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LL contributions for The R.E. Journal from Cfficers on full pay

{other than those serving in India), including Memoirs and Reviews,
should be forwarded to the Editor as laid down in K.R. 547 (¢}
{1940), in duplicate if possible, together with a statement from the
authority (if any) under whom the writer is immediately serving, that
such authority has no cobjection to permission to publish being applied
for, ‘The Editor will then apply to the War Office for permission fo
publish. Articles written by officers serving in India should be submitted
for permission to publish to the Commander-in-Chief in India, before
despatch to the Editor.

Only very few contributions concerning récent events have been
received from officers on the Active list during the last eighteen months,
but it is these which are the most valuable. .

Such articles enable other officers of less experience to visualize the
conditions under which field engineering is carried out under war con-
ditions,and give a clear picture of the numerous and unfereseen diffi-
culties which arise on service through human failings, accident, enemy
action, or under-estimating.

It is appreciated that officers, when in the field or cut training, cannot
submit articles typed in duplicate as in peace time. The editing of an
article received in the form of notes, and the reproduction of rough
drawings in the normal magazine form, can be done at the Secretary’s
office. Payment will be made for all articles accepted.

Articles from those with experience on the following subjects would
be very welcome :—

Road Work.

Bridging.

Reconnaissance problems, including the use of air photography.
Mining.

Airfield Construction,

Use of Mechanical Equipment.

Works Problems, overseas and at home.

Organization of work with native labour overseas.

Demolitions,

Training of Airborne R.E,

Engineer organization, including works in formations and units.
Engineer Stores,

Water Supply.

Geology and Geophysics.

Even though it prove impossible to pass all articles through the .
Censor's office for immediate publication, they will have great value
after the war.

Articles are none the less desirable because they raise matters which
are controversial. The R.E. Journal is in no sense a text book.
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KITCHENER—THE MAN.
By Lieur.-Coroner E. W, C. SaAnDES, 1.5.0., M., R.E. {retd.)

Bor¥ near Listowel in Kerry on 24th June, 1856, Horatio Herbort Kitchener
died on 5th June, 1916, when H.AM.S, Hampshirve struck a mine off the Orkneys
and sank with ail but 13 hands—a tragic event in which England lost one of
her most famous soldier-administrators, and the Corps of Royal Enginecrs
its most distinguished Field Marshal since Lord Napier of Magdala.

To the general public, “ I{. of K.”” was always an enigma. He appeared as
a majestic personality, aloof and inaceessible, a man of ruthless action in the
field and autocratic bearing in the council chamber. He was thought to be
hard and ensympathctic, impervious to sentiment and pity, one who had
little regard for life, who ruled with an iren hand, who could be turaned by
nobody from the course on which he had decided; a man, in fact, to be
honoured and admired for his gifts and accomplishments, but not loved for
what he was. Such an atmosphere often surrounds the unknown and it en-
veloped Kitchener to the end of his days. Accordingly, I propose to present
the man as he appeared 10 some of his most intimate associates and those who
really fouched his life at any point, and thus to dispel a fow popular illusions.

Kitchener's personal appearance supported the common conception or
misconception of his character. As I saw him in 1904, he certainly inspired
awe. Over six feet in height, square-headed and massive about the shoulders,
his general aspect was striking, and the impression was heightened by the
impassivity of his face from which a stranger could gather nothing. A slight
cast in his left eye, caused by an accident while a child, increased the difficulty
of judging his thoughts, though it is said that his intimate friends conld form
their own conclusions by watching that eye, in which the cast increased if he
were troubled or annoved. In Igo4, Kitchener came to Secunderabad as
Commander-in-Chief in India to inspect the garrison wnder Brigadier General
Sir James Willcocks, after I, as a young Garrison Engineer, had been warned
on the previous afternoon that he had broken a leg in a riding accident at
Simla and would be unable to mount his charger. I set two carpenters towork
and by dawn they had made a small table with a hinged ladder to serve as a
mounting block. This was produced on parade, and Kitchener hobbied from
his carriage and mounted it. Nothing, however, would induce the charger
to approach the table, and, with K's popular reputation in mind, my heart
sank into my boots. The horse circled round and round the table and K.
pivoted to watch it. Never was I more agreeably surprised than when he
smiled, made some jocular remark, descended the ladder and was hoisted on to
the charger by his Staff.

After the parade he visited the military hospital, where he noticed some
curious markings on a stone-flagged verandah floor and asked Willcocks to
explain them. Willcocks did not know, the Brigade Major would not even
attempt a guess, and accordingly a shout was raised for the R.E. Officer and 1
was pushed to the front from the end of the procession, * \What has caused
these marks ? " said K. locking at me with one eye and not quite at me with
the other, which T found very disconcerting. ** Weather, Sir,”* I replied
promptly, knowing that some reply must be given at once though I had no
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more idea of the cause than he. ** Ab!* said K. and passed on apparently
satisfied. I discovered afterwards that the markings were made by switling
sand and so my guess was correct; but my chief recollection of the incident
is the telief I felt when swallowed up once more in the ¢rowd, for in spite of
his geniality on parade that morning, my conception of the great soldier was
still based on the popular idea that he was severity personified,

My meeting with Kitchener in 1904 had a curious sequel in 1935 whea 1
. was motoring with a friend =long a desert track in the Sudan to visit the
deserted city of Berber on the Nile. On cur way we picked up the headman
of New Berber, who scemed interested in me and entered into voluble conver-
sation with our Sudanese driver. On the previous day the driver had discov-
ered that I belonged to the same Corps as Kitchener and had met him on one
occasion, and with Oriental embellishment he now proceeded te inform the
headman that I was, in fact, an intimate friend of the late Sirdar. When we
alighted in New Berber the headman studied me carefully from top to toe
and then remarked in Arabic ‘“ No. He is no friend of the great Sirdar. He
is the Sirdar.”’ Having little resemblance to Kitchener, except in height and
colour of eyes, 1 hastened to disclaim the honour, explaining that Iwas merely
a Kai-makam (Lieut.-Colonel) of Kitchener’s Corps who had met him once and
talked with him. But the headman would take no denial. ** 1 saw the Sirdar
often in Berber in 1868 when I was 2 boy,”” said he, * and Your Exceliency
cannot deceive me,” and, torning to the bystanders, he announced that
Kitchener had returned to Berber. The news spread with alarming rapidity
and I had to undergo the ordeal of much embarrassing adulation before we
conld make our escape by car to Old Berber.

Perhaps the best portrait of Kitchener is that given by Sir George Arthur
who was his Private Secrctary from 1914 to 1916 and had known him since
the days of the Nile Expedition. ** Excelling as he did as soldier and states-
man,” writes Sir George,* ' as administrator and diplomat, as linguist and
archzologist, and proving his worth in other vocations, it is yet arguable
whether any single element in his character, or any event in his career, stands
out so boldly as to explain a domination which, without effort or intention, he
exercised not only over those in close contact with him but over millions whom
he never saw.’ It is perhaps true that a singularly happy combination of noble
qualities, 2 singularly fine record of notable achievements, made him the least
ordinary of men, but behing all this was the man himself. No one could leave
his company without the impression of a personality majestically solitary in

an inexplicable distinction . . . .. Kitchener's mind was as infinitely broad as
it was accurately precise. For this man nothing was too small, nothing too
large, nothing too distant ... .. For him everything was dross compared with

public duty. Rigorous with himself, he was not inclined to be less exacting
with others. Good work never lacked his approval, but it was for the most
part silent approval. If there was little praise, there was infinite trust, and to
those who served him the Chief gave loyalty as illimitable as he expected from
them. ... Although he disliked most social engagements, he still more dis-
liked being entirely alone. . . . The decp seriousness of his dispesition was
Ightencd by a genuine sense of fun and a keen eye for the ridiculous. . . . He
was ever reluctant to believe that an attack on himsclf could proceed from
malice. Sensitive by natare, he bad schooled himself, through long years, to
be stoical under criticism, He welcomed all and any criticism from which
something could be leamed, but mere denunciation broke unavailing on his
stately reserve. His life was based on religion in the primary sense of the word,
and the sacramental truths in which he had stecped himself in early vouth

*Extracts from Life of Lord Kitchener by Sir George Arthur, ».v.c., Vol. I1I, pp.
363-372.
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must have instilled in him the reverence in which he held all sacred things....
It was said—and with perfect truth—of Kitchener that in life he knew no rest
and in death he found no grave.”

Kitchener was a good soldier and a capable engineer, though more ex-
perienced as a surveyor. His engineering ability showed itself from time to
time, as for instance in 1890g when he was directing the re-planning and re-
building of devastated Kbartoum. On one occasion, when his Director of
Works had submitted a design for a larze bailding, he opened a drawer and
produced a plan of his own on which he must have worked for many hours,
He was interested also in telegraph and railway work. He issued his orders
and then left his subordinates to carry out his instructions, but he often sur-
prised them by his knowledge of their work and was always ready with advice
when consulted. During the Dongola campaign his young Director of
Telegraphs was puzzled as to the best method of loading long coils of tele-
graph wire on to donkeys. Kitchener solved the problem for him by backing
a donkey until its hind legs were within the coil and then hoisting the coil over
its ramp so that it could trot away quite happily encircled by the coil. His
efficiency as a surveyor is shown by his work in Palestine from 1874 to 1877
and in Cyprus from 1878 to 1883, during which periods he developed his
passion for collecting art treasures.

As an administrator, Kitchener showed a keen insight into the immediate
problems of ruling & turbulent and recently re-conquered Sudan, though his
procedure was too ' rough and ready '’ to suit his superior, Lord Cromer,
* My Sirdar’s very drastic method of dealing with civil affairs is a never-ending
source of amusement to me  wrote Cromer in 18gg. ™ The other day I told
him that land speculators in Egypt were sending money to Greeks in the Sudan
in order o make purchases, and that some little care was necessary as there
was at present no legal means of acquiring a valid title. He replied that he
abounded in my view—and would I like hinl to expel every Greek from the
country who bought or sold anything without his consent?” Kitchener
favoured a patriarchal and autoeratic form of government, and in furtherance
of this policy be was always readily accessible to the people he ruled. On his
arrival in Suakin in 1886 as Governor-General of the Red Sea Littoral his first
care was to establish better relations with the local tribes. * I have written
upon the gate of Swakin ‘ Peace be to those who enter and who leave this
place,’ " said he. He invited friendly Sheikhs to come and sce him : he gave
salutary warnings and good advice to the hostile. Yet his conciliatory policy
was always tempered by strong action if occasion demanded, for he knew that
conciliation is often interpreted as weakness. Later, in the Sudan, he instructed
his subordinates that their first duty was to acquire the confidence of the
people, and thus secure the moral and industrial regeneration of the con-
quered territory. He visited as many districts as possible, gave audiences,
heard complaints, established local authorities and rewarded fidelity with
honours. As British Agent in Egypt before the Great War of 1914-1918 he
pursued his nermal policy of friendly autocracy so far as was compatible with
the growth of self-government and some rivalry between religious creeds. But
his eye was always on the poor and needy. Being keenly interested in Agricul-
ture, his policy was framed chiefly to promote the material welfare of the
down-trodden felluheen, and this he achieved with marked success through his
* Five-Feddan " Law. In the opinion of Lord Esher, he displayed zll the
highest attributes of a constructive administrator, a clear sense of objective,
undivergent resolve ; flexible methods and patience. He seemed to be almost
unduly sensitive to giving pain, even to those who served him badly, if they
had worked to the best of their ability, but for carelessuess or neglect of duty
he had na pity. Once he had made up his mind that some end had to be
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reached, few could turn him from his purpose. Intellectual courage was
perhaps his greatest asset in civil administration.

