisions regard-
ing the operations under their con-
trol.

(b) Quantitative study of the
operations of a complex organiza-
tion and the prediction of the effects
of changes in conditions for the
guidance of executives in obtaining
the maximum effectiveness from
available resources.

(¢) The application of scientific
methods to the study and interpre-
tation of facts related to military
problems, thus to present an array
of possible solutions to a problem
together with some measure of the
cost and worth of each solution.

(d) Quantitative common sense.

Plastic Tank Wheels Will Save Ton

The Firestone Tire and Rubber
Company is developing plastic tank
wheels intended to reduce the weight
of a (U.S.) Army tank by more
than 2000 pounds.

The plastic wheels, a project of
the Army Ordnance Tank-Automo-
tive Command at Detroit, are ex-
pected to replace the conventional
steel wheels on a tank.

A steel tank wheel weighs approx-
imately 155 pounds. The new as-
sembly—including the plastic wheel,
a steel rim for the dispersion of

heat, and a solid rubber tire—will be
about half as heavy.

Test wheels have been molded
from a number of reinforced resins,
including a glass fibre reinforced
epoxy compound.

The experimental plastic tank
wheels are the largest known arti-
cles ever pressure-molded with
epoxy compound. They are 7T%
inches wide, nearly 25 inches in
diameter, and strong enough to sup-
port 10 times the required load.—
Army-Navy-Air Force Journal,



ANTI-TANK WEAPONS AND
THEIR INFLUENCE IN BATTLE

By

MAJOR N. A. SHACKLETON, CD, LoRD STRATHCONA’s Horse (ROYAL
CANADIANS), CANADIAN ARMY LIAISON ESTABLISHMENT,
LoNDON, ENGLAND

Since the end of the Second World
War there has been significant pro-
gress in the development of both
armoured fighting vehicles and anti-
tank weapons. How these trends will
affect future operations is cause for
serious speculation.

It may be argued that in the de-
sign of the latest tanks the optimum
degree of gun power, armoured pro-
tection and mobility has been achiev-
ed within the highest acceptable
weight limitation. On the other
hand, the widespread introduction of
the receoilless, the rocket-propelled
and the guided anti-tank missiles,
together with the employment of
high-powered anti-tank guns consti-
tutes an increasing threat to the con-
tinued existence of the tank.

Present concepts of conventional
warfare are based to a great extent
upon operations of the Second World
War. Experience gained in that con-
flict is also an important factor in
the design of equipment; but it is
conceivable that the improvements
and innovations in the field of anti-
tank weapons have rendered some
of this military doctrine obsolete.
Therefore, it is the intention to dis-
cuss the influence that anti-tank
weapons will exercise on armoured
and infantry operations and what
changes in equipment and training
may be mnecessary to meet this
threat.

Anti-Tank Weapons
in the Second World War

During the Second World War
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there was a steady increase in the
penetrating power of anti-tank
weapons and in the thickness of
tank protective armour. On differ-
ent occasions the advantage was
held by either the anti-tank gun or
the tank. Although both the Joseph
Stalin and the German Tiger tanks
enjoyed relative invulnerability from
the gun-fire of less heavy vehicles,
there is little doubt that anti-tank
weapons had gained ascendancy over
the tank by the end of the war.

Such an advantage enabled crip-
pling losses to be inflicted upon an
enemy who lacked the means of de-
fence against these weapons. In dis-
cussing the early successes of the
Germans in Russia, General von
Mellenthin relates that in some in-
stances a solitary anti-tank gun was
capable of destroying Soviet armour
at the rate of 30 tanks an hour.* To
a great extent the reverses suffered
by the British Army in the Desert
Campaigns of 1941 resulted from an
enemy superiority in the quality of
anti-tank weapons. Operation “Bat-
tle Axe” began on 15 June 1941 with
a British preponderance of four-to-
one over the Germans in tanks. Two
days later, 80 per cent of the British
force was out of action—largely the
consequence of anti-tank guns and a
dozen German 88-mm. anti-aircraft
guns deployed in the anti-tank role.}

*Major-General F. W. Von Mellenthin, Panzer
Battles 1939-45, Cassel and Company Ltd.,
London. p. 295.

+B. H. Liddell Hart, The Tanks, Vol. 1I,
Cassel and Company Ltd., London. pp. 94
and 95.
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A German 88-mm. anti-tank gun on a cruciform mount.

Again, in Normandy on 8 August
1944 anti-tank guns were employed
with devastating affect against
Canadian and British armour. For
example, in one period of less than
48 hours a screen of German 88-mm.
guns destroyed more than 150
tanks.* This action is especially
noteworthy inasmuch as the Allies
enjoyed a tremendous material su-
periority, particularly in artillery
and airpower.

On the occasions when armour
could exploit its mobility unimpeded
by strong anti-tank defences it pro-
duced dramatic results. Among the
better examples are the German in-
vasion of France, General Wavell’s
victories over the Italians, the ini-
tial stages of the German invasion
of Russia, and the Allied sweep
across Europe following the break-
through in Normandy. But, in each
instance, success was attributable
primarily to either superior equip-
ment and numbers, massive air sup-
port, faulty leadership and the dis-
integration of the losing side, or a
combination of these factors. Ex-
cept in isolated cases, adequate anti-
tank weapons, organized into coher-
ent defences were notable by their

*Milton
Martin,
p. 150.

Defeat in the
and Warburg,

West,
London.

Shulman,
Secker

absence.

Throughout most of the war, how-
ever, these circumstances did not
prevail. Much of the time armoured
troops found themselves involved in
operations against an enemy who
was firmly established in dug-in
positions, and who was usually well
provided with anti-tank protection
in the form of guns and tanks. It
was under these conditions that the
existing formulae governing the con-
duct of the attack and the defence
was evolved, the main requisite of
which is close cooperation between
infantry, armour and artillery. In
brief, attacking infantry, accompan-
ied by armour, advances with the
support of artillery. The armour
provides instant fire support against
targets which hinder the progress of
the infantry onto the objective. The
infantry deals with the short-range
anti-tank weapons encountered dur-
ing their advance. The longer range
weapons are dealt with by the ar-
mour or with the assistance of the
artillery.

As long as troops are required to
close with and destroy the enemy—
as they must do in conventional
operations, there seems no alterna-
tive to these basic tactical princi-
ples. Yet their application becomes
increasingly complicated by factors
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which have been introduced since
the war. These include the substan-
tial increase in the battle effective-
ness of the Soviet tank arm, im-
provements in the power of Soviet
anti-tank artillery and the adoption
of the recoilless and rocket-pro-
pelled anti-tank weapons in quan-
tity. In addition, there is the ques-
tion of the guided anti-tank mis-
siles: the fact that possession of
these has not been made known is
little reason for assuming that their
development in the Soviet Army has
been ignored.

