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BRITAIN’S NEW ROCKET

BLACK
KNIGHT

first tested at

THE EXPERIMENTAL STATION
THE NEEDLES, 1.OW.

which was constructed for

MESSRS. SAUNDERS-ROE LTD.

by

TROLLOPE & COLLS

London (Established [778)

through their subsidlary company

JNO. CROAD LIMITED

PORTSMOUTH

Architects: Messrs, John Strubbe & Partners, F.R.ILB.A.
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VIKING JOHNSON
FLEXIBLE COUPLINGS

for plain ended pipes, 6° of flexi-
bility on sizes up to 24 in. dia-
meter. Fitted by unskilled labour.
When laid, competitive in price
with lead and yarn joints.

VICTAULIC
FLEXIBLE JOINTS

for Service pipelines are ideal for
emergency purposes. The stan-
dard bolted joint can be fitted by
unskilled labour in under two
minutes per joint,

THE VICTAULIC
TOGGLE JOINT

without nuts and bolts, is easily
fastened mechanically, in a few
seconds.

The ¥War Office, India Stores Department

and High Commissioner for Pakistan have

standardized Victaulie loints for mobiliza-
tion work,

Copy of our Victaulic Catalogue will
be sent on request.

VICTAULIC

THE VICTAULIC COMPANY LIMITED

Manufacturers of Vietaulic Joints and Viking Johnson Couplings

Reglstered Trade Marks ‘VICTAULIC * and * VIKING ".
Brook House, Park Lane, W.I]
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HERBERT JOENESON
specialise in hats for every
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made to suil you personally,
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TRENTHAM
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CIVIL ENGINEERING
CONTRACTORS
BIRMINGHAM READING

LONDON GLOUCESTER
STOKE-ON-TRENT CARDIFF

WOOD LANE BROMFORD BIRMINGHAM Erdington 2451
PANGBOURNE READING BERKS Pangbourne 411
NEW ROAD RAINHAM ESSEX Rainham 2902
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Accuracy of steelwork has

helped to make Cleveland’s

reputation. A 2" shaft may

be required to be consistent

in diameter to one part in

0 era" ce one thousand; a 60ft. girder

to 1/32" length. Tt is in the

consistent maintenance of

required tolerances that

Cleveland excel, Bridges are

trial erected in our yards, so

that when they finally reach

their destination there may

be no doubt of their being
correct,

CLEVELAND

i

WE ARE BUILDERS OF

Our services are always available BRIDGES - POWER STATIONS * WORKSHOPS
in design, in detailing and in the TUKNELS = HANGARS + DRAINAGE SCHEMES
construction of all types of structures, CRANES - PYLONS - LANDING STAGES
DOCK GATES - DEEP FOUNDATIONS

THE CLEYELAND BRIDGE & ENGINEERING €O. LTD. DARLINGTON.
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The most comprehensive
earthmoving range

aver offered by one
manufacturer

TRACK-TYPE TRACTORS

D4 to D9 ’q’ A
30 D.HP, wooHp e
SCRAPERS four Wheet —=
BULLDOZERS Angle, Straight & Univarsal
RIPPERS Hydroulic

CABLE AND
HYDRAULIC CONTROLS

Available for oll track-typa troctors

WHEEL YRACTOR/SCRAPERS

Two whea!
DW2i-470 18 cu. pd. struck
Four whea!

O I5-428 13 cu. vd. struck
DWYI0-456 18 cu. pd. struck

TRAXCAVATORS
MNe. 933 10 No. 977
§ o, pd. 2 cu. yih

MOTOR GRADERS

No. [1Z to  No. 12

7S HP. FI5HP.
ENGINES

D3Il w D397

G5 H.P, 650 H.P,

Availoble for Industrial ond Marine
Applications

PIPELAYERS
Ne.4 to 583

Moxrmum Wfting copacity
im 130,000 ths. o)

L

Full fiteraturs of this
equipment Is avsifable from
suthorissd Catsrpiiar dealers now

Unrestricted availability
of the world’s finest
earthmoving equipment

Freeing Britain’s dollar

imports makes avaifable to
machinery users— from ong
manufacturer — ths most complete
and widely accepted lins of
earthmoving equipment

Caterpiliar D8 tractors, a complete
range of hulldozers and scrapers,
rippers and replacement parts—
manufactured in Britain by
Caterpillar Tractor Company
Limited—are now supplemented by
all the other world-famed Caterplliar
garthmeving products. These
machines will continue to makea
mizhty contribution to cartbhmoving
projects throughout the world,

The recognition of parts and

serviee avallability through the
Caterpillar Dealer organisation is
univarsal. This is all part of the
development that has budll the
name Caterpiilar to its prominence
in the earthmoving industry.

CATERPILLAR'

* Caterpillor and Lat ore Registered Trade Morks

CATERPILLAR TRACTOR CO. LTD.

Registered User of Trode Marks Caterpiliar ond Cal

GLASGOW « LEICESTER
NEWCASTLE « LONDON
TRACTORS

EARTHMOVING EQUIPMENL
ENGINES - PARTS
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Coz. From a ecomtemporary painling by Davtd Norler in the
posreaion of tha Cox's & Hinp's Braach of Llewlt Bank Limiicd,

Two hundred years’
service

IN 1758 Field darshal Lord Ligonicr appointed Mr,
Richard Cox as Secrctary {de facto agent for pay and
supplies) to the 1st Foot Guards, of which Regiment he
was Colonel. Today Lioyds Bank is proud to be carrying
on a 200 years’ tradition of service to the Armed Forees
of the Crown,
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COX’S & KING'S BRANCH, § PALL MALL, S.W.I

Official Agents to the Army and Royal Atr Foree
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The BRoyal Engineer Party at the
British Columbia Centenary

By Carramv G. R. GatuERCOLE, R.E.