But Kitchener possessed physical courage and resonrce equal to his intel-
lectual courage. During the Franco-Prussian War, Kitchener and a friend—
later Sir Henry Dawson-—while cadets at Woolwich, offered their military
services to France. They went to that country without permission and were
appointed to the Army of the Loire, which was composed largely of Guardes
Mobiles. While ballooning with a French officer at Laval, Kitchener caught a
chill which developed into pneumonia and nearly cost him his life, his recovery
being retarded by the fear that he might not bave the strength to be a soldier.
His share in the actual fighting was thus very limited, but his daring appealed
to the French and in 1913 the Republic conferred on him the medal for the
campaign of 1870. On his return to England, young Kitchener found that his
alleged breach of discipline had been taken seriously and he was ordered to
report himself at the Horse Guards. Brought into the awe-inspiring presence
of the Duke of Cambridge, he was severely reprimanded and warned that he
might lose his chance of a commission, but at the end of his tirade the Com-
mander-in-Chief muormured 1 am bound to say, however, that in your
place I should have donc the same."”

We read that, when the Palesting Survey party was attacked by a gang
of Arabs near the Sea of Galilee in 1876, Kitchener engaged one of the men
in single combat, amid showers of stones from the others, and thus saved the
life of a brother officer. At that time he is described as tall, slim and vigorous ;
a frank and most outspoken character, with high spirits and an astonishing
ardour for work. We find him a few years later, disguised as a Levantine
and engaged in spying out Arabi's defences at Zagazig in Egypt when dis-
covery meant certain death. e had repeated in some respects his earlier
escapade by leaving Cyprus without permission and voyaging to Alexandria,
where he hoped to see some fighting instead of working a theodolite. The
resalt was a peremptory recall to answer a charge of being absent without
leave, but nevertheless the initiative and courage which he showed whiie
serving for a few weeks under Sir Garnet Wolseley helped to secure his appoint-
ment to the Egyptian Army in 1883. At the end of July, 1884, he set out from
Korosko as 2 Pelitical Officer to reach Dongola, through country infested with
Dervishes. He was dressed as an Arab and accompanied only by a few Sheikchs
of the Ababda tribe, though on the advice of the Mudir of Dongola, and with
excellent political effect, he reverted to uniform before reaching his destination.
The mission was considered to be so dangerous that an Egyptian officer had
asked for a reward of {10,000 before attempting it, Established finally at Ed
Debba, Kitchener reconnoitred routes for the advance of the Nile Expedition,
carrying with him always a small bottle of poison to be used if capture and
torture seemed imminent. His resonrce as a Political Officer is illustrated by
the following incident. Two Arab spies had been caught and confined in a
tent. They pretended to be deaf and Kitchener could get nothing from them.
Scon afterwards, another spy was captured and pushed into the tent., The
three started to talk freely and later the third spy asked to be taken to head-
quarters. This was done, and the third spy then revealed himself as Kitchener,
whose Arabic was sufficiently fluent fo pass muster in polyglot company.
His talent for disguise was so extraordinary that a soldier once flung a stone
at him thinking he was a prowling Arab. In September, 1913, his personal
courage was shown once more after a plot against his life had been hatched in
Egypt. He was to be murdered at Venice while retorning from leave in
England, but although he heard of this design when in Italy he refused to
alter his plans. He went to Venice and his visit passed without incident.

Kitchener was by nature, or became by force of circumstances, a profound
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cconomist, Unless personal expenditure was politically or socially advisable
he preferted to spend little on himself except in persuit of his hobby of collect-
ing art treasures, in which, after the manner of many ardent collectors, he
showed marked acquisitiveness tempered by generosity. In securing works
of art, he was prepared to be as lavish as the sitoation might demand. His
natural frugality may have been fostered by the extreme thrift forced upon
him by the Egyptian Treasury before and during his campaigns on the
Nile. " Lord Kitchener won his well-deserved peerage because he was an
excelient man of business ** wrote Cromer, ** He looked carefully after every
important detail and enforced economy.” Tt is recorded that as soon as
Kitchener became Sirdar of the Egyptian Army in 1892 he began to husband
the slender resources available, Nothing was discarded till it fell almost to
pieces. Iquipment was repaired again and again, Europe was scoured for
cheap fabrics for uniforms, and factories were established in Cairo to compete
with imported goods. The length to which Kitchener was prepared to go in
his policy of refrenchment is illustrated by his treatment of some battalion
commanders at Suakin. In August, 1893, these officers asked him that, for
convenience of accounts, clothing should be issucd to their men in January
and July each year instead of in March and September, © Very good ' said K.,
and ordered that the next isswe should be in January, thus avoiding the normal
issue in September. In the following June the disappointed commanders
applied for a reversion to the original system. XK. said he would consider the
application and shelved the matter until September, when he agreed to the
reversion and rematked naively that, as the next issue under the original
system would not be due until March, fwo issues of clothing wounld have been
saved, which was very satisfactory ! And so it was, except to the anfortunate
battalion commanders and their men. From such experiences the Sirdar's
subordinates got to know that little or ne money could be expected for any
new project. Their wits mast supply the means. Bound by rigid financial
rules, the Sirdar could not accord official sanction, but his officers discovered
that he wes not too particular as to the methods emploved provided the
work was done, and he was always ready to help an ingenious and trusted
subordinate in throwing dust in the financial eye.

During a tour in Africa in 1910-11 Kitchener re-visited Khartoum, where
he was welcomed by Sir Reginald Wingate, the Governor-General, and when
the latter suggested that there should be @ monument to him in the capital of
the Sudan, he enquired whether a replica of a bronze equestrian statue would
be scceptable, a5 this conld be made from one which was being cast by a London
firm for ercction in Calcutta, Sir Reginald was delighted, and K. said he would
arrange the matter., The result, however, was the receipt from an Indian
Committee of an estimate amounting to some thousands of pounds, for which
there were no funds.  But Sir Reginald was equal to the occasion. He des-
paiched to the London firm several tons of brass ingots made from cartridge
cases gathered from local battlefields which, if mixed with tin, would form a
suitable bronze, and the firm gencrously undertook to cast the replica and
send it to Khartoum free of cost. There is a story that on its arrival in
Khartoum after many adventures a notification was received: in the usual
form that a ' parcel * was available for coilection at the Post Office and conse-
quently an orderly was sent on a bicycle to take delivery | In this unobtrusive
fashion the statuc reached Khartoum and was erected on the bank of the
Blue Nile in 1921, It had cost Kitchener nothing, and the Sudanr Government
only fyo0. .

On occasion, Kitchener showed considerable finesse. Before the Dongola
camnpaign in 1896 he was considering an alternative line of advance from the
Red Sea coast, and much of the work which he Initiated at Suakin was designed
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for that purpose, though undertaken nominally to improve the existing
accommodation. Forexample, hedirected that a new prison shonld be built by
convict labovr at Suakin and insisted that it should be on the water's edge
and that the rooms should be large, as he wished the prisoners to be comfort-
able. But when he came to see the finished work he showed disapproval. 1
don't Tike this building " said he. * The convicts must build another on more
healthy ground outside the walls of the town. This one will make an excellent
Supply and Ordnance Store.”” Thus he got his Store for nothing and without
sanction from Cairo. '

His adroitness, however, once landed him in a difficult situation. When on
leave after the Dongola campaign he was commanded to Balmoral Castle {or
a short visit and told to bring with him a number of relics of the battleficlds
which Queen Victoria wished to sce. After dinner the Queen asked him to
relate the histories of all these trophies. Now it so happencd that Kitchener
had never set eyes on the things till that moment, but he'rose gallantly to the
oceasion and, drawing on his imagination, invented a thrilling story for every
sword, spear, drum and suit of mail. Queen Victoria listened with rapt atten-
tion to the long recital and afterwards Kitchener retired for the night well
pleased with himself. ‘As he was undressing, howcver, an Equerty knocked at
his door and said, ™ Her Majesty asks that you will kindly write down all that-
you have told her,”” and so the unfortunate Sirdar had to enlist the help of the
Equerry and sit up half the night trying to recollect what had been said, for
he knew that the Queen had an excellent memory.

Kitchener's dislike of publicity, and consequently of the activities of War
Correspondents, is well known. It brought him unpopularity with the Press.
The correspondents, whose presence in the theatre of war was only grudgingly
tolerated, were forbidden in 1896 to proceed beyond rail-head, and even when
this rule was relaxed they were prohibited from approaching the Sirdar himsel{.
Gradually, as Kitchener came to know them bhetter and trusted them more,
their position improved, and in November, 18¢7, he made use of them for his
own ends. He was intent on pushing forward the desert railway from Wadi
Haifa for the final advance on Khartoum, and rail-head was still far short of
Berber. A technical officer reported to him one day that cxcellent facilities
existed for building an alternative line from the Nile at Atbara, through Sinkat,
to Suakin. ' Keep that to voursell ” said K. ' Don’t say a word to the War
Comrespondents, We nced all cur money for the line from Wadi Halfa, so 1
have sent the correspondents over the Sinkat route in order that they may
report how utferly impossible it is to build a railway to Suakin.” The corre-
spondents duly reported to that effect and, with the support of public opinion,
the Sirdar was safe against interference with his own plan ef extending the
railway to Berber and thence to Atbara,

At about this period Kitchener defeated, with some cleverness, a scheme to
supersede him in the chicf command because his Egyptian Army force was to
bestrengthencd by the addition of British traops for the advance on Khartoum.
He gambled on his reputation and won. He was being harassed by the Finan-
cial Adviser, who was urging him continually to effect further economies and
wished to tie him down to a definite sum of {200,000 for all expenditure on the
campaign, forescen or unforesecn. *' 1 do not think I canstand much more ™
wrote Kitchener. ' I feel sometimes so completely done up that I can bardly
goon and wish I were dead.” The last straw was an order to find a garrison
for Kassala without extra expense. It drew from Kitchener a dispatch to
Cromer which ended "' Feeling, as I do, my inability to cope with the difhcul-
ties and grave responsibilities of the position in which I find myself, I beg to
tender my resignation to your Lordship.” His iron constitution and indomit-
able will were strained almost to breaking point, but there can be little doubt
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that he judged rightly that his services were too valuable to belost, and that
his resignation would not be accepted. His estimate of the situation was
correct. Cromer refused to forward his resignation, cased him of petty financial
inflictions and restored his peace of mind. And thus, by staking his career on
Cromer’s decision, Kitchener shelved the project for his supersession by a-
British Army commander and at the same time relieved himself of many
financial worrics. This was not the first occasion on which he had tendered
his resignation as a protest. He had done so to the Khedive Abbas Hilmi in
what came to be known as the ** Wadi Halfa Incident,” when he considered
that the Khedive's remarks at a military review were derogatory to the
Egyptian Army troops on parade and reflected on him as their commander.
This drastic action caused Abbas Hilmi to withdraw his remarks after Lord
Cromer had heard the details of the incident.