The nature of this problem can
perhaps best be illustrated by a
comparison of the existing Soviet
divisions with those of the wartime
German Army. In 1944 the Panzer-
grenadier Division comprised 14,000
men. Its anti-tank equipment rang-
ed from guns of 20-mm. to 88-mm.
calibre. There were 168 of these
weapons in the division, not count-
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ing guns on tanks nor those pos-
sessing a secondary anti-tank role.
In the German infantry division of
1944 there were 143 anti-tank weap-
ons. In contrast, the Soviet Mechan-
ized Division of 15,676 men contains
355 anti-tank weapons. These ex-
tend from the 40-mm. infantry anti-
tank launcher to the 107-mm. re-
coilless anti-tank gun. However, an
assessment of the mechanized divi-
vision’s anti-tank capabilities must
also take into account those guns on
tanks and self-propelled mounts.
Excluding those on amphibious
tanks, these amount to a further 326
guns.

In their design and development
of anti-tank weapons it is probable
that the Soviets have not overlooked
those features of German equipment
which proved successful during the
war. It might even be assumed that
the Soviet weapons introduced since
that time are superior to their Ger-

The Soviet Army’s 40-mm. anti-tank launcher RPG 2.
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man counterparts. For this reason
the performance data on certain of
the German weapons can provide in-
teresting criteria for an approximate
assessment of comparable weapons
in the Soviet Army.

The largest anti-tank gun pro-
duced by the Germans was the 128-
mm. self-propelled Jagdtiger. At
1000 yards this gun could penetrate
200-mm. of armour at 30 degrees.
The self-propelled Jagdpanther ver-
sion of the famous 88-mm. gun could
penetrate 169-mm. of armour at the
same range and angle of attack.
The performance of the 50-mm.
towed anti-tank gun under these
conditions was 56-mm. penetration.
Another exceptional weapon of that
period was the Panzerfaust 60-—an
anti-tank grenade launcher with a
range of about 80 yards. It could
penetrate 200-mm. of armour.

Anti-Tank Weapons
in the Defence

How modern anti-tank equipment
can affect the course of a battle may
be appreciated from a review of a
hypothetical attack against elements
of a mechanized division in the de-
fence. Assuming that the attack is
launched 2000 yards from the ob-
jective, and visibility permits, troops
who have crossed the start line can
expect to come under the direct fire
of 122-mm. and 152-mm. guns of
Joseph Stalin 3 tanks and self-pro-
pelled mounts.

These vehicles will be difficult to
locate because of their low silhouette
and frequent changes in fire posi-
tion. They will also be difficult to
destroy. In a hull down position the
200-mm. turret frontal armour of
the JS 38 renders it virtually invul-
nerable, at these ranges, to all but
the most powerful anti-tank weap-

ons.
When the leading tanks are 1500
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yards from the objective the fire of
the JS 3s and self-propelled guns
will be joined by that of the 107-mm.
Recoilless Anti-Tank Gun B-11. A
further advance of 500 yards brings
the attacking troops within range of
the 82-mm. Recoilless Anti-Tank
Gun B-10. There is a total of five
B-10s and B-11s in the motor rifle
battalion. They can penetrate nine
inches of armour. Back blast neces-
sitates the siting of these guns in
shallow pits with their tubes above
ground level. This type of weapon
often reveals its position on firing,
at which time both crew and gun are
vulnerable to well placed high-ex-
plosive shell.

As the distance to the objective is
shortened to 1000 yards and less,
some of the 225 medium tanks of
the division will begin to make their
presence felt. In the defence a pro-
portion of these vehicles is held back
for the counter-attack, but the re-
mainder are decentralized under the
command of forward units. The 36-
ton T 54 Medium Tank mounts a
100-mm. gun. It is likely that its
performance against armour is com-
parable, if not superior, to that of
the German 88-mm. gun. However,
judging from the weight of the T 54

it is probable that this vehicle is

insufficiently armoured to withstand
modern tank gun-fire at the more
common battle ranges. It may there-
fore be expected to make maximum
use of ground and strive to achieve
first round hits with what appears
to be a highly effective gun.

The next weapons to be encoun-
tered in the advance are the 85-mm.
and 57-mm. guns of the anti-tank
batteries. These are towed equip-
ments and will usually be dug-in
and well camouflaged. Lacking mo-
bility, they can be expected to hold
their fire until a vital hit is more
or less guaranteed. Frequently, they
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will be sited to engage approaching
tanks from the flanks. Their destruc-
tion or neutralization by assaulting
armour depends upon vigilance, mu-
tual support within troops and the
immediate application of high-ex-
plosive gun-fire or smoke.

In the final stages of the attack
those tanks which accompany the
assaulting infantry onto the objec-
tive will be confronted by the In-
fantry Anti-Tank Launcher RPG 2.
This is a panzerfaust type of weap-
on. It fires an 82-mm. hollow charge
projectile a distance of about 90
yards. The performance of its war-
time German counterpart would in-
dicate that the penetrating power of
the RPG 2 is in the order of 200-mm.

There are 27 RPG 2s in a motor
rifle battalion. This permits allot-
ment down to the section level. The
short length of the launcher (four
feet) facilitates its concealment. It
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also enables the operator to shelter
the weapon below ground level when
his position is under fire. With good
discipline and fire control the RPG 2
operator cannot be expected to dis-
close his position until the attack-
ing armour is well within range.
His location and destruction is there-
fore a primary responsibility of the
foot soldier.

Tactical and
Equipment Implications

As we have noted, in conventional
war all training, equipment and or-
ganization must be designed with
one ultimate object in view, that is
to enable the infantry to close with
and destroy the enemy. There is no
alternative. But, with the volume
of fire that can be directed against
them, this is an almost impossible
task for the most resolute infantry,
without the immediate close support
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The self-propelled German Jagdpanther mounted an 88-mm. anti-tank gun.

of armour. Unless infantry can
summon instantly the gunfire of
supporting tanks, an attacking com-
pany can be halted in confusion by
one well-concealed machine-gun, par-
ticularly if the gun is dug in and
served by a determined enemy.

The question is, can the tank sur-
vive long enough on the modern bat-
tlefield to carry out the vital role of
infantry support? In considering
this problem it would be well to look
once again at a Soviet division in
the defence. In conventional war it
is cstimated that a forward division
will occupy an area with a frontage
and depth up to nine and five miles,
respectively. In this 45 square miles
may be found more than 680 anti-
tank weapons, including tanks and
self-propelled guns. This means that
in each square mile of defended area,
assaulting tanks will encounter an
average of 15 weapons capable of
penetrating armour at some range
or another. From these figures it
would appear that, unless there are
improvements in our capacity to
meet the anti-tank threat, the lot of
armoured units in future operations
will be hazardous, to say the least.

Tank Destroyers

The anti-tank equipment of the
Soviet Army falls into two broad
categories: that which is mounted

in armoured fighting vehicles and
that which is not. Perhaps the for-
mer presents the less difficult prob-
lem. In considering the T 54 Med-
ium Tank, there is good reason for
supposing that the latest versions of
Western main battle tanks hold the
advantage. However, at ranges un-
der 1000 yards there are few, if in-
deed any tanks sufficiently armour-
ed to withstand 100-mm. anti-tank
gun-fire, especially if they are en-
gaged from the flanks. Therefore,
unless we are prepared to match the
T 54 in numbers, some other means
must be found for its destruction.