INTRODUCTION

“These lerritories are bounded by frost and backed by fog, and woe betide
any unforfunate individual who might be so dwerled from the paths of prudence

fo settle in these parts. Chancellor of the Exchequer, 1842,

Tis article describes the visit of a party of Royal Engineers to the territories
referred to, now the Province of British Columbia in the Dominion of
Canada. This party consisting of an officer {myself), a warrant officer, and
four other ranks went to take part In the Centenary celebrations held in the
summer of 1958 to commemerate the part played by the Corps in the develop-
ment of British Columbia, Little attempt has been made to give the history of
the part played as this was covered in a previous article in the Journal of
June, 1958, by Major D. Veitch, R.C.E.

THE PREPARATION AND QUTWARD JOURNEY

Last February, having left my regiment to sail home from Christmas
Island in the Dunera, 1 flew to the United Kingdom in a Comet. The
Corps party was to be of all ranks, representative of all branches, and
they had to fit the small selection of 1858 uniforms which Mr. Thornton, the
then Curator of the Corps Museum, had in the meantime obtained. All units
within the United Kingdom were asked to recommend regular volunteers in
various ranks to fit these uniforms. The initial selection of the large number
of those wishing and recommended to go who came to Brompton Barracks in
early March provided all the thrills of a pantomime scene. The tailor’s shop
was full of a succession of hopeful “ugly sisters trying on the glass slippers”,
with a watehful curator to see that the precious red tunics were not coaxed
on too firmly, From this and by interview and record we soon had a party of
the right rank structure, and size, with reserves,

In Canada we had to be prepared to enact the part of Sappers of 1858, and
to do a guard-changing ceremony. In mid March the party assembled at
Kitchener Barracks to learn the old-fashioned drills, the detailed actions of
the original party, and to generally prepare themselves for the visit. From
the R.E. Library, and the War Office Library, we obtained two drill manuals
of 1848 and 1862 and from passages like this soon mastered the likely drill
movements which we would have to perform.

Slanding at Ease. “On the words Stand at Ease, the right foot 1s to be
drawn back about six inches and the greatest part of the weight of the body
brought upon it; the left knee a little bent; the palms being struck smartly
together, and that of the right hand then slipped over the back of the left; but
the shoulders to be kept back and square; the head to the front, and the whole
attitude without constraint.”

There was great difficulty in finding the type of rifle which the 1858 party
had been issued with. This was a Lancaster, a nicely balanced oval-bored
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muzzle-loader, which had only been issued for such small expeditions before
being superseded by rifles with the Schnieder breech-loading action, The
Armouries of the Tower could not help us on such a trip where we were actu-
ally going to use them. Six of these we were loaned eventually by the Royal
Artillery Museum in the Rotunda at Woolwich, and we completed them with
bayonets and scabbards from the Museum of the Small Arms Section at
Enfield. The Inspectorate of Armaments at Woolwich put the party through
a short course of how to make up the proper charges with black powder, and
tested them all to ensure that they were still quite safe to use. Despite their
age all the rifles cleaned up like new, and stood the test of actual use for they
all were to have over 100 rounds of blank fired through them without suffer-
ing any harm.

The R.A.G.C. proved most helpful by finding exactly the right kind of
gloves and equipment, and even produced brand new Royal Enginecer
bushies. Thus when we had our first full dress parade on the square at
Brompton many surprised Sappers saw a party dressed as closely as was
possible to the style of 100 years ago.

On 23rd April we flew from London Airport to Montreal by Trans
Canada Airlines, having sent our uniforms by sea and rail to Vancouver.
After a stay overnight at the R.C.A.F. base at Lachine we continued in a very
noisy transport plane via Winnipeg to Edmonton. As we left Edmonton next
morning there were 3 in, of SnowW on the ground and a light blizzard blowing,
but after we had been in the air for thirty minates we broke into a clear sky.
Below us the sight was breath-taking, as far as the eye could see were the
desolate snow-capped peaks of the Rocky Mountains. For this stage of the
Jjourney we were travelling in the Ci19, the R.C.AF. cquivelent of our
Beverley, at 12,000 f., and even then some of the mountains secemed to pass
quite close below.

The six-hour journcy passed quickly as we watched the scenery, soon
only isolated peaks had snow on them, and the country had become brown
descrt; lakes deep blue in the sunlight, and patches of green around isolated
small towns where the crops were artificially watered. Not that we could go
to sleep for the steward kept us awake, lest we slept too long for lack of
oxygen. Soon the mountains opened out to show a large green fertile plain
with sea on the far horizon, the Pacific Ocean.

We landed at Sea Island Airport, Vancouver, in mid-summer conditions so
different from the wintry prairies that we had left behind. The air was warm
and scented, fresh green leaves on the trees, and flowers in full bloom.

Some of the party locked a little green as they emerged from the aireraft,
as it had made an abrupt stop by reversing the pitch of its propellors, this for
them was nearly the climax of a rather bumpy trip. We were met by Captain
Derek Woodhead, Q.M.S.I. Jasper, and Q.M.8.1. Day, all Royal Engineers,
who were to help us so much during our stay at the Royal Canadian Scheol of
Military Engineering at Chilliwack, some sixty miles east of Vancouver.

CHILLIWACK

The Royal Canadian Engineers have reason to be proud of Camp Chilli-
wack with its landscaped grounds, large administrative buildings and its
modern barrack blocks, all set against a background of mountains. The
Royal Canadian Scheol of Military Engineering here was to be our base dur-
ing our stay in British Columbia.
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Tswo Canadian Sappers joined the “old guard” as we found we were to
be called. Both were of recent British extraction, and we soon had them
looking like us by dressing them in the unifortms made for them in England,
and getting spectal permission from the R.S.M. to let them grow their hair
to a reasonable length.

The *“new guard” of Royal Canadian Engineers of similar size and compo-
sition commanded by Captain B. Brevie, R.C.E., Joined us. They were
dressed in Tropical Worsted uniform with a peaked hat, and armed with F.N.
rifles. To complete the show we had the band of the 1st Field Engincer
Regiment. Together, with much reference to Drdll—All Arms 1951 and
Manual of Drill—1848 we worked out and rehearsed a symbolic Changing
of the Guard Ceremony lasting forty minutes which could be performed on
the many various locations which we were to perform in, baseball diamonds,
streets, athletic grounds and even ance on a drill square.