A curious instance of temporary indecision, so foreign fo Hitchener, is
apparent when he tried to induce Lord Cromer, who had done no soldiering
for many years, to express an opinion on a question of pure strategy and thus
to share with him the responsibility for success or failure. The occasion was
the projected attack in April, 1898, on the Dervish leader, Mabhmud, who was
entrenched on the bank of the Nile above Atbara. ™ Yesterday I discussed it
with Generals Gatacre and Hunter ** wrote Kitchener, * The former was
inclined to attack Mahmud’s present position ; the latter to wait here. We
should have great advantage of ground if Mahmud would advance ; butif he
retires without our attacking him, the opportanity will have been lost of deal-
ing a blow by which future resistance in the Sudan would probably be consid-
erably affected. I have little doubt of the success of cur attack on his present
entrenched position, though it would probably entail considerable loss. T have
decided not to change my present policy for three days, before which something
will, I hope, be known. I shall be glad to learn your views on the subject.”

Now why did Kitchener ask for Cromer's views ? Perhaps he considered
that, as he now had British Army troops under his command, the concur-
rence of the commander of the British Army of Occupation in Egypt sheuld
be obtained, through Cromer, before thesc troops were committed o a bloody
pattle : but it seems more probable that e wished merely to secure the
support of Lord Cromer before putting his fortune to the test. However, that
astute diplomat was not to be drawn. Cromer sent 2 guarded reply, cnulner-
ating the arguments for and against attack and advising the Sirdar to await
developments. The message crossed another from Iitchencr announcing that
he had now decided to attack; but when Cromer's message reached him,
Kitchener altered his plans again and resolved to postpone his attack and
advance cautiously and he informed Cromer to that efiect. His fleeting vacil-
lation had passed. He assauited the Dervish position and overwhelmed
‘ahmaud on 8th April, 1893, in the battle of Atbara. It scems that hig inde-
cision before Atbara was such that he had also consulted Lord Salisbary, who
wrote that the British Government would offer no opinion but would support
him in whatever course he took. Lord Salisbury added that, if Kitchener were
superseded, the Cabinet would have to find another Prime Minister,

1t might be thought that Kitchener, being resolute and dogmatic by nature,
would be averse to criticism and advice ; but this was not the case provided
that the criticism was justifiable and offered in the right manner, and the
advice helpful and given by the right person. He never ceased to learn, and
would listen with exemplary patience to anyone whose ability he Tecognized,
Such a person was Lieutcnant E. P, C. Girouard, R.E., his young Director of
Raitways in the Sudan, who was permitted extraordinary latitude. Girouard
was a French Canadian who had no respect whatever for rank but was loved
by all for his gentality and admired for his mastery of his profession. It is
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rclated of him that at his first interview with the Adjutant-Genoral at the
War Office he offered his left hand to shake and, when the A.-G. enquired
sympathetically whether he had burt his right band, produced from behind
his back a welllicked stump of tobacco and replied *“ No. Only a seecar.”
Between Kitchener and Girouard there was a bond of mutual understanding.
The Sirdar liked 2 man who was not afraid to speak his mind, and he learned
many home truths from his Canadian assistant, For instance, on one oceasion
during the Dongola campaign, he was in such a harry to get on that he mount-
cd the footplate of a locometive, shunted the train himself, left part of it
behind and then told the driver to take charge and ““ Go like Heil.” He com-
pleted the journey in record time over a corkscrew line ; but at the end of it
he said to Girouard " What a dreadiul journey we have bhad! Terrible,
Girovard ! Terribie ! "' and the Canadian answered ' Yes. You will break
the tecord one day and your own neck.”

Although Kitchenor usually asked Girouard for advice on everything con-
nected with railways, he acted occasionally on his own initiative and without
consulting his laconic and cutspoken sybordinate, as happened when he placed
an order, while in England, for six locomotives for the projected railway from
Wadi Halfa across the Nubian Desert. Cross-examiration by Girouard after
the Sirdar’s return to the Sudan showed that the locomotiveswere nnsuitable,
" How much moncy have you got ?  asked the Canadian. Kitchener quoted
a figure, probably a conservative one. ‘' Then you had better send me to
England at once to order proper material ” said Girovard ; and to England
he went, being scen off by Kitchener with the injunction * Don't spend too
much, Gircuard. Remember we are terribly poor.” It is well, perhaps, that
this warning was given, for Girouard had large ideas. Only three years later,
having been appointed Director of Railways for the South African War,
Girovard demanded from the War Office an initial credit of £30,000 for the
neeessary stores. Within a fortnight he was told by the Treasury that only
£5.0c00had been aliotted. ** That's a pity”, said he. “ I have already pleced
orders for £300,000 and am asking for another £150,000 to-morrow.” Marvell-
ous to relate, his demands were met in full. Such was Girouard, Kitchener's
favourite adviser and highly privileged critic.

While British Agent and Consul General in Egypt before the Great War of
1914-18 Kitchener was always ready to gather information, and accept criti-
cism, from a certain elderly Egyptian Princess who lived in Cairo. She had
known him for many years and treated him with scant respect, pouring forth
a torrent of questions news and advice, to which he listened with great good
humour and from which he derived valuable knowledge of the machinations
of the Khedive Abbas Hilmi, Kitchener's attitude towards women in partic-
ular and society in general was somewhat pecyliar. A confirmed bachelor,
he was shy in the presence of women who were strangers to him, but he enjoved
meeting those he had known long and well, provided that they were intelligent
or cntertaining. With these he would laugh, joke and even induige in quict
repartee. His popular reputation as a2 woman-hater may be attributed in part
to his refusal, while Sirdar of the Egyptian Army, to allow any of his young
British officers to marry or ¢cven to become engaged, a restriction imposed
purelyin the intercsts of efficiency and instant readiness to take the field. The
type of woman whom Kitchencr abhorred was the sycophant secking advance-
ment for her husband or friend ; and it is thought that he deliberately encour-
aged the popular conception that he was a misogynist o protect himself from
such persons. Female socicty might cntail frequent attendance at social
functions, which Kitchener disliked. He preferred to meet congenial male
companions under less formal conditions. Yet he could be an interesting and
fluent conversationalist in feminine socicty when occasion demanded, as
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Queen Victoria recorded when she wrote in October, 1898, ” 1 saw the Sirdar,
Lord Kitchener, who only arrived in Londen a few days ago. I spoke to him
of all that had passed and how weil everything had gone off. He was very
agreeable and full of information.” On the other hand Kitchener was des-~
cribed in 1884 by Bennet Burleigh, the War Correspondent, as a listener
rather than a tallker, though readily giving an opinion if called for, so it seems
that his conversational powers must have Improved with age and
experience,

He disliked being ' lionized.” Newvertheless, as the recent victorofOmdar-
man, he attended in 1898 a succession of banquets and receptions in England.
He accepted a Sword of Honour and the frecdoms of the cities of London and
Edinburgh. He was the guest of honour at a Corps Dinner at Chatham, arriv-
ing by special train and driving with the Mayor and Corporation through
streets lined with trocps and spanned by triumphal arches. In fact, he lived
for a brief period in a positive blaze of publicity and under a shower of honours.
Itis difficult to say why he consented to do so, for he had little or no tendency
to sel-glorification though he possesced a natural pride in his achievements.
Possibly he was actuated by a sense of duty to his Sovereign and the people.
However, he turned his popularity to good account on behalf of the Sudan
by appealing for and obtaining a sum of no less than f1oo,000 towards the
erection of a college in Khartowm in memory of Gordon. None knew better
than he the value of properly staged ceremony and display, particularly in the
East, and towards the end of his career he nsed that knowledge as effectively
as Lord Curzon had done in India. “When he arrived in Egypt in September,
1911, as British Agent and Consul General he came in no such unpretentious
style as would have sufficed his predecessor, Sir Eldon Gorst. He lgnded from
a cruiser and reached Cairo by special train, British officials were required to
attend at the railway station in top-hats and frock coats. All the Ministers
of Foreign Powers were there, in addition to the Members of the Egyptian
Cabinet and numbers of Egyptian officials and leading business men, A Guard
of Honour presented arms and a band played the National Anthem as he step-
ped from his carriage to the carpeted platform. It was all very grand and all
utterly unlike the Kitchener of the Sudan deserts. And throughout his period
of administration in Egypt he maintained a similar regal state. Gorgeously
clothed sy¢es ran before his carriage when he drove through the streets. His
household servants were resplendent in gold-decked Tutkish costumes. He
entertained lavishly and added accommodation to the Agency, which wasalways
crowded with callers anxious to remind him of their existence, His purpose is
clear. By such display he restored a waning British prestige to the pinnacle
it had attained under Cromer, and at the same time, by heightening his own
standing in the public estimation, he facilifated the fulfilment of his adminis-
trative duties and simplified his task of {rustrating many intrigues in Egyptian
court circles.

The determination shown by Kitchener in his efforts to suppress subversive
political movements placed his life in darger, but he paid little regard to warmn-
ings given by the Cairo police until an attempt was made to assassinate him in
July 1012, and the existence of a secret socicty directed against the Govern-
ment was disclosed. As already related, a further attempt was planned to be
made in Venice, but nothing came of it. He had friends among all classes of
the population in Caire and consequently many underground sources of inform-
ation to supplement the occcasional news conveyed to him by the Egyptian
Princess and reports made by the police ; and thanks to his fluency in collo-
quial Arabic, and easy approachability, he was kept fully informed not only
of local intrignes but of ilegal dealings in outlying districts. There is a story
that a village headman once told him that a certain influential Egyptian had
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made {20,000 through a dishonest transaction. Kitchener listened withount
comment and then produced a notebook from his pocket and turned over a
few pages, ““ Ah 1" sald he, * Ithink you are mistaken. The actual amount
was £23,000."