Much the same argument applies
to the JS 3 and the heavy self-pro-
pelled guns, except that the JS 3
will be more difficut to destroy be-
cause of its heavy armour. In addi-
tion its 122-mm. gun presents a
lethal threat at any range at which
a tank engagement can occur.

The numerical superiority of the
Soviet tank arm has long been recog-
nized. One result has been the de-
velopment of the guided anti-tank
missile. These weapons have been
produced by a number of countries.
Their characteristics of weight,
range and effectiveness vary con-
siderably; they all possess a good
degree of accuracy and the best can
halt the heaviest tanks at more than
2000 yards. To date, these weapons
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seem to have been relegated to a
defensive role; yet they have poten-
tialities which are well suited for
offensive operations.

An obvious course is to launch
these weapons from a tracked ar-
moured vehicle fitted with overhead
cover. To withstand fragments from
artillery, mortar and rocket pro-
jectiles, it would be necessary to
provide armour up to main battle
tank standards. The absence of a
turret would lessen the total weight
of the vehicle besides lowering the
silhouette. Organized into tank de-
stroyer squadrons, such vehicles
concentrate on the destruction of
enemy tanks. Another possibility
which merits consideration is that
of launching anti-tank guided mis-
siles from very low-flying heli-
copters. How effective this would
be depends, of course, upon the ef-
ficiency of Soviet radar and anti-
aircraft defences.
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The Assault Tank

From the tank commander’s point
of view the static ground mounted
anti-tank weapons probably consti-
tute the more serious threat. They
are usually well concealed; ranges
and fields of fire have been care-
fully plotted beforehand; and by
withholding their fire until the op-
portune moment the defenders have
the advantage of devastating sur-
prise. It is doubtful if there is an
absolute solution to this problem.
Nevertheless, certain measures can
be introduced which would increase
the tank commander’s prospects of
success in his task of supporting
infantry. This would entail the
adoption of an assault tank to sup-
plement the fire of the tank troop.

Since the war tank designers
have concentrated to a great extent
upon the development of a standard
battle tank which mounts a dual-

A view of the Soviet Army’s 107-mm, recoilless anti-tank gun B-11 in action.
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purpose gun possessing armour
penetrating and anti-personnel capa-
bilties. There is much to be said for
this policy. A diversity of vehicles
increases costs, and when there is a
general shortage of equipment it can
add to the difficulties of command.
This would be most evident in re-
grouping after an operation in
which disproportionate casualties
have been sustained by one particu-
lar type of vehicle. However, in
pursuing the standard battle tank
policy, the size and quality of the
Soviet tank arm has dictated that
the emphasis be placed on the ar-
mour penetrating requirements . of
the dual-purpose gun. For this rea-
son the anti-personnel effectiveness
of the tank gun falls short of that
which could be produced by a gun of
similar weight, designed specifically
for the destruction of men occupy-
ing field defences.

Because of its high rate of fire,
the anti-tank weapon must be sub-
jected to smashing retaliatory fire
the instant its position is revealed.
This demands a high explosive shell
of at least 120-mm. Such a pro-
jectile, possessing an air burst
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The 57-mm. anti-tank gun used by the Soviet Army.

capability, is probably the minimum
size of shell that could be expected
to put both the anti-tank gun and
its crew out of action in one round.
Guns of this type could be mounted
on the standard battle tank with
relatively few alterations to the
turret.

The feasibility of this proposal is
apparent from a brief examination
of the German 150-mm. Heavy In-
fantry Gun. The barrel of this gun
was less than six feet in length;
the total weight including wheels,
trail and gun shield, etc., was less
than 3400 pounds.” It fired an 84-

- poundishell 5140 yards. In the tur-

ret of a tank, a"gun of this type
would require less space than exist-
ing dual-purpose tank guns.

‘The “need to supplement the tank
troop with equipment of this kind
is again underlined when we con-
sider the extraordinary demands
which are made upon the mental
and physical resources of the troop
leader during an attack. He must
read a map, send and receive mes-
sages over at least two radio chan-
nels, direct the movements of his
troop, keep the infantry in sight,
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respond to signals for fire support,
direct his gunner and driver, and
at the same time be constantly on
the alert for enemy tanks and anti-
tank weapons. This was an cxact-
ing task during the Second World
War: in the future, opposing anti-
tank forces will be more than doub-
led.

It is considered that two assault
tanks should be added to each four-
tank troop. Their primary role
would be anti-tank weapon destruc-
tion. In the course of an attack in
support of infantry the tank troop
would operate in the normal fash-
ion; but the assault tanks would al-
ways be in the immediate support of
the leading tanks. They would bring
down speculative fire on likely anti-
tank gun positions and instantly
engage those weapons firing at the
leading tanks. In this manner tank
troops could be supported until they
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and the infantry reached the enemy
forward defended localities.

Because of the numerous short-
range anti-tank weapons held at the
motor rifle company level, it is un-
likely that armour of any kind will
be able to accompany the infantry
in the final one or two hundred
yards of the assault. Not until the
infantry have cleared the interven-
ing ground of anti-tank launcher
crews would they be joined on the
objective by the armour.

Conclusion

The problem of enemy anti-tank
weapons will be a dominant factor
in a future war. In the event of
hostilities, armoured forces will be
confronted by at least twice the
number of anti-tank weapons met
during operations of the Second
World War. Furthermore, it 1s ex-
tremely likely that these weapons

The Soviet Army’s 85-mm. auxiliary powered anti-tank gun.
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will be encountered under much less
favourable conditions than prevailed
at that time. It is clearly impractic-
able to increase the tank’s weight
of armoured protection. Nor can any
significant increase in speed or tac-
tical mobility be achieved by reduc-
ing the weight of armoured protec-
tion without rendering the tank so
vulnerable that its value in the in-
fantry support role is nullified.
The only resource appears to be
an increase in the quantity and ef-
fectiveness of fire power. The guid-
ed anti-tank missile, mounted in a
tracked armoured vehicle could, to
some extent, redress the handicap
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imposed by the potential enemy’s
numerical superiority in tanks and
self-propelled guns. The launching
of guided missiles from helicopters
also has possibilities. But the ground
mounted anti-tank weapon is a dif-
ferent matter. Without overwhelm-
ing air and artillery support these
weapons can inflict unacceptable
losses on attacking armour. If this
fact is recognized, there seems no
alternative but to strengthen the
tank troop with vehicles and equip-
ment designed for the specific func-
tion of destroying anti-tank weap-
ons.

Accidents are Seldom Accidental

FROM AN ARTICLE BY WING COMMANDER T. T. SCOVILL IN THE MAY 1961
ISSUE OF The Roundel (RCAF)

The following points are intended
to make you stop and evaluate your
own driving habits. How many of
them apply to you personally?