We were backed up by a foreeful publicity programme and what crowd
the band could not draw, the old guard could by discharging its firelocks in
a feu de joie!

Our first performance at the International Trade Fair on 1st May gave
us a glimpse of what was to follow. Centennial Year Celebrations in British
Columbia were really getting into their swing. We were but one of the many
attractions imported specially for the Centenary; skijumpers of international
fame jumping on a specially made tower, famous musicians, the entire Royal
Marine Band flown in specially for a tattoo to rival that at the Edinburgh
Festival were but a few of the things on which the Government of British
Columbia was spending its $7 million Centennial Fund. It expected to get
it all back many times in the many forms of trade that it would bring,.

Shortly after this to get our pictures in the paper we went along to see an
old lady of 102, a Mrs. Ross, the wife of a Sapper in the original party. She
was a little taken aback at first at seeing three highly colourful men, with
whiskers, but she quickly smiled and said “Gee, you Sappers always were 2
fine locking bunch of rogues!”

After being present at the laying up of the colours of 7th Field Engineer
Regiment R.C.E. {(Militia} at St. Mary’s Church, in Sapperton, recently
pictured in the Corps Christmas card, our next engagement was at the
Annual May Day Celebration of the City of New Westminster. This always
takes place on a day in carly May, and the signal that this day is really a holi-
day for all the school children is a big explosion in Stanley Park. This was
started by Licut.-Colonel Moody, and is still traditionally carried cut by the
local Royal Canadian Engineers. It is followed by a procession of many
floats, beauty gueens, High School Bands, and of course the May Queen
and entourage; to 2 huge arena in Queen’s Park where a varied display by
many hundreds of school children and adults lasting scveral hours takes
place.

To see 800 children gaily twirling their ribbons round eighty Maypoles
is indeed a colourful sight. May Day in New Westminster is famous through-
out North America, and many hundreds of people, with their own May
Quecns and floats came from neighbouring states of the U.S.A. to see and
take part,

PriNCE GEORGE AND THE FRAZER BRIGADE

At the end of May we did our first long trip up the Frazer Canyon, this
our farthest north, was to Prince George, some 400 miles north of Vancouver,
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Photo 1.—Old and new Guard at the May Day Ceremony in New Westmimter,

Phote 2. The Alexandra Suspension Bridge over the River Frazer, its abutments are in the

EAETSE P v s those smrveved for the onginal bridge by Sergeant McCaoll, RLE., in 1861,

In 18g4 the waters rose 1o within 10 fi. of the deck. The C.F.R. line, the C.N.R. line, and the
new highway can be scen above the river.

The Royal Engineer Party 1,2
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The Pacific Great Eastern Railway was only carried through to Prince
George as recently as 1056. It has most modern stainless steel railway coaches,
which secm obligatory throughout North America, all in communication
from station to station by VHF radic. The territory through which this single
line passes cmbraces farming, lumbering, mining, manufacturing and an
abundance of water power all of which will be required as British Columbia
continues to grow, Prince George has the reputation of being a boom-town,
and it seems to live up to it, for it has the go-ahead atmosphere which must
have marked the frontier town of a century ago. The recent extension of the
railway to it makes it the centre of the development for the Peace River
Country, and the Rocky Mountain Trench generally, of which the recent
survey shows to have vast mineral wealth.

This journey was to be the start of our association with the Frazer Brigade.
This was 2 crew of men who knew the river well re-enacting in detail the
journey of Simon Frazer down through the Frazer Canyon in 1808, Frazer,
Quesnell, five Canadians, and one Indian, 2ll dressed for the part following
Frazer’s diary exactly, doing everything on the same days he and his men did,
in three 20-ft. long birch bark canoes. Some stretches of the river are impas-
sable for a canoe, and for thesc the only concession given was a 40-ft. fast
motor launch to avoid the “portage™ along the rocky bank.

Over the next two months we were to do our show with them as part of
the evening events for the towns at which they stopped.

Also to meet them there were a small group of actors and singers who told
the essentials in costume of the story of the River Frazer. Each show was
different as the cast was supplemented by acts, and little celebrations, staged
by the people of the communities themselves, Centennial dress and beard
growing contests were the fashion throughout the province so it needed
little cffect for a town to provide the necessary local colour to these pageants
in the form of bearded miners or shapely “hurdy gurdy™ girls.

Once sheltered from the sea by the coastal range the country turns to
desert, cactus and tumbleweed; this is cattle country called the Cariboo. The
biggest ranch in the world is in British Columbia. Traveliing for us was not
without its dangers. As we drew out of 2 modern cow town, Williams Lake,
we were shot at. 8.5.M. Foster looking out of his train window was surprised
to see @ man pointing 2 1ifle at him, and was even more surprised when the
window shattered above his head. The train stopped, and a message was sent
on the radio back to the station. Up came the Mountics to investigate, and
somebody wisecracked that the band hadn’t even played. We subsequently
heard that the mounties got their man, and that he got ten months inside for
stealing a car and being too quick on the trigger.

Toe Roap To THE CARIBGO

The River Frazer draws its waters from an area of over 91,000 sq. miles.
Its muddy waters mingle with the blue of the River Thompson at Lytton and
together they have cut a terrible chasm through the mountains on their way
to the sea. In 1861 this canyon and the mountains lying to either side werc
carefully surveyed for a route and in the following year Captain Grant, of the
Corps, started construction. His party in general built the more difficult
parts, and the civilian contractors made the easicr sections. Despite their
working only with hand-tools, and explosive, 6 miles of road 18 ft. wide were
quarried out of the rock walls during the first year of construction.
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This road is now part of the Trans-Canada Highway and on it one can
now travel up to the general British Columbia specd limit of 55 m.p.h. The
party was to get to know this route very well by night and day, for nearly all
the towns at which we performed lay on it. Even today thie road is a frighten-
ing one, and many tourists have stopped, sweating slightly, and decided that
they will do their motor tour in some other part of British Columbia, after
experiencing a few of the bends, and seeing the edges of 1,000 ft. almost
sheer slopes so close to their front wheels. The entire old and new guards
and the band travelled in 2 station wagon and a bus, and it was probably as
well that we usually returned to Chilliwack in the darkness of the early hours.