In the battles of Atbara and Omdurman, and later at Paardeberg in South
Africa, Kitchener showed that he could force himself to be tuthless when
occasion demanded ; and after Omdurman he approved the destruction of
the Madhi’s Tomb—an act which aroused consternation in certain circles—
but in cach casc he considered that drastic measures were necessary and conse-
quentiy he did not hesitate to take them. At Paardeberg he foresaw that if he
assaulted the Boor laager he would lose hundreds of men, but that if he
inyested it he would lose thousands from sickness.  Hence he stecled his heart
and gave the order for immediate attack, His grief over wounds and death
sometimes bronght tears to his eyes. The anticipation of the probable losses
in the attack on Gallipoli in the Great War caused him slecpless nights, and
later he insisted that his Government car should be used to transport wounded
men in London. Nevertheless, though cssentially humane, he displayed at
times a hardness which was somewhat disconcerting. At Wadi Halia in 1896
he asked the manager of the local Railway Workshops why a certain heavy
locomotive was out of action. The manager replied that the boiler had cracked
again and was dangerous. * What a pity "’ r¢marked K. * That engine could
take 3 large train-load of supplies across the desert. After all, we aren't parti-
cular o0 3 man or two ! ”* Again, in 1899, after he had ordered his Director of
Telegraphs to extend the telegraph system southwards from Khartoum and
had warned him that it must cost nothing and that no transport could be given,
he added % 1 know that the natives around Goz Abu Guma are starving, so
you can get as many as you ke for a handful of grain a day. As to transport,
vou can go a little way up the White Nile and seize the first native boat you
happen to meet, The line will be finished before the complaint reaches me."”
While Governor-General in the Sudan he drew up a civil ordinance under which
any man found wandering without visible means of making an honest liveli-
hood was summarily arrested and made to work for Government, a procedure
reminiscent of the press-gang. These are a few typical examples of his iron-
handed methods of administration which may, however, have been justified
by the circumstances.

Kitchener never blustered and never hurricd. His movements were delib-
erate and he weighed his words. Yet on occasion he could be caustic, Itis
recorded that when he entered the War Office as Secretary of State for Waron
6th August, 1914, he remarked * Dear me | What a War Office ! Not a scrap
of Armmy and not a pen that will write 1

Though endowed with ample commonsense and sound judgment, Kitchener
was not infallible, and, if economy were invelved, he could show an obstinacy
which sometimes Janded him in difficulties, For instance, in August, 1868,
his Director of Telegraphs had to establish communication across the Nile at
Atbara and the cable supplied was found to be 60 yards short even of the
estimated length of 1,200 yards which the Sirdar had decmed sufficient after
getting a Survey officer to check i, The Director and the Survey officer had
quite rightly allowed for the height of the banks, depth of water, irregularities
of bottom and the impossibility of Jaying the cable straight from shore to shore
and had finally added 59 for contingencics ; but Kitchener, after cxamining
the calculations, had insisted that the cable snust be laid straight and had struck
out the 5%. The attempt to lay the cable began. The ship could not steam
properly against the swift current and went across the river in a wide curve,
Soon it was apparent that the cable would never reach the far bank and an
attempt was made to anchor | but before the anchor could get a grip the last
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tarn of the cable bad gone overboard, and for the remainder of the morning
the Sirdar was unapproachable.

Accustemed to rough and ready soldiering with poor equipment and little
money, Kitchener always refused to be bound too closely by rales and regu-
lations. Red tapc found no welcome in his office and any waste of time on
unnecessary official returns was anathema. “ Don’t guote regulations fo me "
said he, “ They arc made for the guidance of fools.” He disliked correspon-
dence and rarcly altercd a letter submitted for his signature. If he disapproved
of the wording, he preferred to re-write the entire letter himself, Yet some-
times he undertook voluntary literary work. In 1873, for example, while
recovering from fever contracted in Palestine, he produced his only publica-
tion, a small volume entitled Lieutenant Kifchener's Guinea Book of Photo-
graphs of Biblical Sites, and in 1885 he wrote an article for The R.E. Journal
on the fall of Khartoum, His view of regulations was that they should at least
be interpreted with common sense. One day in 1898 the captain of the gunboat
Malik protested to him against the loading of the ship until her Plimsoll mark
was submerged. The Sirdar eyed him coldly. ' Plimsoll’s dead ” said he. But
perhaps his attitude towards rules and regulations is best jHustrated by his
method of recruiting officers for the Egyptian Army. Nothing could be more
informal, nor more fully justified by the results. Candidates were interviewed
in a small room in the Junior United Service Cluband, if approved, were certain
of appointment, There were no Selection Boards, no examinations—the Sirdar
was the sole arbiter. In November, 1898, while dining in the R.E. Mess at
Aldershot, Kitchencr heard good reports of 2 subaltern in the 17th Field
Company, R.E., so he sent for him after dirner and asked him point-blank
whether he would like to go to the Sudan for telegraph work. The youngster
jumped at the chance and soon afterwards received official orders from the
War Office, but so rapidly had the selection been made that when he reported
nimself at Egyptian Army Headquarters in Cairo he was told that nothing
was known of him or his appointment. Permission, however, was given to
him to proceed up the Nile and he soon reached Khartoum to grapple with
the problem of erecting hundreds of miles of telegraph line without material
and without cost.

Kitchener had little faith in examinations, though he recognized the value
of the Staff College and the necessity for an examination for entry to it
Captain A. G. Hunter-Weston, R.E., who joined his staif during the Dongola
campaign, was urged by him to try for entry as soon as possible and duly
qualified under most unorthodox cenditions. ™ From time to time "’ he writes,
“* I was given a paper, and without any preparation—for there were no text-
books—I had to attempt to answer the questions while sitting in a small tent,
covered with sweat which dropped on to my dust-covered table and formed
mud."* Again, when a certain R E. subaitern at Khartoum was du¢ to qualily
for promotion in 18gg, the procedure was even more informal. He had to
submit an “ Active Service Project * 3 so Kitchener, who was well aware that
the lad was fit for promotion, sent for him, showed him some previous projects,
and told him to set himself a suitable one. This he did, and passed with fiying
cojours |

Marked unseclfishness was shown by Kitchener in his care for the future of
his chosen subordinates, and in return for the support he gave them, he ex-
pected and received their loyalty and devotion. He was a staunch friead, if
a hard taskmaster. ‘' Give a man rather more than you think he can manage
and nine times out of ten he will do it " said he, and acted on that assumption ;
but if he heard that an officer was tired and over-worked he would insist on
bis taking leave. The eight R.E. subalterns, known as the  Band of Boys,”
who served him so well in the Dongola, Atbara and Omdurman campaigns,
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were objects of his particular solicitude. Most of them rose to be Generals,
and all whe survived had notable carcers. Whenever military operations were
imminent, Kitchener ordered them up from the lines of communication and
attached them to the Sfaff as ““gallopers’ so that they should have achance
to distinguish themselves in the ficld. These outings came to be known as
* week-ends at the front.”” The practice was defensible because few technical
units were available and the engineer officers could give useful advice to
infantry commanders. Kitchener never attempted to keep an officer, however
cfficient, if by so doing he would prejudice his carcer, In June, 1898, Lord
Cromer offered Girouard the highly paid appointment of President of the
Egyptian State Railways, and Kitchener, with fine generosity, urged Girouard
to accept the offer though the Canadian was his chief adviser on railway work
in the Sudan. Reluctantly, Girouard agreed and departed for Cairo, thus
severing his connection with the Sudan and with Kitchener himself until
they met in the South African War., )

Normally impassive and imperturbable, Kitchener displayed at times the
deepest emotion, When the gunboat Zafir had been brought in scctions over
the Kerma Railway to Kosha during the Dongola campaign and had been
laboriously assembled, launched and fitted, Kitchener embarked for a trial
trip ; but hardly had the stern wheel begun to revolve than a cylinder burst
with a violent explosion and the Zafir was out of action, Kitchener had sct
his heart or this ship, and the disaster upsct him so much that he retired to
his tent and was Dot seen for hogrs. Again, at the moving memorial ceremony
outside Gordon's ruined palace in Khartoum on 4th September, 1898, when
the final cadences of Gordon's favourite hymn ** Abide with me ™ had sunk
into silence over the Blue Nile, the Sirdar was visibly affected by the sclemnity
and pathos of the situation and showed that a very human heart beat within
his breast.

A childheod spent in Ircland seems to have bequeathed to him an Irish
sense of humour which revealed itsclf on occasion. He could appreciate the
point of a joke against himself and could derive much amusement from it if it
was presented tactiuily at the right moment. In 1892 his staff in Cairo drew
up secretly a facetiouns list of maxims for newcomers. ““ Never write anything
itran, “If you want somecthing done, catch the Adjutant General—he is sure
to be here tomorrew, 1f you want leave, catch the Sirdar. If you gel leave, go
home and take care never to come back.” And then the unexpected happened.
The Sirdar came in and found a copy. He studied it slowly and carefully.
“ Very sound " he remarked, and promptly initialled it. A few years later an
incident occurred whichamused him greatly when he heard of it, ‘He had been
wounded in the neck during a skirmish near Handub on the Red Sea Coast,
and 2 brother officer came fo see him in hospital in Caire. While they were
talking, he had a fit of coughing and said he had swallowed something, so the
doctor prescribed alarge dose of castor oil and hoped for the best. Now Cucen
Victoria was greatly concerned about Kitchener, and on the following morning
she wircd as usual for details of his condition and progress. The doctor sat
down to draft a reply. * Hitchener passed good night * ke wrote; then
pauscd, sucked his pencil and added *“ and bullet.”

The incident of the Camel Stamp may be guoted as an example of Hitch-
ener’s sense of humour. Towards the end of 1806, the Sirdar decided that the
Sudan should have its own postage stamp and secured a beautiful design from
a British artist ; but when he heard that the fee would be 2 5 gunincas he
rejected the design and ordered a young subaltern of the infantry to prepare
another. * Remember " said he. " There must be no caricature of me or
anyone else in it. The design must be ready in five days. Good morning.”
The subaltern induced a local Sheikh to pose for him on a camel angd produced
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his sketch. '* Not bad "' remarked K. ' T think it wiil do. Geod morning,”
and in due course the stamps appeared. The young designer then suggested to
Kitchener's A.D.C. that he would greatly appreciate a set of the stamps signed
by the Sirdar as a memento. To which K. replied “ Certainly, provided that
he pays the necessary 4s. &d. for the stamps ! ** Needless to say, no charge
was actually made and the signed stamps were added to the subaltern’s
collection.