1. Male drivers between 16 and 24
years of age have a much higher
accident rate than any other group,
and pay a much higher insurance
premium on their cars. Girls in the
same age group are classed as nor-
mal as far as insurance risks go.

2. About three out of 10 drivers
involved in fatal accidents were
speeding. Is a few minutes saved
worth it ?

3. In 26 out of 100 fatal accidents
a driver or adult pedestrian had been
drinking. “The face that lingered
so long in the mirror behind the bar
does not fit so well behind the
wheel.”

4. Traffic laws set maximum
speeds, but also state that you must
not travel at any time at a speed
which will endanger life or property.
At 30 m.p.h. you need 81 feet to

stop on dry concrete —42 feet to
make up your mind and 39 feet for
actual braking. On a dry, icy sur-
face at the same speed you need 180
feet, and if the ice is wet you need
300 feet. Every additional 10 m.p.h.
over 30 increases your stopping
distance by over 50 per cent. Do
you always drive keeping the stop-
ping factor in mind?

5. You need good visibility to
drive a car safely. You cannot drive
a car on instruments like you can an
aeroplane, even if you are a green
ticket pilot.

6. Every four hours a person is
killed on Canadian roads—every 12
minutes someone is injured. Do ysu
operate on the premise that “it can’t
happen to me”?

Patrolling

The battalion that is successful
in patrolling will succeed in every
other operation of war.—The In-
fantry Journal (India).



November Appointment

Maj.-Gen. Bernatchez to be VGGS

A STATEMENT BY THE HONOURABLE DOUGLAS S. HARKNESS,
MINISTER OF NATIONAL DEFENCE

Major-General J. Paul-Emile Ber-
natchez, of Montmagny, Que., will
be appointed Vice Chief of the Gen-
eral Staff at Army Headquarters in
Ottawa next November.

Maj.-Gen. Bernatchez succeeds
Maj.-Gen. J. V. Allard who will take
command of the 4th Division, British
Army of the Rhine in Germany, as
announced last March.

An outstanding soldier with a dis-
tinguished record throughout the
Second World War, Maj.-Gen. Ber-
natchez for the past three years has
served as Chairman of the NATO
Military Agency for Standardization
in Europe. He was a wartime com-
mander of the Royal 22e Régiment
and commanded a brigade in battle
in both Italy and Northwest Europe.

Prior to his present NATO ap-
pointment, Maj.-Gen. Bernatchez was
General Officer Commanding Que-

bec Command in Montreal.
® * *

B1O0GRAPHY

Maj.-Gen. J. P. E. Bernatchez was
born in Montmagny, Que., 1 March
1911. He graduated from the Royal
Military College in 1934 and was
commissioned in the Royal 22e Régi-
ment.

Following a period of regimental
duty in Canada he went to the Unit-
ed Kingdom in April 1935, on ex-
change duty with the 1st Battalion,
Royal Welsh Fusiliers. While in the
United Kingdom he attended ad-
vanced courses in weapons and their
employment. Just prior to the out-
break of the Second World War he

40

Maj.-Gen. Bernatchez

was . Air Liaison Officer at the
RCAF base at Trenton, Ont.

He returned to his regiment as a
captain in September 1939, and went
overseas a few months later. By
October 1941, he had become Com-
manding Officer of the Royal 22e
Régiment. He attended a senior of-
ficers’ course in the United King-
dom and later as a lieutenant-colonel
led his regiment through the fight-
ing in Sicily and Italy.
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In the spring of 1944, after the
fierce fighting at Ortona, he was
promoted to the rank of brigadier
to command the 3rd Canadian In-
fantry Brigade. For his leadership
of the “Van Doos”, he was awarded
the Distinguished Service Order. For
services as Commander of the 3rd
Brigade in Italy and Northwest
Europe he was made a Commander
of the Most Excellent Order of the
British Empire. He also was award-
ed the French Legion d’Honneur, the
Croix de Guerre avec Palme, and
the United States Legion of Merit.

Following the war in FEurope,
Maj.-Gen. Bernatchez returned to
Canada to prepare for the Pacific
campaign and for 10 months was at
Army Headquarters in Ottawa. In
July 1946 he was appointed Com-
mander, Eastern Quebec Area, at
Quebec City, and two years later be-

came General Officer Commanding
Prairie Command at Winnipeg.

He vacated this appointment in
September 1949 to attend the Na-
tional Defence College at Kingston,
Ont., and then went to Army Head-
quarters in Ottawa. Here, he held
successively the posts of Deputy
Chief of the General Staff and
Director General of Military Train-
ing.

In August 1951, for a brief period,
he commanded the Canadian Military
Mission (Tokyo) in the Far East,
and then returned to Canada where
he was promoted to the rank of
major-general and appointed General
Officer Commanding Quebec Com-
mand with headquarters at Mont-
real. He retained this appointment
until 13 December 1957.

He assumed his present appoint-
ment in December 1957.

Canadians Second in UNEF Shoot

CAMP RAFAH, Egypt: Cana-
dian sharpshooters placed second in
the seven-nation rifle competition
held during March by the United
Nations Emergency Force in the
Gaza Strip.

The Canadian team, led by Cap-
tain A. S. Etter of The Pas, Man.,
captured the Bronze Medal position,
closely behind the winning Swedish
Army team. In the pistol and ma-
chine carbine competitions, both Ca-
nadian entries were third and fifth,
respectively.

The Canadian rifle team included
two international shooters, S/Sgt.
M. W. Norman, of Regina, Sask.,
and Sgt. J. R. Hedger, of Hamilton,
Ont., both of whom have competed
in the Bisley, England, competitions.
The match was fired with the No. 4
303 rifles, the standard weapon in
the UNEF.

The Canadians competed against
contingents from Sweden, India,
Yugoslavia, Brazil, Denmark and
Norway.

Novel Situations Require New Rules

The success of a commander does
not arise from following rules or
models. It consists in an absolutely
new comprehension of the dominant
facts of the situation at the time,
and all the forces at work. Every
great operation of war is unique.

What is wanted is a profound ap-
preciation of the actual event.
There is no surer road to disaster
than to imitate the plans of bygone
heroes and fit them to novel sit-
uations.—Winston Churchill, “Life
of Marlborough’.



Bisley Competition—1961

Canadian Takes The

Established in 1860
and one of the highest
awards in the world
for individual marks-
manship, the Queen’s
Prize, emblematic of
the best shot in the
Commonwealth, was
won this year at the
Bisley, England, com-
petition by WO 2
Norman L. Beckett,
52, of Ancaster, Ont.
This was the ninth
time a Canadian has
won the top prize.

Over 2000 of the
best shots in the Com-
monwealth were pared
down to the final 100
in this competition.

Sgt - Maj. Beckett,
shooting with the Do-
minion of Canada Rifle
Assoclation team, also
won the competition’s silver medal
by leading the 100 marksmen into
the final stage with a record of 48
out of a possible 50.