We found a small portion of the original route intact, near the Alexandra
Suspension Bridge (see Photo 2). It remains as a rocky tree-aisled route
in most places covered by moss hugging the steep sides of the slope down
to the swirling river several hundred feet below. In most places it has been
replaced by the more modern road, or the Canadian Pacific Railway which
later used 1t as the only way along the river.



7 THE ROYAL ENGINEERS JOURNAL

Another portion clinging to the cliffs supported only by flimsy trestles
was near Hell’s Gate. Here the full torrent of the niver passes through a gap
100 ft. wide at the speed of 25 ft. per second. Although travelling at this
speed the river is 100 ft. deep at this point and rises yet higher with the
melting of the snows in late spring.

The Frazer River and its tributeries are a home to more spawning salmon
than any other waterway in the world. This, and the closeness of the highway
and the two railways, the C.P.R, and the C.N.R., which follow it, pre-
clude the building of dams to harness 2 half-million horsepower of energy
estimated in the flow of its waters through the canyon.

The rich rewards to be gained in the Cariboo gold fields attracted many
novel ideas on how to get the best from this winding, precipitous road. One
idea, probably caused by the barren desert-like country covered only by
Jackpine and sage brush above Lytton, was to import twenty-one camels from
Africa. These were able to carry 1,000 lb., compared to the mules® 200 Ib.
Freighting was made casier for a few journeys, but then the camels’ feet
proved too soft for the recky ground, and their strong scent threw other
animals into panic, causing scveral falis. So they were sent away to the coast
~ and Thompson River areas where the last died in 1905. One can but think
that many miners must have taken the pledge after seeing a fully-loaded
camel plodding through the snow towards them.

Many miners made fortunes, but expenses were high, The stage coach
fare from Yale to the gold fields was $130, the fare by Greyhound Bus is now
Just over $18. A Mr. Barnard, later a prosperous man, was probably the most
energetic postman in the world, for he carried a pack over the 380-mile jaunt,
cach way, on foot. No wonder that he charged $2 per letter, and sold news-
papers at $1 apiece.

The party did not have any time to go and look for gold but it is still there.
It is possible to make a steady $5 a day panning gold on the River Frazer, hut
unemployment benefits are generous in British Columbia. There are a few
officers at the Royal Canadian S.M.E, who still find it worth while to leave
the cares of family and job behind, take a few days’ leave, and in the solitude
of the bush wash out grains of gold from the sands of the river,

Panning for gold, is, in my opinion, even more absorbing than “pot
holing.” One buys a pan, rather like a frying pan without a handle, and takes
it to an accessible spot aleng the river’s edge where the water has been slowed
by a sand bank or a boulder. One scoops up a panful of gravel, and just rocks
it under the surface of the water to remove the lighter mud and organic
matter. Now one takes out the bigger pebbles, and repeats several times until
only a small quantity of black “pay dirt” is left. Now comes the interesting
part, by swilling a small quantity of water over this one can spread this out
for examination. If one has picked the right spot and has werked carefully
one is rewarded with a few “butter yellows™ in the pan. These can be lifted
out with the end of a dampened match stick, and shaken off into a small bottle.
If there are not any, well, one knows that the heavier gold would have settled
down a bit. Dig deeper! Try behind that boulder! It is common knowledge
that there is always richer ground close by! Soon the hands of the watch have
spun round, thoughts of food and worldly affairs are forgotten. One has
caught “gold fever” and for a considerable distance the bank is covered with
scratchings and ditches,
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VICcTORIA AND VANCOUVER ISLAND

Eight days in early July we spent giving eight performances on Van-
couver Island. For some of this time we stayed at the Royal Canadian Navy
base at Esquimalt, which still has many buildings built by the Cerps in use.

Victoria, the capital of British Columbia, is very English in character, and
because of this, and the beauty of the island, draws many thousands of
American tourists, to purchase British chinaware, woollens, and even antiques
on sale there. We did the guard-changing ceremony in our mest impressive
setting of the whole tour here on the green lawns in front of the Parltament
Building to a crowd of 3,000 despite the rival attraction of the Royal Marine
Band in the park.

The cld guard also faced the television cameras here for the second time,
being interviewed and doing some old drill movements. Our first appearance
on C.B.C. TV in Vancouver, the producer was most worried about “dis-
charging firearms in a public thoroughfare,” but let us do so before the
cameras. The resounding bang apparently convinced many people that their
sets had blown up!?

Qur stay with the R,C.A.F. at Comox farther up the island coincided with
the run of Cohoe salmon. The party had all been fairly successful at trout
fishing in the lakes near Chilliwack, but had no success at deep trolling after
the bigger fish.

The pattern of our days on the island followed that of the remainder of
the tour. Saturdays and Sundays were our busiest days when we usually had
some ceremony to perform at, During the weckdays our performances tock
place in the evenings, so we fell into “show business” timings, and our
schedule went like this:

1600 hrs. Leave base for the place at which we were to perform

1830 hrs. Arrive and have a meal

1900 hrs, Change into our uniforms

1930 hrs. Guard-changing ceremony

2200 hrs. Saluting the flag ceremony at the end of the Frazer Brigade

Show

2300 hrs, Usually the town had a dance which we attended in 1858

uniform

2400 hrs. Move off back to base

0200 hrs. Supper and so to bed

1100 hrs. Parade to clean kit or rehearse a new routine

1600 hrs. Move off.

This continued for three lots of eight consecutive days, and became quite
tiring !

_ Tne River FRAZER

When the River Frazer bursts from the canyon at Yale it slows to wend its
way through a verdant land of marshland and meadow; dairy country and
hop ficlds; log booms and lumber mills until 1t comes to one of the world’s
best natural ports: Vancouver.

During our stay at Chilliwack we visited vatious towns on the Frazer
Deltz, all making some contribution to the Centenary.