During the Dongola campaign, accidents occurred daily on the Kerma
Railway, caused by the inequalities, sharp curves and steep gradients of the
line which Gircuard was extending rapidly along the right bank of the Nile,
One such accident resulted in a whole day being wasted, and Kitchener, who
had recently congratulated Girovard on the advance of the rail-hcad gangs,
wired to him ' Am bitterly disappointed at your miserable progress.” Girou-
ard was furious until he discovered that the message was a specimen of the
Sirdar’s humour and not meant to be taken seriously. However, a few months
jater, the tables were turned and the Sirdar himself was the victim. Water
had been found unexpectedly at a point far out along the Desert Railway on
which Kitchener depended for his advance southwards, and a bottle of it had
been brought to \Wadi Halfa. ” Don't say a word " said Colonel Maxwell, the
. Commandant at Halfa, * We will have some fun with the Sirdar when he
arrives.” In came Kitchener and was invited to have a2 whisky and soda. He
did not seem to appreciate the taste and asked Maxwell what it was. When
told that the “soda’ was actually water from No. 4 Desert Station, struck at-
»2 feet below ground, he was delighted and took the joke in good part, for the
discovery of water ensured the success of his project.

Asg British Agent and Consul Generalin Egypt from 1911 to 1914, Kitchener
had many stormy interviews with the Khedive Abbas Hilmi, whose deposi-
tion he secured shortly after the outbreak of hostilities. Abbas Hilmi was an
adept at cvasion, and on one cccasion, when he had taken an unfortunate
decision as ruler of Egypt and afterwards excused himsglf for it on the ground
that he was a mere vassal of the Sultan of Turkey, Kitchener lost patience
with him. * Your Highness *" he remarked. * My own position here is anomal-
ons enough. We really cannot have fwo incomprehensibles.”

1t is recorded that at a state ball in Cairo, given in honour of the Crown
Prince and Princess of Germany, the German Consul-General became engaged
to a charming lady. Kitchener heard of the happy event and next morning
he sent the Consul-General a cordial note of congratulation—together with a
cushion on which the suitor was presumed to have knelt to make his proposal |
The visits of another foreign Consul-General afforded Kitchener much secret
amusement. This individual, afier loosing a flood of intricate exposition and
explanation to which I{, listened with his usual calmness for half an hour,
would pause breathless and then exclaim “ Et maintenant, Monsicur le
Maréchal, je vais vous dire la veritéd.,”" These few episodes, selected haphazard
from many others, show that Kitchener was keenly alive to the ludicrous
and by no means lacking in wit.

Although the good things of life appealed to him, he was moderate in the
use of wine and alcohol. He liked a whisky and soda at lunch, another after
sunsct, and a little wine at dinner. It is curious how the legend of insobriety
attaches itself to any public man whose private affairs are matters of some
conjecture. It was so with Gordon : it was so again with Kitchener. In both
cases the allegation was unfounded. Both men were normal, and sometimes
spartan, in this respect, When Bennet Burleigh, the War Correspondent,
visiteq Kitchener in the desert during the Nile Expedition he wrote * Captain
Kitchener gave me a hearty welcome and added to my debt of gratitude by
producing two bottles of claret, his whole store, which we drank most loyally
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at dinner.” Itmay be remarked that in 1915 Kitchener followed the example
set by King George V and became a total abstainer for the remaining period of
the war. His doctor did not think this wise, but he persisted and substituted
strong coffce for whisky and soda and wine. To sum up, he appreciated
cceasional and well-earned refreshment but never exceeded the bounds of
propriety and commonsense.

In conclusion, a happy story from the South African War may be re-pub-
lished by the courtesy of the Editor of Blackwoods Maggzine, After the
cessation of hostilities in 1902, two Boer Commandants applied to the C-in-C.
for a " safe conduct " o visit their families in Pretoria. Kitchener readily
granted the request and suggested that they might lunch with him during
their visit; but on the appointed day he was unavoidably detzined and
accordingly sent a message of apology and asked that Iunch should be
started without him. Towards the end of the meal, he was heard approach-
ing and a Staff Officer suggested to the Commandants that they should hide
under the table, remarking jocularly * He has never caught you yet and
must not do so now.”” Kitchener entered, noted their absence, and expressed
his regret for being late and so missing them. Then the Commandants
appeared, grinning, from beneath the table and surrendered themselves in
time for port and biscuits.*®

A schoolboy joke some would say. But such jokes can only take place
among those who are determined henceforth to be members of one family

+and consign differences to the past. Besides, are not all truly great men
schoolboys at beart 7 Of a surety, Earl Kitchener of Khartoum, x.p,,
G.C.B.,, O.M.,, G.C.51, G.C.M.G., G.C.LE., etc., etc., formeriy- Commander-
in-Chief South Africa, Commander-in-Chief India, High Commissioner of
Egypt, Conqueror of the Sudan, Secretary of State for War, remained a
schoolboy at heart to the end.

This portrait, however inadequately and imperfectly painted, may serve
to show the man as hejvas and not as he was popularly supposed to be. Almost
unnoticed in youth and early manhood, he emerged in the thirties as a born
leader, brave, strong, resclute, capable, ingenious, shrewd, and thrifty, humane
by nature, hard yet very sensitive, outwardly reserved yetinwardly inclined
to be sociable, a loyal friend, an implacable foe, and an indcfatigable worker
whose life was devoted wholly to his country and his profession, * The unrest-
ing giant who above war’s din held his grave course and laboured mightily,
now beyond toil and clamour sleeps within the bosom of the eternal sea.”” So
Tuns the epitaph in the catbedral in Khartoum. It is a fitting memorial to
an outstanding figure in history. .

*Ex Africa semper aliquid novi. [Ed.]
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THE ROYAL STAFF CORPS, 18c0-1837.
PART II—New Orleans and Waterloo.
By Ligut.-Coroxet F. 5. GarwooD, R.E. (Refired}.

SUPERVISING the construction of the bridge of boats across the river
Adour, in February, 1814, does mnot finish the stary of Major Alexander
Tod and his Company of the Royal Staff Corps. The last shot in the Penin-
sular War was fired at Toulouse in April, 1814, and the veteran survivors of so
many battles might reasonably have looked forward to returning home and
enjoying the comforts of peace. But this was not to be. Unfortunately on
June 18th, 1812, the United States had declared war against Great Britain,
the conquest of Canada being one of the objects which they had in view
but in the first two years of the war three atternpted invasions had met with
no permanent success. The end of the war with France cnabled the
British Government to hurry reinforcements to Canada and greatly strengthen
the Colonial Forces, which had so long and gallantly resisted their powerful
neighbour, It was time fo carry the war intc the enemy’'s country,
and an expedition against Washington was prepared under the command of
General Ross. The troops for the attack were mostly composed of Peninsutar
Veterans, and amongst them was the Second Company Royal Sappers and
Miners, under the command of Captain Blanshard, R.E. This campaign in-
cluded the Battle of Bladensburg, the capture of Washington, and the
attempt on Baltimore. _

At Baltimore Genera! Ross lost his life, and his troops which had been
repulsed, were sent to Jamaica, where they were joined by a body of Penin-
sular Veterans, which arrived from Ergland under General Keane. That
officer now took command of the united force, numbering nearly 6,000 men,
and landed with it on December 24th, 1814, at the head of Lake Borgne. It
had been decided by the British Government to strike one more blow at
the Americans, making {ull vse of the Peninsular Veterans. Admiral Sir
Alexander Cochrane promised them pockets full of prize money; for this
expedition was to be as profitable as the raids of the Elizabethan Buccaneers
upon the Spanish Main. Several convoys, packed with troops, were sailing
across the Atlantic under orders for Negnl Bay, Jamaica, hoping to discover
Eldorado, but for many it was to be a rendezvous with Death,

A Rovar Srarr Corrs CONTINGENT.

Major A, Tod’s Company of the Royal Staff Corps spent the summer of
1814 at Hythe, where Ensign C. R. Scott, who was just 17, joined them. It
was then that he copied ifto his Note Book the drawings of the bridges, which
Major Tod had made in the Peninsalar War. Unkke his Gunner cousin Tom,
he did not keep 2 diary, but he has left behind a small book, labelled ** Pri-
vate Memoranda " etc., in which from time to {ime he jotied down important
events.

But this little Memorandum beok is about to start on a long sez voyage and
will not return to Hythe until afterthe Duke of Wellington bhas stoed all day
at bay at Waterloo, and muttered under his breath that if his army had
only been composed of his Peninsular Veterans, he would have won the batile
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in three hours. Major Tod's Company has reccived orders to proceed
overseas.
Aug. 1st. 1814.  Arrived at Fort Cumberland, Portsmouth to embark for
America,
Octr. 2nd. ,,  Embarked on board the Atlas 408 and samc day changed
to ithe Hyperion No. 203. ’
Gctr. gth, ., Arrived at Plymouth,
Qctr. zgth. ,, Sailed from do.
Dec. 2nd .. MMade Dominica and Martinique.
Dee, 13th. ,,  Made Jamaica. Spoke Siatira Frigate next day.
Dec. 19th. |, Made Cuba,
Dec. 29th. ,,  Made Mobile,
Idec. z0th. ,, Made Mouth of the Mississipi.

From Burgoyne's journal we know that the H yperion was sailing in a
convay, in charge of HALS, Vengeur{74) and containing General Lambert
and about z,000 troops—yth Fusiliers, 43rd Regiment, etc. Ensign Scott
describes the voyage in a letter to his mother, whick was commenced on the
7th November and added to from timc to time.  The Hyperion did not touch
at any port, nor speak any homeward bound ship, so the letter grew longer
and longer and could not be sent home until after the attack on New Orleans,
It finally reached Mrs. Scott at Woolwich on Marel: oth, 1815. From the letter
and the notes in the “ Private Memoranda ’ book, a complete picture of the
ill-fated cxpedition can be pieced together.

Tue Vovace oF taL “ Hyperiox,”

Novenber 17th, 1814. (At sca.} We had 2 narrow escape at Plymouth, the
cvening before we sailed, we had orders to send all our limited service mhen
on shore, to be discharged ; these amounted to 43 out of 62 ; so our company
would have been reduced to 19, in conscquence we should not have gone. The
wind however became fair, and next morning being in our favour, so that we
had not time to put the order into cxecution. We expeet to rendezvous at
Bermuda, but the orders are scaled, so we can form no certain opinion.
Certain it is, however, that it willbe a permanent landing, since we arc taking
dismounted Dragoons. I hope we shall make some prize moncy—I think it
not at all improbable, particularly if we go to the Floridas.

Note. This gives the strength of 2 Royal Staff Corps Company as a Captain,
three Subalterns and 62 men. There were cight officers in the Dragoon Mess,
and four in that of the Royal Staff Corps.