This was the third time in six
trips to Bisley that Sgt-Maj. Beckett,
a member of the Royal Hamilton
Light Infantry (Militia), had reached
the finals, but the first time he had
placed better than 30th. It also was
the first time that the DCRA team
had produced a Queen’s Prize winner
two years in succession. Sgt. Gunnar
Westling, New Westminster, B.C.,
won the award in 1960.

Sgt-Maj. Beckett, winning a gold
medal and £250, scored 284 points
out of a possible 310. His nearest
competitor, Flt-Lt. R. Chambers of
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Queen’s Prize

Sgt-Maj. Beckett

the Royal Air Force, was six points
behind.

The winner said ‘“my heart sank
into my boots” halfwa; through the
last stage of the competition on the
1000-yard range. His shots had been
going to the bullseye. Then he got
a couple of “ma;pies”.

“Y thought I had lost it then,”
Beckett said afterwards. But he
finished with three perfect shots.

A member of the DCRA Council,
Sgt-Maj. Beckett accompanied the
team to Bisley in 1938, 1950, 1951,
1956 and 1959. He qualified but was
unable to accompany the team in
1940, 1948, 1952 and 1957.

He won the Imperial Tobacco Cup
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During the first phases of the
Congo crisis which began in July,
1960, the news from Leopoldville
was rarely without some mention of
the outstanding role played by units
of the Ghana Army in establishing
a measure of security for lives and
property there. Observers from
many nations reported these activi-
ties with approval; few of them
stopped to ask how it was that this
relatively small country on the west
coast of Africa was able to provide
a force, which, within the UN Com-
mand, was notable for its morale
and efficiency. This fact, and, of
course, the continued employment of
a number of British personnel on
loan, secondment or contract in the
Ghana forces are sufficient in them-
selves to justify the publication in

Queen’s Prize
(Continued from preceding page)
and Southern Railways matches at
Bisley and was a member of the
winning Kolapore Cup team in 1938
and 1951. In 1939, 1947 and 1954
he won the Governor General’s Match

at Ottawa.

this Review of an examination of
these forces in the context of Ghana
today.

In the last ten years in Britain a
great - deal has been written and
broadcast about what may be called
for this purpose Gold Coast/Ghana.
In that period this compact territory
of about six million people and
90,000 square miles in area has pro-
gressed from being a colony with
the bare elements of representative
government to the position of a fully
independent republic within the
Commonwealth, in every respect
equal in status with its fellow mem-
bers of that association, including,
of course, Britain herself. The con-
tinuing importance of the national-
ist movement which brought about
this constitutional change is even
more apparent to the visitor to
Ghana than it is to the observer
from afar, and it is the nature of
this movement which makes the
armed forces in Ghana, as well as all
other institutions of any importance,
incapable of study in isolation.

The nationalist movement in the
then Colony of the Gold Coast
sprang to life in 1947-8 after the
return to the country from America
and Britain of Dr. Kwame Nkrumabh.
He returned as secretary of the old
United Gold Coast Convention
(UGCC) and shortly afterwards
created his own political party—the
Convention People’s Party (CPP).
This Party was originally organized

43



44 CANADIAN ARMY JOURNAL

on what may perhaps be termed
American lines, and, in a different
highly developed form, now domin-
ates the life of Ghana not only in the
political sphere. In its early stages
it relied heavily for support on dis-
contented ex-servicemen discharged
after serving Britain and the Com-
monwealth well in the 81st and 82nd
West African divisions in Burma.
There were fairly widespread riots
in 1948 and the few casualties have
acquired an aura of martyrdom,
which is commemorated in the name
“28th of February Road” and the
Independence Arch in modern Accra.
It is certainly historically true that
these shortlived disorders set off a
train of events which led to the
election and recognition in February
1951 of the first CPP government
with Dr. Nkrumah as Leader of
Government Business and subse-
quently as Prime Minister.

From that date the Gold Coast

%
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made steady progress towards the
achievement of independence as
Ghana on 6 March 1957. The name
Ghana, derived from an ancient
West African Kingdom, was itself
significant of a desire to accumu-
late tradition and to generate a dis-
tinctive personality for the new
state. But, it must be emphasized,
the intervening years were not
without their hazards and this was
in large measure due to the fact that
Ghana, though in no real sense
multi-racial, is not strictly homo-
geneous. Broadly speaking there
were, and to a lesser extent remain,
three main groups. So far the de-
velopment of Ghana has been

dominated by the people of the
coastal region who have had several
centuries of contact with the out-
side world. Further inland in the
forest belt there are the Ashanti—a
people who were militarily organized
and the terror of the first group until

Outside Ghana Brigade Headquarters, Leopoldville.



1961

the final elimination of their power
by Britain in the series of Ashanti
wars which ended in 1900 with the
thirty-five-year exile of the Asante-
hene. In the north live less numerous
people still firmly organized today
on a tribal basis, with a tradition
of independence perhaps deriving
from a more austere way of life, the
prevalence of the Islamic faith and
a history of contact with the Arab
world via the Western Sudan. Some
opposition to a political authority
based on the population of the
coastal towns was, therefore, more
or less inevitable. The situation was
aggravated by other factors: of
these the most noteworthy were dis-
content amongst the cocoa farmers,
a pronounced clash between the new
political forces and the power of the
chiefs, and after independence, local
Ewe nationalism in that part of
former German Togoland, which had
been added to Ghana as a result of
a United Nations plebiscite. It is a
measure of the success of the pres-
ent regime that, by a variety of
measures, the forces tending to the
disintegration of the new state have
been largely subdued. During 1960
this position was consolidated by the
creation of several new regions
which have given an impression of
local administrative autonomy and
may act as a focus of local loyalties.
This is particularly important in the
case of the separation of Brong-
Ahafo from the Ashanti region.

These regional adjustments, how-
ever, must not be allowed to obscure
the fact that there has been a pro-
gressive centralization of real power
in Ghana. In terms of legal author-
ity, the new constitution, under
which he is, amongst other things,
President—that is Head of State
both formal and executive — and
Commander-in-Chief, has immensely
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strengthened Dr. Nkrumah’s posi-
tion. He now has power, if he
wishes to use it, over appointments
to and dismissals from the Civil
Service and the Armed Forces. He
has been given the honorific title
“Osageyfo” — an Akan word which
is probably best interpreted as
meaning “leader” or “victor” in the
struggle for independence.

The elevation of Dr. Nkrumah as
Head of State has been accompanied
by a progressive extension of the
activities of the Convention People’s
Party. The Party newspapers, The
Ghanaian Times and The Evening
News, proclaim the supremacy of
the Party and its identification with
the State. Such organizations as the
Trades Unions are now closely asso-
ciated with it. There are strong
womens’ and farmers’ sections and
many other party activities. Recent-
ly a youth organization known as
the Young Pioneers has been estab-
lished, aimed at the creation of
patriotic consciousness and what is
termed the “psychological mobiliza-
tion” of the nation through cultural
activities, handicrafts and skills.
There is also the Builders’ Brigade
which is now about 12,000 strong.
This was originally developed to
provide some of those who had re-
cently left school and were unem-
ployed with an outlet for their
energies, but has been now largely
reoriented, on Israeli advice, in the
direction of agricultural develop-
ment aimed at increasing food pro-
duction and the reciamation of pre-
viously unproductive land.