Vancouver, a typical North American city, all colour, advertising, hustle
and bustle, has the most wonderful natural setting. We did not try, but one
can swim in the bay, and ski on Grouse Mountaws in the same afterncon.



9 THE ROYAL ENGINEERS JOURNAL

Phote 3.—H.R.H. Princess Margaret inspecting the plaque, showing the Arms of the Corps
in 1858, ip the City Hall at New Westminster,

Here we had the climax of our tour, as part of a huge show called the “Sea
Spectacular” for 30,000 people sitting on the shores of Kitsilano Bay. This
show took place on a barge anchored off shore, all the cast having been taken
for a tour of the harbour in a lumber millionaire’s vacht, which was later
mooted to it and used for dressing-rooms,

Our hosts in Vancouver were 7th Field Engincer Regiment, R.C.E,
{Militia), commanded by Lieut.-Colonel Shore, who looked after us very well.
6th Field Squadron in North Vancouver has helped many a Sapper stranded
in Vancouver on his way to Christmas Island. They have been in the same
spot for nearly fifty years, and there is a most colourful poster in the R.C.E,
Museum in Chilliwack recruiting Sappers to their Armourles for the First
World War,

In late July the guard performed every evening for a wecek at Fort Langley,
a reconstruction by the provincial government of the Hudson Bay Company
of the fort in which the Crown Colony of British Columbia was inaugurated
on 19th November, 1858, Only one of the original buildings remamns but
others have been built exactly as they were with hand-hewn timber. This
remaining building now houses a museum, which has among its exhibits
various old R.E. teols, and an oid account book which shows that a gallon of
whisky cost $5 and was patd for in gold dust.

The first of this series of performances at Fort Longley was at its opening
as a Dominion Historic Site by H.R.I1. Princess Margaret, on 22nd July.
This was televised throughout Canada, and a radio commentary broadcast

on the B.B.C.
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Photo 4.—H.R.H. Princess Margaret talking to Sergeant Tucker, R.E., others in the
picture are Sapper Thowmas, L/Corporal King, Corporal Miller, W.G.II Foster, and
W.GLIT Day, QALSL at the Royal Canadian S.ALE., Chilliwack.

The next day the old guard, together with the R.E. attached to the Royal
Canadian S.M.E. at Chilltwack, were present at the unveiling of the plaque
presented by the Corps to the City of New Westminster by H.R, H. Princess
Margaret. The Princess spoke to us cach individually, and finished up by
saying with a twinkle in her eye *“1 expect you have all had a great time.”

Thne RETURN

On 1st August came the time for us to say farewell to Colonel Carson,
and 2ll at the Royal Canadian S.M.E. who had locked after us so well during
our stay. B.C. had had fifty-five consecutive days without rain when we left
and many thousands of dollars worth of timber was burning in forest fires.
Once our bus was stopped by one which was nearly under control; had
it not been, we would have had to have helped, for the R.C.M.P. have
immediate power to conscript men off the streets in a town to help in fighting
a forest fire.
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Our stay had been a busy one, but we had, helped by the R.C. SM.E.,
managed to get two three-day trips into the U.S.A. The first was to Mount
Baker, where two of us were able to have an afternoon’s ski-ing at 16,000 ft.
in mid-June, and then on to fish, staying at a log cabin on a nearby lake.

Our second was a small shopping trip to Seattle, prices in the U.S.A. being
somewhat lower than Canada, and we were shown the town by arrangement
with the 1.5, Armed Services Police.

The band which had travelled so far with us played us off at Vancouver Air-
port with “The Sapper’s Lament”, a march which they had composed during
the tour. For them it was a lament, for they had to face their disbanding with
the 1st Field Engincer Regiment and a return to less colourful soldiering.
During our two days in Montreal we went to parties given by 3rd Field
Engineer Regt. R.C.E. (Militia), and the local R.C.E. Works Company, and
they saw us off on the Empress of Brifain on 5th August. Rest and recupera-
tion on the six-day crossing were really necessary.

During our stay in British Columbia we had travelled over 5,000 miles by
road, and performed fifty-cight times. We all considered it part of the job to
talk to people about “the old country™ and got great pleasure from doing so.
We met all kinds of people and found them to be friendly, with 2 way of life
Just like our ownj working hard and playing hard. My own impression is that
there is a little too much emphasis on material things, but the compensation
is that a man gets his rewards earlier in life. There is also, perhaps, too much
emphasis on individual personalities,

The party was very fortunate in going out to commemorate the part
played by the Corps in the deveclopment of the Province into the vigorous
land it has become. Anyone would be proud to play a part in its future.

The Effects of Atomic Warfare on
Engineer Operations

By Major A, E. Youncer, D.S.O., R.E,

The statements and opinions expressed are of the Author alone.

Editor’s Nole. This article was written in May, 1958, but due to lack of
space was not published earlier,

InTRODUCTION

THE object of this article 1s to assess the implications of atomic war on field
engineering. [t does not consider the problem of the Army or Communication
Zone engineer.

It is divided into three paris, covering first the engincer in withdrawal
and defence, second in advance and attack and, lastly, the effects of atomic
war on the individual sapper which overlap both the other parts.

In the first two parts only the main subjects of demolitions and of crossing
water obstacles have been taken. There are many other subjects which could
and should have been included but it has been theught better to restrict
them to the most vital,
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It will be seen that the last part is rather different to the other two in that
it goes into more detail. Although these details will already be known and
appreciated by many, they have still been included since their importance is
such that they should be disseminated in the widest possible way to officers.

ENGINEERS IN WITHDRAWAL AND DEFENCE—IIEMOLITIONS

Conventional demolitions are not greatly affected by atomic warfare. It
secms that there is no marked tendency for sympathetie detonation to occur,
perhaps because the impact of the blast wave from an atomic explosion is
comparatively gradual at distances of several hundreds of yards from GZ
where sympathetic detonation might be expected. There is a danger that
explosives and leads attached to bridges will be removed by the very high'
winds generated by an atomic explosion. But this is unlikely to happen as the
risk only occurs in a narrow zone that lics on the fringes of the relatively large
circular area round GZ where bridges would, in any case, be destroyed.