Decomber 4th, 1814, Martinique. We came in sight of land this moraing,
but as we are not to stop till we reach Jamaica, this will not be sent till then,
A fortnight ago we were three days sail from Barbadoes, when the wind
changed in the middlc of the Trades, and has kept vs out of sight of land {il
now. When you will get this the Lord knews ; and if peace is made, which is
not improbable, the first you will hear from us will be from Plymouth. Itis
now reported through General Lambert that we go to New Qrleans at the
mouth of the Blississipi,

Deceinber 15¢h, 1814. Again, my dear mother, we have been disappointed ;
we were two miles from Kingston (Jamaica), bt unable to send letiers or
anything else. The Admiral’s cutter came out and gave his instroctions to
General Lambert and we proceeded to the end of the Island, and as it after-
wards turned out, waited there for the arrival of General Pakenham in the
Stativa, Frigate, from England. Fortunately we fell in with him this momn-
ing. In the same ship with the General are General Gibbs, Colonel Bargoyne



1943 ] THE ROYAL STAFF CORPS, 1800-1837. 249

of the Engineers and Colonel Dickson of the Artillery. After staying with
General Lambert about an hour, they made 2ll possible sail, in hopes of over-
taking General Keane's expedition before they land,

Our force is to consist of General Ross's late army, about 4,000, cur own
about 2,500. General Keane's 2,500, Another coming from Portsmouth 2,000 ;
and another from the Mediterranean, making altogether about 13,000 men.
General Pakenbam commands the whole. Sir Alexander Cochrane, who is to
command and act in concert with us, has landed a body of Marines, and des-
troyed the fortifications of Pensaccla, I don’t know what you will think has
becoirie of us. We expect to eat our Xmas dinner at New Orleans and to return
with our pockets full of money. I hope we shall be disappointed in neither,

NARRATIVE FROM Mzao0. Book.

Sir John Keane landed at the mouth of a creek, about 15 miles from New
Orleans on the 23rd December ; he proceeded with about 1,500 men as far as
the banks of the Mississipi to within about six miles the same evening. After
encamping and whilst the troops were cocking theiv supper, they were sur-
prised by an attack from the Americans, who having heard of their landing,
marched about 3,000 strong to attack the British, At the same time a Frigate
and Brig dropped down the river and took our troops in flank. They were at
first thrown into confusion, but by the exertions of Sir J. Keane they were
finally repulsed. The 85th and g5th were chiefly engaged and suffered materi-
ally. Our loss was 291 killed, wounded and missing. The Americans retreated
about three miles and then threw up an entrenchment reaching from ihe
Mississipi, on swhich their right rested, to an impassable wood, which secured
their left.

AccouxT ixy LETTER HOME.

January 7tk, 1815. We landed on the third, after being bufieted about the
Gulf of Mexico for nearly three weeks. We found the Army waiting for us
before they could advance. Knowing you will expect if, 1 will give a detail of
what has been done. In consequence of a Captain of the Navy in Jamaica the
Yankees knew of our coming two months ago, and had collected an army of
about 13,000 men under General Jacksen to oppose us on landing,

General Keane's expedition about 3,000 sirong arrived about the Igth,
and finding the River Mississipi too strongly fortified, determined on coming
as near to the town of New Orleans as possible by the Lakes. The ships were
therefore anchored about one hundred miles {rom the city, not having suffici-
ent water to go nearer; and the men were sent up in boats to Pine Island,
where they remained about three days. This is about 40 miles up. General
Keane then proceeded up the Creeks, about fourteen feet wide, 50 miles
further up. He arrived there on the 23rd of December, and after having made
aroad for his provisions, ete., through a dreadful thick wood witha marshy
bottom. ©On that evening when the men were at supper, and sitting round
their fires, a schooner of eighteen guns opened a fire close upon them with
grape. They were on the banks of the river, and the American army attacked
them with about 7,000 men, on the other flank at the same time, Our Artillery
was called up and was just opening on the schooner, when they were informed
that the gsth were drawn up in front of them ; they therefore were of no use.
The night was so dark, there was no knowing friend from foe. After our troops
had suffered most severely, they were bronght into action, when they drove
the Americans in the most gallant manner before them, killing and taking
about soo men, Qur loss was 300, a great part of which were unfortunately
officers. Al who had been in the peninsula say they never saw anything like
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it ; the surprise and confusion was so great. The Yankees must have succeeded,
but that theirofficerswercalmostalldrank, otherwise our small army must have
been annihilated. The next day the schooner was barnt ; and the day after
General Pakenham artived. Since then the Yankees have not ventured ocut.

NARRATIVE FROM MEMC. BOOK.

1815. Jan. 1st. Discovered the Fleet and came fo anchor off Ship Island.
Jan. znd. Embarked in Schooner and went up the lakes.
Jan. 3rd. Landed and joined the Army before New Orleans.
Employed constructing bridges until the 8th.
Jan. 8th. Attack on the enemy’s lines repulsed.

THE ATTACK,

Sir Edward Pakenham baving joined some days after, and the Army having
been reinforced with the yth and 431d Regiments ; he determined on attacking
the Americans without delay. For this purpose he caused a canal to be cut,
communicating between the Mississipi and the small river by which the Army
had come up. The object of this canal was to enable our men of war's boats to
be transported to the Mississipi and thus carry part of our troops to the
opposite bank.

Everything being rea.dy, the atiack was made on the morning of the 8th
Jannary, abount 5 a.m. in four columns. One on the right bank of the River and
the other three directed to the left, centre and right of the enemy's Lines. The
centre column, which was the principal attack, completely failed, Sir
E, Pakenham and General Gibbs being both killed, and Sir J. Keane and
Colonel Thornton (Brig. Genl) wounded, Sir John Lambert, on whom the
command devolved, thought it prudent to retire to our former position, which
was done without any opposition from the enemy.

The attack hardly lasted twenty minutes; but our loss was severe—a2g1
- lkilled, 1,292 wounded, 454 missing, chiefly killed, total 2,027. The Americans,
including the Militia, were supposed to be about 15,000 strong: our force
about half that number, The breadth of the River Mississipi averages ahout
yoo yards,-the cuorrent extremely rapid.

AccounT IN LETTER HoME.

January 8ih, 1815. As I suppose, my dear mother, that dispatches must
be sent home after this unfortunate day, I shall bring my letter to a conclusion,
as I go with Tod and Campbell to make a road on the river to-morrow. Our
boats were passed through the Canal into the river by daylight this morning.
The treops they contained were the 85th, the Marine Battalion and sailors, in
all about 8oc men, under Colonel Thoranton of 85, who was severely wounded
at Washington.

The signal was then made for the general attack, when both sides advanced.
Sir Edward Pakenham placed every regiment on their ground and then went
and gave his orders to the 44th Regiment to maintain the ground they then
occupied till he gave them further orders, He then went to the right to order
the 4th Regiment to advance ; and after having done so, returned to the place
where he had left the 45th. They however had retreated without firing a shot,
and the ground was cccupicd by the encmy, and he was shot before he had
well discovered his mistake. In the meantime the gsth and 4th bad forced
the lines; and had the 44th come to their assistance, as was intended the
victory must have been certain.

The Americans did not venture to quit their lines, we therefore occupied
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the same position as before the attack. Qurloss has been very sovere ; besides
General Pakenham being killed, General Gibbs is mortally wounded and
General Keane slightly in two places, besides several field Officers and about
1,000 men in killed, wounded and prisoners. Nothing could have been more
unfortunate than the loss of a man, beloved by the whole army. His loss is
partly supplied by General Lambert, who is considered an excelient officer.

On the left bank of the river everything we could wish was perfonned. The
two batteries, which enfiladed our position, were forced in the most gallant
manner : and with the loss of a very small number of men, we took 14 pieces
of Artillery and some prisoners. Colenel Thorateon was unfortunazely slightly
wounded, We keep our ground on the other side, and are in hopes of cnfilading
their lines in return. I think ] have managed to il this sheet of paper toler-
ably well, and as I am writing in a most uncomfortable position, shall not
trouble your eyes with any more bad writing. You must not expect m= to be
in good spirits. I am however in excellent health, which I attribute partly to
the present state of the climate and to not having been off my legs for half a
dozen hours together since I landed.

Ever your affectionate son,
CrARLES ROCHFORT SCOTT.

COMMENTS.

“This letter which has covered a period of two months, and which mentions
many details of the voyage which have been omitted, was hastily completed
on the-8th January and despatched. It was hot from the battiefield and the
writer was susceptible to every rumour that was flying round the camp, so
Jittle importance need be attached to the disparaging remarks on the conduct
of the 44th Regiment. The whole disastrous episode occurred at dawn and
was over in twenty minutes and twe of the principal actors had been killed.

The R.E. Historian quotes from the R.A. Historian that General Pakenham
was killed after having gailoped up from the rear torally the brigade, which
had made the attack. Butdlajor-General Porter’s chicf concern is that Colonel
Burgoyne’s entry in his journal consisted only of the words: *‘ Janpuary 8th
1815. Attacked the enemy's position without success. Sir Edward Pakenham
killed." His brevity is assumed to mean that he was disgruntled, because at o
council of war held on that day he had strongly recommended the renewal of
the attack. Colonel Thornton's attack on the right bank of the river, had met
with complete success. The enemy’s battery had been carried and all their
guns captured. In later years General Jackson frankly admitted ** This unfor-
tunate rout had totally changed the aspect of affairs. The enemy now occupied
a position from which they might annoy us without hazard, and by means of
which they might have been able to defeat, in 2 great measure, the eflects of
our success on this side of the river.”” Burgoyne had the thankless task of
rowing up the river in a small boat and ordering the victorions Soldiers,
Marines and Scamen to retire. -

General Lambert held a council of war and decided to retreat. Withan army
encumbered with many wounded, camped on a river-side marsh, with not even
2 village to afford shelter, what else could he do ? A most vivid description of
the hardships endured by the expedition is given by a sailor.  But now comes
that infernal affair, New Orleans; a more horrid business was never gone
through by man or beast. May be you don’t know Lake Borgne, and yetitis
no lake, for it opens out into the Gulf of Mexico. Itisa very shoal navigation,
so that we had often seventy miles to go in open boats, loaded with sogers;
and buckled and belted as they were with knapsacks, there was no swimming
for it when the hoats were upsct or sunk, and many a poor trooper lies at the
bottom there. The shores are low, swampy and covered with reeds; and for
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the climate, I never thought there was such a place under heaven, a place
where you have summer and winter in twenty~four hours. In the day time we
were scorched, in the night we were frozen. Who would have thought of ice
about a boat’s bows in a place so near the West Indies. The black regiments
had no more notion of Jack Frost than * bite im 5o sce 'im.’ They died like
rotten sheep. Many a weary pull and sail I've had up and down that infernal
hole, which I wish I may never sce again. It is fit for nothing but snakes,
alligators and Yankees—begging the Jonathans pardons for knotting them
together.” :
From “ The Night Watch or Tales of the Sez.” EH. Colburn. 1828,

Tue RuETIREMENT.