Such movements have facets
which it is easy for the outsider to
criticize, but there is little doubt
that they are to a large extent in-
spired by what the President sees as
a need for discipline in a new nation
and for the recognition of the
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Major-General H. T. Alexander, accompanied by Brigadier J. E. Michel and
Colonel J. A. Ankrah arriving in Leopoldville.

Government’s authority in all parts
of the State. There is little need to
go beyond his public speeches to
understand the ultimate objective.
This is the establishment of a
modern state on a gocialist pattern
with a specifically African person-
ality and thus capable of playing a
major role in the final termination
of colonial rule in the continent and
in the creation of some sort of asso-
ciation of African states. It is no
wonder in the circumstances that
there should be competition from
various sources for influence and
trade in Ghana. At the same time
an understanding of the declared
political objectives goes a long way
towards making intelligible the
emphasis which is being placed on
efficient armed forces for the sake
both of prestige and of developing
national consciousness and pride. In

October 1960, on the occasion of the
presentation of “wings” to the first
ten Ghanaian Air Force pilots, Dr.
Nkrumah appealed to the young men
of the nation to come forward for
service in the Armed Forces as a
means of creating a sense of disci-
pline and responsibility in the new
generation.

In a small state such as Ghana
the main purposes of establishing
armed forces, apart from the pres-
tige factor, are to maintain internal
security in situations with which the
police are unable to cope and to
secure the frontiers when relations
with neighbours are strained. As a
result of the Congo crisis, however,
the Ghana Army has, under United
Nations Command, acquired import-
ant overseas experience. This, how-
ever, was not responsible for any-
thing other than the timing of the
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present expansion of the army. The
creation of a second brigade had al-
ready been planned and was merely
accelerated in response to the need
to provide early reliefs for the three
battalions dispatched to the Congo
in July and August 1960. By the end
of October the 2nd Infantry Batta-
lion had already been relieved by an
expanded Field Squadron in an
infantry role and the 4th Battalion
was In process of formation at
Takoradi. The Ghana Army at pre-
sent consists of four infantry bat-
talions with two brigade head-
quarters, one in the Congo and the
other in Ghana, the Field Squadron
and a Reconnaissance Squadron.
There are also all the necessary ser-
vice units, though, because Ghanaian
soldiers are mnot normally supplied
with rations in kind, the Supply and
Transport organization is on a re-
duced scale compared with that in
the British Army. In short, the im-
mediate aim in Ghana is to create
two fully organized brigade groups.
In addition to the operational units
there are certain static establish-
ments of which the most important
are the Ghana Armed Forces Train-
ing Centre (GAFTC) at Kumasi and
the Military Academy and Training
School at Teshie near Accra. The
Army headquarters, as well as the
Naval and Air Force HQs, is inte-
grated with the Minister of Defence.
Maj-Gen. H. T. Alexander, CBE,
DSO, is Chief of Defence staff and
there is a Minister of Defence and a
Parliamentary Secretary as well as
a normal complement of civil
servants.

At the end of 1960 the approxi-
mate strength of the Ghana Army
was 7000 all ranks. Recruitment is
carried out through a recruiting of-
fice at the GAFTC at Kumasi in
Ashanti region, except for limited
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numbers of specialists who are now
recruited directly by the units con-
cerned. There is no shortage of re-
cruits for general duties and as
many as 2000 applications are re-
ceived for the forty vacancies which
are normally available at one time;
of these perhaps 500 are put
through a series of eliminating tests
which are mainly medical and edu-
cational. An advertisement in the
daily papers in September 1960 in-
viting the re-enlistment of ex-sol-
diers under 34 years of age resulted
in 200 applicants appearing at the
office of Officer i/c Records in Ac-
cra by nine o’clock the same morn-
ing.

The state of education in the dif-
ferent regions of Ghana has an im-
portant bearing on the composition
of the Army. Schools have only re-
cently begun to operate on a reason-
able scale in the Northern and Up-
per regions. This means that the
level of literacy in these areas is
much lower than in the south. On
the other hand, life in the north is
more austere and opportunities for
a livelihood correspondingly less. In
the past, therefor:, the bulk of in-
fantry soldiers has been drawn from
the Moslem north and practically all
the tradesmen from Ashanti and the
south. In the infantry battalions
the percentage of Northerners today
is between 60 and 70 per cent of the
total and amongst warrant officers
and NCOs the proportion is even
higher. On the other hand, in the
recent past recruiting procedure has
resulted in a much higher number of
Ashantis and coastal people joining
the army but this is likely to be
only a temporary phase. The inter-
nal security problem in Ghana is
now diminished to such an extent
that an ethnic balance within the
Army is not immediately of any
great importance. There is no quota
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by regions, but the situation is kept

under review.

Basic training at the GAFTC
lasts for 32 weeks in the case of
general duties infantry soldiers and
24 for tradesmen with further re-
ductions in some cases. The former
period includes substantial blocks of
educational instruction particularly
in order to develop a reasonable
knowledge of English. There are
three stages in army education of
which the lowest consists mainly of
the ability to speak and understand
simple English sentences. A com-
plication here lies not only in the
number of vernacular languages and
dialects, but also in the fact that a
proportion of recruits come from
French-speaking territories. This,
however, is likely to be a diminish-
ing problem. At the GAFTC there
is also a Junior Leaders Company
which takes boys at 15 years and
gives them three years’ education
and training, including some on
“outward bound” lines. From this
company it is hoped will come
Junior NCOs, tradesmen and the oc-
casional candidate for a commis-
sion.

Whereas only a relatively small
number of British warrant officers
and NCOS are still employed in the
Ghana Army mostly in technical or
specialist roles, many British offi-
cers are still employed throughout
the Army. The programme for the
commissioning of Ghanaian officers
as it stood in the autumn of 1960
would bring about virtually com-
plete Ghanaianization by 1965. This
has been made possible by the es-
tablishment of the Ghana Military
Academy at Teshie in April 1960 on
the basis of an 18 months’ course of
education and training. An expan-
sion of the Academy could bring
about an acceleration in this pro-
gramme, subject always to the
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availability of suitable candidates.
The position with regard to Ghana-
ianization by rank, at the time of
writing, is radically different from
that which prevailed less than 12
months ago. One brigade command-
er and three out of four battalion
commanders are Ghanaians: there
are 40 majors and captains, and the
total Ghanaian officer strength is
about 120. Four of these have had
staff training, but these necessarily
tend to be employed in the higher
command appointments. Of the most
senior officers the majority origin-
ally received direct commissions from
the Army Education Service, but
there is a growing number who have
been trained at RMA Sandhurst or
at an officer cadet school in the
United Kingdom.