The potentially revolutionary change to engineer demelition techniques
lies in the possibility of hand placing atomic warheads. Any nation possessing
nuclear weapons that can be fired from a gun or dropped from a plane
obviously has the capability of exploding the same warhead statically, This
gives the engineer control of power that i1s immensely greater than anything
he has had in the past.

Two possibilities are opened up. First, the use of the blast and heat effects
of nuclear fission for straightforward destruction and, second, the use of
radiation to contaminate and deny ground, rather in the same way as a huge
chemical mine might be employed.

Destructive Effect

Taking this first, the mind jumps to the chance of attacking vast engineer-
ing works such as dams, canals, big bridges, airfields or even whole ports.

The advantages of the weapon are obvious. However, the circumstances
surrounding its possible use need careful consideration as there are several
disadvantages. The first disadvantage lies in the very power of the weapon.
The British Army has seldom employed a scorched earth policy and the
likelihood of it being required to de so in an atomic war, which is almost
certain to be short, is small, This rules out the need to use atomic explosives
on some targets, For instance, conventional explosives can destroy quickly the
sluice gates of a dam, vital parts of a large power station or, in a canal, sink
ships or break lock gates. This would be enough to put such targets out of
action for a few weeks and no advantage would accrue from smashing them
permanently. _

The use of atomic weapons in heavily populated areas presents a limita-
tion. Even in the unlikely event of adequate time for evacuation, the volun-
tary destruction of citics in our own or an ally’s country becomes more of a
political than a military decision. For instance, can the Danes be expected to
destroy Copenhagen, or the Germans Hamburg, particularly as the warning
period afforded to those towns is hardly likely to be long ? The destruction of
port facilities usually suffers from this disadvantage.

The case of large bridges raises the preblem of the supply and delivery of
the weapons. Atomic warheads must be brought from some secure store,
probably many miles away, and by securc means. The time taken between the
inttiation of a request for a warhead and its installation on a target will be
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measured in hours. Added to this, the need to warn other troops over a wide
area and the difficulties of making remote firing arrangements indicate that
rapid demolition devices with conventional explosives would be much safer.
It is, in any case, wasteful to use the equivalent of, say, 5,000 tons of explo-
sives when 5 tons would suffice, although this is no objection if warheads
with a very much lower yield are produced. :

The same limitations apply also to the destruction of airfields, but to a
lesser extent. Delivery by air would be quicker and simpler, and an airfield
takes a great deal of work and explosive to destroy by conventional means.
However, an airfield is not normally destroyed unless there is Lmminent
danger of it falling into enemy hands, so the time factor would still be critical.

The targets that scem to offer prospects are those for which great effort
would be reqguired if only conventional explosives were used. For instance,
targets that would require a long mine shaft, such as a tunnel or a mountain
pass, could be more speedily dealt with by atomic means if they happened to
be of sufficient strategic or tactical importance to warrant i, and if the tre-
mendous fallout were acceptable.

However, it is the fallout that presents the greatest disadvantage, since no
surface or sub-surface atomic explosion can be “clean”. If the wind happened
to be in the wrong direction at the time of burst, it is not inconceivable that
the discomfiture suffered by our own troops might exceed that which they
would have suffered if the target had fallen into encmy bands intact.

The Denial Effect

It would be possible to contaminate a belt of ground by the use of a chain
of atomic land mines. Again, great danger would arise if the wind happened
to be In the wrong direction and the fallout came down on our own troops.

As we know, contamination decays quite rapidly, so it is unlikely that a
commander would find the advantages of denying ground with it great
enough to cutweigh the unpredictable dangers of 2 weapon that is dependent
upon the weather.

However, the greatest disadvantage of using radicactive contamination as
a tactical weapon, lics in the delayed onset of symptoms, This type of threat
will not stop resolute troops, nor ignorant troops with a ruthless commander.

A mountain pass might be denied to an enemy by the explosion of one or
more atomic weapons to block the pass and contaminate it. The combination
of circumstances that would have to pertain to make the effort worthwhile are
that the pass should be in a remote area, so that the fallout would be no
problem; that we should not require to use the pass ourselves for later
operations and that the destruction and contamination could not be easily
by-passed.

Deduction

The atomic warlead has such disadvantages to its use as a demolition
charge or for denying ground that, unless a very small one can be produced
or unless targets occur In very remote areas, 1f seems that conventional
explosives could be employed with greater speed and more certainty.

Nevertheless, it behioves all Sapper officers to consider the possible use of
atomic demolition charges under every strategic and tactical situation and to
search for valid uses for them, As a Corps we cannot afford to discard sucha
powerful weapon without the fullest investigation.
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ENGINEERS IN ADVANCE AND ATTACK—WATER OBSTACLES

Due to the increasing rate of soil crosion all over the world and alse the
need for navigable waterways, most really big rivers now flow between arti-
ficial banks. Water levels are above the ground level of riparian plains during
rainy seasons, and in some cases during all seasons. There 15 often a complex
of subsidiary banks or dykes across the flood plain and usually large or small
water catchment areas to control flooding,.

The tactical exchange of nuclear missiles leading up to a river crossing
operation is likely to disrupt these control measures completely. This means
that an advancing army must expect to have to ¢ross not only the main river
but also an inundated area on one or both sides of it.

Fighting in such an area has been rare in the past and raises difficult
problems. Experience in 1845, when the Rhine flood plain was inundated,
showed that only tracked amphibians of the Buffalo type with experienced
crews could be reasonably sure of effecting a crossing. DUKWS “bellied”
themselves on hidden shallow spots and did not have the tractive power to
pull each other off.

As roads in thesc areas are often built on dykes, it is usually possible to
reconnoitre a route that can be used by tanks if the latter can wade through
about four feet. Map reading or marking such a route is most difficult, unless,
as sometimes happens, avenues of trees have been planted.

These are the conditions that armies may be faced with in nuclear war.
The need for amphibians and helicopters is paramount. If these are not
available the result will be that attacks {or counter attacks) can not be sup-
ported over long stretches of a river line. This will seriously impede flexibility
and be a great curb to the mobility of an army.