Memo. Book.  lan, oth, 1815. Ordered to the rear, to make a road
for the army to retreat by,

Jan, 18th. & 19th, Army retreated to the Landing Place

and I embarked in the Dover's boat.

Jan. 20th. Obliged from bad weather to put on
board the Ranger, Transport.
Jan. 26th, Arrived at the old Hyperion,

As the boats belonging to the Fleet could not transport at one time more
than 2.000 men. and could only effect that once a day, it would necessarilv
have required 5 or 6 passages for the boats to have removed the whole army,
considering the number of wounded, the Artillery, Stores, etc. This likewise
would have been a difficult matter to have effected before an chemy so very
supesior in number, as he must latterly have been. To do away with this
inconvenience Sir J. Lambert ordered Major Tod to make 2 road from the
Provision Depot to'the first Landing Place at the mouth of the river, a distance
of about 7 or 8 miles. The stream along the banks of which this road was to be
made, ran through a boggy morass, which extended for several miles on each
side ; the whole of this space was covered with reeds about 9 feet high and no
wood, The stream received several lesser boyaux in its course and some of
equal size with itself, which greatly increased the difficulty of making the
road, and no materials for bridging were to be had. JMajor Tod's inventive
genius supplied, however nature’s deficiencies; he caused a number of trees
to befelled, from a wood a little in rear of our position, and floated down stream
1o the places where he had occasion for them. Those streams which were too
wide for the trees to span, he bridged by means of trestles, made with
the before mentioned trecs; and for one river about 100 yvards across he
was obliged to employ three flat bottomed boats. The trees having been laid
across, he caused fascines made with the reeds to be placed transversely and
then tied down with spun varn, which answered tolerably well.

Everything being ready, the Army retreated on the night of the 18th. The
sick, stores and chief part of the Artillery had been sent off by water whilst
the road was preparing. The retreat was covered by @ gun boat, which des-
troyed the bridges as soon as the troops had passed. The Americans however
were amused with the fires, which were kept burning ; and were pot aware
until some howrs after, that we had retreated. They pushed on a few vedettes
on the 19th; but merely to see if we were off.

THE PrLAaxs.

The most interesting and valuable contents of the Memorandum Book are
the plans on pp. 4, 5 & 6.
Plate 1. Plan of the Attack on New Orleans on January 8th. 1815. On the
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margin of p. 2 the following Regiments arc entered. 7th Fool. 4th, =21st,
43, 44, 85, 93. 95 Rifles. 1st W. 1,7 W. T,

Plate 2. Plan of Lac Borgne.

Plate 3. Plan of Mobile Bay and Fort Bowyer. :

The plans are drawn on both sides of the paper, and it needed great
skill on the part of the printer to reproduce them. The Memo. Book shows
that the Hyperion anchored at Spithead on 5th June, 1815, and all subsequent
entries commence on p. 7 proving that the plans and notes on the expedition,
which are all on preceding pages are all of an earlier date. Major Tod and the
officers of the Royal Staff Corps in his company, besides being skilled bridge
builders were trained map makers, and it is unlikely that any more reliable
map of the expedition of so carly a date exists. Ensign Scott developed into
anexpert cartographer and all theplans of Battles in ' The Life of Wellington '
were drawn by him.

Tue Laxping Prace.  {Plate 2.)

The Landing Place was a dry spot of ground at the mouth of the Briou
Bienvenu. There were @ few fishermen’s huts there and Sir J. Keane surprised
an American picquet here on his first arrival, Three of the picquet escaped,
but three days after, came in almost dead, and gave themselves up, not being
able from the.nature of the country to make their way to New Orleans.

Forr Bowvysr. ({Plate 3.}

Fort Bowyer is a wooden fort, built in the style of the American Block
Houses: it commands the entrance to Mobile Bay. One of our frigates attacked
it a short time before we took it; but unfertunately running aground
and it coming on to blow it was itself taken.

Memo. Book, 1815. Feby. 6th. Dropped down to Ship Island,

Feby. 7th. Dropped down to Horn Island & ran
aground.

Feby. oth. Embarked in a Schooner & landed on
Isle Dauphine ; bivouacked on oyster
shells and prickly pears—a hard bed.

Feby. 1oth. Arrived at Head Quarters.

Feby. 11th. Fort Bowyer surrendered.

Feby. 12th. Crossed over to Fort Bowyer, Garrison
marched out. 375 Men. 24 Pieces of
Artillery.

Feby. 13th. News of Peace with America arrived,
{Signed at Ghent. December z4th).

Aprit 3rd.  Hyperion sailed for home.

May gth  Made Bermuda and spoke a schoomer,
which informed us of the Revolution
in France.

May 22znd. The Afanly, Brig of War, hailed us
and said war was declared with France,
on zoth April. All hands up and gave
three cheers.

June sth. Made the Needles and anchored at
Spithead.
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THE ArMY OF QCCUPATION,

The Peninsalar Vetcrans returned to England too late to take any partin
the Waterloo Campaign ; but for the next three years the Allies had to provide
an Army to cecupy France. These were the years when the grass grewin many
barracks in England, for every fit man was needed on the other side of the
Channel. By June 24th, 1815, Major Tod’s Company was under orders for
France. On July zoth, Scott was gazetted a Licutenant in the Reyal Staff Corps
and embarked from Dover for Ostende, July 22nd. Landed at Ostende and
embarked in barges for Ghent. July 23rd, Ghent. On the $th August the
Company arrived in Paris, cxactly a month after the first English troops had
entered the City.

Henceforward they were always stationed with the Headquarters of the
Army. The Memorandum Book states; * Towards the end of January the
Army left Paris and marched into Cantonments in the neighbourhood of
Cambrat and Valencienines. Headquarters were fixed at Cambrai and the
Cavalry Headquarters at Cassel.” The next two years were uneventful, much
time being spent in reconnaissances, while leave home was liberally granted,
The end came in October 1818."

“ Grand Review of the British, Russian, Hanoverian, Saxon and Danish
Contingentsat Valenciennes. The Emperor of Russia and King of Prussia were
present and the Army amounted to about 80,000 men. The day after the
Review, Cole and self set off for Calais, to assist in the superintendence of the
embarkation of the troops, which occupied about a month. We then embarked
ourselves and landed at Ramsgate, from whence we proceeded to Dover
and Hythe.”

Enough has been said o show that the Officers of the Koyal Staff Corps
were veritably Staff Officers in the modern sense of the word ; but only the
junier ones were serving with the companies. The following account reveals
on what sort of duties the other officers were cemployed.

A Starr OFFICER AT WATERLGO,

As the most trifling particulars relaling to o great man are interesting,
it may be mentioned that the Duke wore on the day of Waterloo a plain biue
coat, a short cloak of the same colour, and a low cocked hat without feather
or ornament, save the British, Spanish, Portuguese, and Netherlands Cockades,
the three foreign ones being very small and attached to the Black Cockade of
England. He was mounted on his favourite charger * Copenhagen,’ and carried
throughout the day a large ficld telescope, which was generally drawn out for
use.” But it was not upon his telescope that he rclied upon obtaining early
information that the Prussians were coming to his assistance. At 8 p.m. the
last desperate attack by the Imperial Guard had been made and beaten off,
and not a single Prussian had been scen. Officers of the Royal Staff Corps had
been detailed to look out for them: and here is the story of one of
them.

** All was quict in our front about 7 o'clock, at which time I was on the look-
out for & Prussian Corps, we had for some time been expecting to come upon
our ieft by way of Ohain. Perceiving no indication of its approach, I rode in
the direction of that village, and having proceeded more than a mile, saw, but
still a good way off, a body of cavalry, that I rightly concluded to be the
advance of the corps of which I was in scarch. Upon riding towardsit, I fellin
with a line of skirmishers and learnt from an infantry Officer, whom I accosted,
that the cavalry I saw was commanded by General Von Reeder, who immedi-
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ately afterwards appeared on a rising ground near me, at the head of his staff,
and I recognised his person, having met him before at Brussels. After exchang-
ing a few words with the Prussian officer, who was anxious to learn something
of our battle, and having told him that his men might spare themsclves the
trouble of locking in the standing corn for an enemy, as I saw some of them
doing, there being none within two miles of them, I retraced my steps. All
this time I had heard no firing, except of a few cannon from the direction of
Mont St. Jean, but on my way back I conld see the flashes, {or it was then
growing dusk, and hear the report of guns far in advance, but rather to my
leit, which I conjectured {o be from the Prussian Artillery.

On regaining our position I found to my surprise that it was unoccupied ;
but on the crest of the opposite hill dark massés were in motion. The French
had been defeated, and our troops were in pursait. 1 saw no Prussians
crossing the valley towards La Belle Alliance, and was satisfied that none of
the troops, belonging to the corps moving by Ohain, were then up. I had
not ridden fast, for my horse was both wearied and wounded ; but I still
must have been far in front of General Reeder's Cavalry, which was moving
very slowly when I leftit.  What afterwards fell vnder my observation may
not be snworthy of notice. Passing down by La Haie Sainte, around which
vur Lileguardsmen and French Cuirassiers lay very thick, T went along the
chaussée towards La Belle Alliance ; but was obliged to go off it before I
arrived there, in consequence of the road being blocked up with French guns
and tumbrils. I counted 20 pieces as I hastily passed, Jammed into 2 space
about 30 yards in length, where the chaussée had low banks. Some distance
after passing La Belle Alliance, and near the farm of Rossome, I came upon
a spot to the right of the chanssée, where hundreds of bright French muskets
lay almost as if a body of troops had been ordered to ground arms; they
must have belonged to the 0id Guard.

At this place I crossed to the left of the road and directly found myself
amongst Prussian infantry, who were streaming across the country from‘the
direction of Frischermont, in a state of anything but order. 1 saw these
troops savagely bayonet the unfortunate wounded Frenchmen as they
passed along ; and an English Light Dragooen, who was sitting with his back
against a wall, would have shared the same fate by mistake, but for my
intervention. Pushing on I soon after overtook some of our own infantry ;
and also came upon our glorious commander, who was very thinly attended,
most of the staff having been cither killed or wounded. It was then dark,
angd I heard orders given by the Duke for his troops to quit the chaussécand
halt. They moved accordingly to the right and left the road clear for the
Pruassians. ’

After this His Grace remained for a few minutes, immediately in rear of
the sz2nd Regiment, conversing with Colonel Colborne, and other people,
whom I was unable to distinguish ; and saying he would order up some
provisions for the troops, the Duke turned his head towards Waterloo. By
this time the Prussians were sweeping across from the direction of Frischer-
mont in vast numbers. \When near La Belle Alliance, the Duke met with a
group of mounted officers and continued for some time In conversation with
the principal individual of the party, but who he was I could not discern on
account of the darkness. We were surrounded by Prussian Infantry, and
upon asking an officer near me, who the Duke was speaking to; he said it
was Blucher. I imagine it must then have been near ten o’clock. The inter-
view between the two commanders was brief ;| and the Duke of Wellington,
followed by only five officers, continued on at a {oot's pace to the village of
Waterloo. Darkness shrouded from our view the spectacle presented by the
great number of dead, 2s we rode by La Haie Sainte, but the frequent snort
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-and start of our horses reminded us that the ground they trod was tenanted
by dead and dying men.