As the morale and efficiency of
an army undoubtedly depends on the
quality and composition of its offi-
cer corps, the problem of the supply
of Ghanaian officers is worth exam-
ining briefly. The intention is that
the bulk of army officers should re-
ceive their training at the Military
Academy at Teshie but that, out of
each half yearly intake, four each
should go to Sandhurst and the In-
dian Military Academy at Dehra
Dun. (At the moment six are un-
der training in Pakistan but there
are no plans to continue this ar-
rangement). The first term at
Teshie devoted largely to Dbasic
training and education will also in-
clude candidates for the navy and
air force. Training at the Acad-
emy is on very similar lines to that
at Sandhurst with a balance be-
tween academic and military in-
struction. The former is under the
direction of a Director of Studies on
secondment from the Staff at Sand-
hurst. Originally he was assisted
only by British education officers
but recently two Ghanaian gradu-
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ates from the University College at
Legon have been commissioned di-
rectly into the Ghana Army Educa-
tion Service and are teaching at the
Academy. On the strictly military
side too there is a combined Ghana-
ian and British staff. All those con-
cerned with the Academy have the
stimulating task of attempting to
create a new tradition of service and
after six months’ operation appear-
ed to have made remarkable head-
way.

The absence of a military tradi-
tion meant that in the early stages
there was some reluctance on the
part of young men to come forward
for commissions in the Ghana Army.
They were attracted by the Civil
Service and to a lesser extent to
commerce and industry where they
felt that both the prestige and the

Ghana Information Services Photogranh

THE ARMED FORCES IN GHANA TODAY 49

rewards were greater. There was
an initial ignorance and in some
areas positive distrust of the Army
to be overcome. The promotion of
Ghanaians to senior rank, the fre-
quent appearances of the Army on
ceremonial occasions connected with
presidential tours and so on, and the
publicity stemming from the Congo
operation have combined to elevate
the soldier in the eyes of the peo-
ple. He is now respected: his career
prospects are reckoned to be good.
For various reasons, the prospect of
a commission has gained ground at
the expense of an appointment in
the Civil Service. Rates of pay and
amenities, particularly housing, are
beginning to compare well with
those in other comparable walks of
life. On the other hand, there are
still inherent in the structure of

Mr Awusu Afriyea, Regional Commissioner, Ashanti, presenting awards at
a recruit passing-out parade at Accra.
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West African society family pres-
sures, both social and financial,
which can militate against starting
such a career or make the young
officer’s life difficult. On the whole,
however, there seems good reason
for optimism about recruitment.
Seven of the leading secondary
schools have cadet corps and more
are to be established. There is little
class consciousness in the European
sense and applications come in freely
from those with and without the
educational qualifications. A pass
in the West African school certifi-
cate with credits in English and
three other subjects is expected as
a preliminary: candidates then have
to pass a written examination and
appear before a selection board on
the lines of a modified Regular
Commissioners Board.

With officers as with other ranks,
the regional differences play some
part. Until recently there was only
one secondary school, the Govern-
ment Secondary School at Tamale,
in the north. This limited the flow
of potential officers from this area
but the figure is now rising, as it is
from amongst the Ewe people, from
the Southern Volta Region in East-
ern Ghana, who often show interest
and aptitude in technical matters.
It is still true that such is the desire
of Ghanaians for higher education
that potential sixth formers are re-
luctant to accept a career until they
have assessed fully their academic
chances, but educational opportuni-
ties in the Army will tend to miti-
gate this resistance. The position
in the Ghana Army is such that,
given suitable political circum-
stances, officers and men have a
great contribution to make to the
stability and international standing
of the nation.

Most of the generalizations which
are true in the Army in Ghana are
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also true of the Navy and Air
Force: all three of the armed forces
are important factors in creating a
sense of nationhood. It may well be
argued that small countries can ill-
afford full-scale defence forces but
the counter arguments prevail in
Ghana. An efficient modern navy
and air force, as well as an army,
are the aim.

The Navy at present consists of
two inshore minesweepers and the
total Ghanaian strength 1is only
about 50. Four potential officers
are under training at RNC Dart-
mouth and a number of artificers
are on a course at HMS Fisgard.
The expansion of a Navy is neces-
sarily slower than that of an Army
due to the extent of the technical
training required for the handling
and maintenance of modern vessels
and equipment. The ultimate aim
is to produce a force of 50 officers
and 500 men based on an installa-
tion to be constructed at Sekoni
near Takoradi, with an appropriate
number of ships. The desire to join
the navy is such that the authorities
are able to insist on every rating
having a West African School Cer-
tificate except when he is to be en-
rolled, for example, as a cook for
which such an education is obviously
unnecessary. Basic training for all
ratings is carried out along with
that for the Army and Air Force at
GAFTC, Kumasi.

The Ghana Air Force has only
been in existence a short time, and
recently the Government ordered 14
Beaver aircraft from Canada for an
inter-communication and frontier
patrol role. A Flying Training
School was established at Accra
Airport and is shortly to move to
Takoradi. Originally, the Air Force
was under the direction of an Indian
officer and the flying and ground
training in the charge of a team of
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Israeli instructors. In October 1960,
however, the decision was taken by
the Ghana Government to transfer
direction and training to the Royal
Air Force. There a number of dif-
ficulties in building up an air force
from scratech in a country where ac-
quaintance with mechanical appli-
ances is not widespread and where
physical coordination to the extent
required in piloting an aircraft has
to be specially developed. These
have been overcome to the extent
that ten young officers and cadets
left last autumn to undertake an
advance flying course in Britain
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having successfully covered the
basic pilot’s course. Another batch
of cadets, having completed six

months at the Ghana Military Acad-
emy, 1is now undergoing flying
training. It is worth noting that
there is often marked family resist-
ance to candidates seeking to join
the Air Force, but there is every in-
dication that the spread of educa-
tion will produce a freer flow of
candidates for commissions in this
and other branches of the armed
forces.

The armed forces in Ghana then
have to be seen as not only serving

Ghana Information Services Photograph

RSM Edward Tetteh, Ghana Brigade Headquarters, receives his share of
the rations.
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the usual specific purposes, but as
part of the process of nation build-
ing. Just as service in British co-
lonial forces during the 1939-45 war
was, by reason of the wider experi-
ence and contacts which it provided,
a factor in creating nationalist
movements in West Africa in the
first instance, so service in the
armed forces of recently independ-
ent states can greatly help in fos-
tering national unity and solidarity.
The feeling of being Ghanaian, as
opposed to a Ga, an Ashanti, a Fra-
Fra or an Ewe, can be developed in
national armed forces more readily
than elsewhere. In this way, too, it
may be that fresh standards of be-
haviour and morality, which will
eventually permeate the whole na-
tion, can be generated. For in the
mingling of European and African
cultures on the West Coast of Afri-
ca, as elsewhere, the old codes and
disciplines have been largely under-
mined. As an example of this, a
sense of service and vocation
amongst young Ghanaians begin-
ning their careers is rare. The var-
ious wage and salary earning em-
ployments are weighed up strictly
on their immediate material and
prestige advantages. This is partly

*

Summer

due to European example and cer-
tainly not in the best of interests of
the nation. The morale of the arm-
ed forces in such circumstances and
what we may term the ‘“moral fi-
bre” of the nation are likely to be
closely linked.