A similar situation, but perhaps more dangerous to an army, arises if a
large river crosses the lines of communication. It might not be possible to
counter interdiction of the bridges merely by rafting and bridging, but
extensive extra arrangements might also be required to enable vehicles to
reach the original river banks.

The picture that emerges of supply over a major river in an atomic war is
of a series of off-loading points on both sides of a ficod plain. From these
points supplics, reinforcements, casualties and equipment can only cross
to the other side:—

{a) Inhclicopters or other aircraft.

{§) In amphibians.

{¢} In tanks or properly waterproofed *“B” vehicles.

{d) By pipelines or overhead ropeways if time allows.

In case (¢ the tank or velicle will be required to traverse, at very low
speed, long stretches of inundated road to a ferry site. Such routes may casily
be blocked, particularly, but not necessarily, by enemy action.

The likelihood of flood plains being inundated accidentally can be checked
by studying large scale maps. Since it was possible to disrupt the great sea
dykes of Walcheren with conventicnal bombs, deliberate inundation will not
be difficult in atomic war. This still further increases the chance that flooding
wilt be encountered.

Similarly, the interdiction of hridges will present Iittle diffieulty. If the
enemy should attempt this, he will not allow us to maintain military bridges in
the place of destroyed permanent bridges. The only hope will be in numerous
ferries.
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Another aspect of bridging that needs consideration is design, Are rigid
pontoons the best to withstand atomic blasts in their vicinity, or are designs
such as the American rubber type better? Can decking be designed so that
there 1s less chance of the whole being lifted up by blast and twisted about?
In a floating bridge, does a panel type of structure offer resistance to blast
and therefore tend to be destroyed at a greater radius than other designs,
such as thosc based on strengthened decking ?

EFFECTS ON THE INDIVIDUAL

The nature of their work makes engineers, of all arms of the service, the
most susceptible to the dangers of radicactive fallout.

The size of these dangers is formidable. The amount of earth displaced
by a surface burst weapon runs into hundreds of thousands of tons, The
areas covered by the resulting fallout are large enough to make it not unlikely
that a whole theatre of operations will be affected to a greater or lesser degree,
if both sides make much use of nuclear warfare.

Dose Rales

Any officer in a field unit is likely to be faced with the problem of being
ordered to do a job in the open In the presence of some degree. of radio-
activity. If he has the interests of his men at heart, he must know approxi-
mately how long they can work safely in this contamination, or at least know
how to find out how long.

If he does not know this, his men will become unnecessary casualties and
he cannot expect them to follow him with any confidence in 2 nuclear war.

Every Sapper officer should be able now to work out the dangers of such
a situation. The calculation is not difficult and is concerned only with two
things, the rate of absorption by a man, or dose rate, measured in roenigens
per hour, and the total dose received over a period, measured in roentgens,

FiG. |
t
Dose
Rale
e Hr A 8 7ime >

In Fig. 1, the total dose absorbed by a man who enters a radioactive arca
at time A and leaves at B is represented by the shaded area.

The actual dose rate at any time can be measured with instruments, but
it is also necessary to know the approximate time at which the explosion that
gencrated the contamination took place. Then the position of time A in
relation to the time of burst can be established, and the right piece of the
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curve used. If the burst were recent then the decay rate would be high,
whereas if the burst occurred many hours earlier it would be low.

The radiac calculator issued to units is designed to solve this problem.
With a little practice it becomes easy to use. If it is not available in large
enough quantities, a few specimen doses at selected time intervals can be
extracted from it to give the officer a general guide.

It will be noted that if the time of the original explosion is not known,
which may often be the case in practice, then the officer must work out the
‘decay rate for himself by taking readings of the dose rate at fived time in-
tervals, It will be desirable to do this in any case, so as to check the theoretical
figure.

In general, it must be remembered that the theoretical caleulations are
only intended as approximations to enable an officer to plan roughly for how
long he should expose his men to contamination.

Having established the doses that his men have taken, or those that they
will have taken if they continue working in contamination for a certain period,
the officer must also know roughly how dangerous such doses are. It scems
that not even doctors who are familiar with the subject can say with any
certainty what the effects of radiation on the human body will be, apart from
the cliché that all amounts of random radiation, no matter how small, are
harmful, However, every officer should be familiar with the cffects of radia-
tion upon the human body that are given in service manuals.

One final fact about radiation should be understood. It is not comparable
in any way to a virus or bacteria and the body does not therefore build up any
resistance to it. Radiation represents energy and its effect is to do work on the
body, more in the way that a blew from a fist or a bullet applies energy to the
body. If it is looked upon as a series of very small projectiles, its effects are
sometimes more easily comprehended. The body can recover from radiation,
just as it can from a bullet, but it never recovers completely and there is
always a residual effect. However, this docs mean that doses taken over a
long period are not so harmful as those taken all at once.

Protection

It is imperative that men who have to work and fight in radicactive areas
should not be exposed to unnccessary doses. For instance, when they are
resting they should not be receiving doses from some explosion that may have
happened a hundred miles away, unless tactical necessity dictates otherwise,
To save themselves they must have some knowledge of the protective effects
of materials, For example, wood hardly alleviates radiation at all, so com-
manders® caravans will be no great asset in an atomic war. A roof of 18 n.
of well-packed earth will be more conducive to healthy rest.

The degree of protection afforded by materials is usually given in terms
of “half values”, that is the thickness required to reduce any given dose rate
by half. Of all the mass of figures available, it is only necessary for most pur-
poses to remember that for soil. It depends on how well-packed the soil 15,
but between five and nine inches of it will rednce dose rates by half.

Thus there is ro reason why men who have to stay in one place, even if
that place is in 2 potential enemy target area, should not protect themselves.
A cover of 3 ft. of earth will reduce a dose rate by abeut 95 per cent.

Tt must also be emphasised that Sappers are not only particularly sus-
ceptible to fallout dangers but also to those of flash. Even infantry in defence
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can be protected by thermal shields to a very great degree and for most of the
twenty-four hours. Sappers working in the open should, as a matter of
routine, keep the skin covered. This is not a difficult problem from the
material point of view, although it merits a special design of head-dress, but
it has a disciplinary and training aspect that should be enforced in peace, long
before an atomic war breaks out. Perhaps all ranks of field squadrons should
sport beards in peace!

COoNCLUSION

Finally, it should be understood that the dangers from atomic explosions,
both to men and equipment, can be very greatly reduced by planning and
training based on knowledge and experience. If we are not completely up
to date in all that this implies, we will suffer huge penalties in the event of war.

Whither the Corps

The article, headed ** Whither the Corps” and published in the December 1958
Journal was discussed at the recent Conference held by the Engineer in Chief.
It 15 lis wish that a record of these discussions be published in this issue of the
Royal Engincers Journal.

An abbreviated record is set out below.

The article has also produced a number of “letters to the editor” which will
be found at the back of this edition. They represent the personal vicws of the
senders, They cover a wide field from the spivited defence of the pre-war excellent
Establishment for Engincer Services to the most thrustful of combat engineer’s
views and tuclude also the opinions of a Sapper officer who retired Jrem the
Service to lake up what ke calls “real engineering”.

du arlicle by a young Sapper officer, also produced in this edition of the
Journal, gives a vivid account of Works Service tasks carried out during the
recent Jordan emergency, lasks which Sappers must be capable at any time of
underiaking af short notice,

In the " Technical Notes” of this edition of the Journal, allention fs drawn
to the Jowrnal of the Sociely of American Mililary Engineers’ Journal for
Sepleber{October, 1958, which sels out the world-wide works service commit-
ment of the American Corps of Engineers. Editor.

AN ABBREVIATED RECORD OF THE DISCUSSION WHICH TOOK PLACE ON 11TH
NOVEMBER, 1058, AT THE ENGINEER-IN-CHIEF'S CONFERENCE AT CHATIAM

Brigadier J. B. Brown (D.D.F.W.) introduced his paper which was sub-
sequently published in the R.E. Journal, December, 1958, at pages $52-362,

Major-General H. C. W. Eking, C.B., C.B.E, D.S.0. (C.E., B.A.OR)
opened the discussion in the following terms:—

“I fecl I am entitled to speak as I must easily be the most untechnical
Sapper of my rank in existence, I agree with much that Brigadier Brown has
said and written but not everything. T am surprised that amongst the pro-
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fessional skills that he required of a Sapper, he did not require any particular
military knowledge. I belicve that to be wrong. Yet I agree with what lie says
on the question of ‘soldicr first, Sapper afterwards,” too much lip service to
this may land us in the sort of difficulties we now face. I would put soldiering
as one of the professional skills of the Corps, in Group I (with civil, structural,
mechanical, and electrical engineering) because I do not believe you can do
your job as a military engineer unless you have really sound basic knowledge
as a soldier.

I believe we are suffering from a swing of the pendulum. In the early years
of this century we were very good professional engineers and our reputation
was high in consequence. The swing in the other direction was not our fault,
though possibly we could have seen it earlier and have taken corrective
measures, During the war, as Brigadier Brown said when referring to the
economics of engineering, there was inclined to be emplasis on the soldiering
side and getting the job done quickly, as opposed to getting it done in the
most economical way. On thosc occasions the scldier has heen at an advantage
over the engineer, because the latter’s conscience has pricked him to try to do
a more perfect job and he has perhaps taken a little longer. Merits as an
cngineer have not necessarily been appreciated by the rest of the army,
whereas the efforts of the officer who did the job quickly, but not so perfectly,
were much appreciated.

We are now in the position of having a large number of senior officers who
did not have the opportunity of the technical education available nowadays.
The Universities were filled to capacity following the 1914-18 War. Iz a way
this is a bad example to the younger generation, who naturally say ‘I am
invited to get an AMI.C.E,, B.Sc., or B.A,, and yet many senior officers in
high appointments in the Corps have not got these qualifications; so perhaps
it is not really necessary. They got on all right, so why should I exert myself.”
Again the mystic letters ‘psc’ are seen after the names of many very senior
Sapper officers and the natural inference is to rate this qualification higher
than engineering quelifications. These are influences which need adjustment.
I think though, we have got to be just as carcful in making that adjustment
to see that we do not go too far, in the other direction, towards the technical
side. We have got to get a sensible balance.

1 believe we want to give junior officers more practical engineering. I am
not worried about the more sentor officers, engincering degrees may be an
asset to them, but they do net need to use detailed engineering knowledge to
the same extent as junior officers. The senior officers need organizational
powers and fortunately for them, these are gained in large measure through
ample military experience.

- We have got to get much more engineering experience for the junior

ranks of the Corps. I do not believe that can be done by attachments. They
have got to be given jobs. I myself would very much like to see Mr. Gibson
and Mr. Geraghty using more junior officers in the Civilian Works Organiza-
tion and giving them practical experience; in addition to the quota of officers
' who will be regarded as a reserve for limited war.

The question of ‘Other Ranks’ is more difficult, because we have got to
find work for our tradesmen, and the only way of doing this satisfactorily-
is to employ units on really practical jobs. But with the manpower ceiling
impaosed on us I do not believe that any field unit has got sufficient men to
enable it to act really successfully as a contractor. Again we have not sufficient
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units to enable us to jettison our many other commitments and put a unit
exclusively on a works job. The problem is very difficult. I can only suggest
that there might well be a case for asking for a limited rise in the manpower
ceiling to allow us to keep up the trade skill of other ranks. However, I know
any suggestion of an increase in manpower is looked upon in horror, particu-
larly by those who have the problem of negotiating it.”

Brigadier G. W, Duke, C.B.E., D.S.0., B.A. {Commandant S.M.E.}, who
spoke next, said that some of the views he would express were those of officers
at the S.MLE. with whom he had discussed the paper. He said infer alia—

“The higher cur professional skill, the higher will we stand in the eyes of
the outside world. But we must consider what the Army requires of the Royal
Engineers. The Army too is at a cross-road, there is drastic rethinking going
on to encompass nuclear war and yet compete with the tircsom