It is too early as yet to speculate
here on the effect of the Congo ex-
perience on the Ghana Army, and
indeed on the armies of other re-
cently independent states, but we
know of the reputation they have
earned in spite of the political com-
plications. It is sufficient to con-
clude by referring to the stimulat-
ing challenge which this offers to
the British officers who will con-
tinue to serve with the Ghana forces
for some time. In the first place of
course, constant recollection that
they are serving a state other than
their own is required and then a
sympathetic understanding of the
problems involved. Ghana has in-
vited British assistance in establish-
ing professional armed forces of
high quality and, therefore, only the
highest standards and example will
do. For this reason alone it is an
experience which many of the best
British officers, from Sandhurst in
particular, would relish and enjoy.

*

CANADIAN OFFICERS TO TRAIN GHANATANS

FROM A STATEMENT BY THE HONOURABLE DoOUGLAS S. HARKNESS,
MINISTER OF NATIONAL DEFENCE

In response to a request from
President Nkrumha [of Ghana] to
the Prime Minister, the Rt. Hon. John
G. Diefenbaker, the Canadian Gov-
ernment will provide up to 30 Cana-
dian officers to assist in the training
of the Officer Corps and technicians
of the Ghanaian Armed Forces.

The Canadian “training team” will
consist of officers from the Canadian

Regular and Militia Forces and
those selected will be attached to
the Ghanaian Military Academy, the
Armed Forces Training Centre, the
Medical Services and the Air Force
for the purpose of training assist-
ance.

While the Canadian Government
will be responsible for the Canadians’
pay and allowances, the Government
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of Ghana will be responsible for the
costs of moving the officers and
their families to and from Ghana
and for such additional allowances,
quarters and services as may be de-
termined following consultations be-
tween the two Governments.

As part of this arrangement of
military training assistance, the
Government of Ghana has agreed
that the Canadian personnel will not
undertake any activity contrary to
the Oath of Allegiance to her
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Majesty and will not be involved
directly in aid to the Civil Power
or in any military operations outside
Ghana.

A senior officer from the Depart-
ment of National Defence familiar
with the necessary regulations will
be assigned to the Canadian High
Commissioner’s Office in Accra to
assist in working out the terms of
service and employment for the
Canadian personnel involved.

Commonwealth Defence

Standardization of equipment and
weapons is one of the important
ways in which cooperation can
enhance the fighting power of the
Commonwealth and of the free
world. As far back as 1952 agree-
ment was reached by the United
Kingdom, Canada and the United
States to combine their resources
to produce and equip squadrons of
Sabre jet fighters. The Canadian
Army has Dbeen supplied with
Centurion tanks from the United
Kingdom, and, in the general field
of standardization, there has for
some time been a very close associa-
tion between Canada, the TUnited
States and the United Kingdom. It
has been announced that the
Canadian Beaver aircraft has been
chosen as Army liaison aircraft in
the United Kingdom.

Most Commonwealth countries
have now adopted the F.N. rifle,
which is manufactured in Australia
as well as in the United Kingdom.
Australia is also producing Awvon
gas turbine aero engines for use
in Australian-built Canberra jet
bombers; it has bought from the
United Kingdom Centurion tanks,
as well as armoured vehicles such

as Ferrets and Saracens, and it has
recently decided to equip its anti-
aircraft defences with the British
Bloodhound guided missile. Con-
versely, the British Army is being
equipped with the Australian
Malkara anti-tank guided weapon.
Most of New Zealand’s require-
ments of military equipment come
from the United Kingdom, and it
buys the F.N. rifle from Australia.
South Africa has also acquired
arms and equipment from the
United Kingdom. The United King-
dom has supplied India with much
of its Service equipment, including
Centurion tanks, Canberra bombers’
and Hunter fighter aircraft. On the
engineering side, standard British
equipment is in use. India is now
manufacturing an increasing pro-
portion of the equipment it needs,
and the United Kingdom has been
helping it to develop its own pro-
duction on standardized lines.
Ceylon, Ghana, the Federation of
Malaya and the Federation of
Rhodesia and Nyasaland have all
continued to use British equipment
for their armed forces.—From
“Commonwealth Defence Coopera-
tion”, United Kingdom Information
Service (Canada).



DRB PIONEERS MISSILE STUDY

A REPORT ISSUED BY THE DEFENCE RESEARCH BOARD,
DEPARTMENT OF NATIONAL DEFENCE, OTTAWA

Continuing cooperative interest
by the United States in high
velocity missile re-entry studies,

pioneered at the Defence Research
Board’s Valcartier (Que.) establish-
ment, Department of National
Defence, is marked by the award of
$609,000 to Bendix Systems Divi-
sion, Ann Arbor, Mich., for further
Canadian-U.S. investigations.

Announcement of the award by
the U.S. Army Detroit Ordnance
District was made in Washington.
Directed by the Advanced Research
Projects Agency (ARPA), the U.S.
phases of the joint investigations
are under the technical management
of the Army Rocket and Guided
Missile Agency (ARGMA).

The basic techniques and facilities
employed in the studies were
developed by a Canadian scientific
and technical team at the Canadian
Armament Research and Devel-
opment Establishment (CARDE)
which continues in its role as the
technical agency concerned. Under
the award, Bendix will extend its
experimental research in cooperation
with the Canadian scientists, at the
same time employing many of the
research facilities at Valcartier.

The research data obtained will
be forwarded to Bendix for evalua-
tion and processing and the result
will be reported to ARGMA’s re-

search centre at Huntsville, Ala.

Among the CARDE research
facilities employed are a series of
hypervelocity ranges capable of
simulating, and in some -cases
duplicating, ICBM re-entry condi-
tions of defence interest. Projectiles
ranging from an inch or less in
diameter to 100 pounds in weight
can be propelled at velocities of up
to 20,000 feet per second to simu-
lated altitudes approaching 500,000
feet. ;

U.S. interest in the Canadian
techniques began several years ago
when a group of scientific and tech-
nical visitors from the U.S. Army
witnessed the employment  of
CARDE-built hypervelocity launch-
ers. The visitors foresaw the pocsi-
bilities of acquiring urgently needed
scientific data relative to ICBM
detection from an extension of
CARDE’s hypervelocity research.

Shortly afterwards, the TU.S.
Army proposed a joint Canadian-
U.S. programme at the DRB estab-
lishment. The proposal was accepted
and CARDE became the locale for
the joint research.

If the U.S. succeeds in developing
an ICBM detection system, DRB
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