It is necessary for me to add, that I was then serving in the Royal Staff
Corps, the officers of which were chiefly employed in the duty of reconnais-
ance; and being attached to headquarters, 1 had the opportunity of witness-
ing much of the battle, as well as secing the situation of the 1st Prussian
Corps, which latter circumstances gave rise to this—perhaps toc lengthy—
narration.

Major Basil Jackson,
from " The Life of The Duke of Wellington.”

AvTrES TEMPs—AUTRES MEuUrs,

The Victorians have comsistently blackened the reputations of King
George IV and his brothers on account of their morals, For them every man
should live like Sir Galahad, whose strength was as the streagth of ten
because his heart was pure. It must be admitted that ncither the sailors of
Nelson nor the soldiers of Wellington were able at all times to live in such a
rarified atmosphere. But the Royal Dukes retained both the devotion and
the affection of the Navy and the Army to the end. The second brother,
King William IV, as soon as he mounted the throne, visited Woolwich and
invited 42 R.A. Officers to dine with him at St. James’ Palace and bestowed
on the R.A. and R.E. the dotto ' Ubique quo fas et gloria ducunt,” which
they have borne to thisday. The cldest brother Frederick, at the commence-
ment of the Century, apparently on his own initiative and by the force of his
own personality, created the Royal Staff Corps, and by the end of the war,
had so improved the training and organization of the British Army that it
became the best in Europe. As more than a hundred years have passed
siice the Duke of York’s death it may be of interest io recapitulate his
claims to be held in perpetual honour by the British Army.

TxHeE Duke oF Yorx,

Lord Nelson gazes down on thowsands of passers-by from a lofty column
in Trafalgar Square. Everybody knows what Nelson did. King George IV
is perpetuated in Regent Street at the end of which, in Waterloo Place,
another tall column stands commemorating bis brother the Duke of York.
Time has dimmed his fame and cbliterated even the name of the Royal Staff
Corps, which he founded. The statue of Ficld-Marshal Burgoyne stands
near the base of his memorial, and not one passer-by in a thousand could
tell you who he was. The cquestrian statue of the Duke of Wellington has
been banished from London, yvet no one would suggest that the Iron Duke
bas a prior claim to overlooking Waterloo Bridge than his quondam Com-
mander-in-Chief, Frederick Duke of York. He died on Jannary sth, 1827,
and already by the roth Janunary Tom Scott's Diary records that at the
Royal Artillery Headquarters at Woolwich “ at twelve o’clock a General
Meeting was held in the Mess Room to consider the proposition of Lt.-Col.
R. Pym, which was carricd unanimously, that the wish of the Regiment to
subscribe generally with the Army to erect a statue to the late Commander-
in-Chief, should be notified to the Master-General. A Committee was ap-
pointed for that purpose, to forward the communication.”

The monuzment to the Duke of York is the tribute of every branch of the
British Army to the man, who was their Commander-in-Chief from 1755 to
180g and again from 1811 to 1827, comprising practically the whole period
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of the Napoleonic wars. What had he done to deserve such an honour ?
The answer to the guestion is given in a lengthy ** Memoir of the Duke of
Yerk ' in the * Literary Gazette " of the 13th January, 1827, by no less an
author than Sir Walter Scott, who says that * the Royal Duke had early in
his career, acquired and kept to his death the epithet of the Soldier’s Friend.”
A few salient points have béen extracted from this memoir.

‘“ It is as the Teformer and regenerator of the British Army, which he
brought from a state nearly allied to general contempt, to such a pitch of
excellence, that we may, without much hesitation, claim for them an cquality
with, if not a superiority over, any troops in Europe. The Puke of York had -
the firmness to look into and examine the causes, which ever since the
American War, though arising cut of circumstances existing long before,
had gone as far to destroy the character of the British Army, as the natural
good materials of which it is composed would permit. The heart must have
been bold that did not despair at the sight of such an Augean stable. In the
first place, our system of purchasing commisstons, itself an evil in a military
point of view, and yet indispensible to the freedom of the country, had been
stretched so far as to open the way fo every sort of abuse, No science was
required, no service, no previous experience whatsoever ; the boy, let loose
from school last week, might in the course of a month be a field officer if his
friends were disposed to be liberal of money and influence. It was no un-
common thing for a commission o be obtained for a child in the c¢radle;
and when he came from college the fortunate youth was at least a lieutenant
of some standing, by dint of fair promotion, To this state of things, by a
succession of well considered and effectual regulations the Duke of York
put a stop with a firm but gentie hand. Terms of service were fixed for every
rank and neither influence nor money were permitted to force any individual
forward, until he had served the necessary time in the present grade which
he held, No rank short of that of the Duke of York, no courage and deter-
mination inferior to that of His Royal Highness, could have accomplished 2
change so important to the service, but which yet was so unfavourable to
the wealthy and to the powerful, whose children and protégés had formerly
found a brief way to promotion.

Thus a taste for studying mathematics and calculations applicable to war
was gradually introduced into the Army. If, therefore, we find in the modern
British Officer more information, a more regular course of study, a deeper
acquaintance with his profession and a greater love for its exertions ; if we
find the private sentinel discharge his duties with a mind unembittered by
petty vesations and regimental exactions, conscicus of immunity from
capricious violence and knowing where to appeal if he sustains injury ; if
we find in all ranks of the army 2 love of their profession, and a capacity for
matching themselves with the finest troops Europe ever produced ; to the
memory of His Royal Highness, the Duke of York, we owe this change from
the state of the forces thirty years since. The means of improving the tactics
of the British Army did not escape his Royal Highness’ sedulous care and
attention, Formerly every Commanding Officer manceuvred his regiment
after his own fashion : and if a brigade of troaps were brought together, it
was very doubtful whether they could execute any one combined move-
ment, and almost certain they could not execute the various parts of it on
the same principle, This was remedied by the system of regulations compiled
Ly the late Sir David Dundas, and which obtained the sanction and counten-
ance of His Royal Highness.

We can but notice the Duke of York's establishment near Chelsea for the
orphans of soldiers, the cleanliness and discipline of which is a model for
such institutions ; and the Rowal Military School or College, at Sandhurst,

M
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where every species of scientific instruction is afforded to those officers, whom
it is desirable to qualify for the service of the staff. The excellent officers
who have been formed at this institution are the best pledge of what is due
to its founder, Again we state that if the British soldier meets his foreign
adversary not only with equal courage, but with equal readiness and facility
of manwuvre ; if the British officer brings against his scientific antagonist,
not only his own good heart and hand, but an improved and enlightened
knowledge of his profession, to the memory of the Duke of York, the army
and the country owe them.”

Concrusion.

It was due to the Dukc of York that the PBritish Army possessed
in the Royal Staff Corps as capable and highly trained a body of
Staft Officers as any in Europe. By his death they lost their best friend, and
the war-weary Nation cried : © Away with them, we shall never require
their services again,”” For that redoubtable old warrior the British Lion is
obsessed by one of the strangest of phobias, he hates soldiers. The result is
when his tail is twisted and he, very unwillingly, goes into battle, he isalways
unprepared. Thousands of soldiers lives have been sacrificed becatise of his
negligence, while he remarks quite cheerfully : ““ I always lose every battle
but the last.” And when that has been won, it is little concern of his, what
happens to the soldiers who, so gallantly fighting against desperate odds,
were victorious in the end. What was the final fate of the thousands of men,
who wore King George's uniform ? That is the real problem after every war.
Were the Peninsular Vetcerans, whose bones are buried on the banks of the
Mississipi, better off than their comrades who returned to England ? If you
study the diary of Bt. Major Thomas Scott of the Royal Artillery, who died
in r834, which reveals the poverty and misery endured by the ex-service
men of his generation, you would certainly say that they were. But you
have only to read your Dickens to learn that the England of those days was
no land fit for heroes to live in,

As for the Royal Staff Corps, I do not know what happened to that capable
officer Colonel Alexander Tod, ¢.B. Baut as a sign of good faith and to prove
that the Corps really existed, I conclude with its crest, which was pasted
inside 2 volume, which once belonged to the disbanded Mess at Hythe.
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THE METAMORPHOSIS OF INFANTRY.
By CyriL FaLls,

{Republished from The Ilustrated London News of 17.10.42 by kind permission
of the Edilor.}

Last week I wrote about some trends of strategy ; this week I shall try to
relate them to the developments of factics which exercise so strong an infiuence
upon them. I shall deal particularly with infaniry, first, because it has taken
an important part in the developments, and, secondly, because its prospects
have greatly improved in the process. I do not want to suggest that there
has been any sudden or abrupt change in factical practice, still less in theory.
There seldom is in warfare. Admittedly the change at the beginning of this
war appeared to be revolutionary, but solid links can be discerned running
from the Battle of Cambraiin 1917 through the campaigns of 1918, the British
plans for rgrg—never put inte efiect because of the German collapse—the
Spanish Civil War, tc the German campaigns against Poland and France.
Some observers of these last wondered what the Germans wanted with all
their infantry divisions, and were greatly astonished when they heard that
more were being created. It is tmie that Germany might nof have created
these fresh divisions had she not intended to wage war in the wide spaces of
Russia. Yet it is not the case that the number of divisions which she possessed
at the time of the French campaign was excessive in view of her possible
needs, Nor is it correct to suppose that those campaigns could have been
won and the victories completely clinched without infantry in mass. A portion
of that mass took an active part in the fighting. That portion which was not
called upon to fight constituted a reserve which helped to impose a decision
by its very presence.

Yet there can be no doubt that armoured forces dominated the battlefields
of Poland, Belgium and France, and that they do not dominate the battlefields
of to-day to the same extent. One of the reasons for this is obvicus:
Germany's focs are now more strongly armoured than they were in 1939 and
1940. Armour imposes respect upon armour, A second reason is the increase
in the number of anti-tank weapons, not merely as a whole but alse of those
placed in the hands of the infantry. A third reason is the fact that the German
tank’s ally, the dive-bomber, does not have matters all its own way as once it
did. A fourth reason is the scientifically planned attack from the air upon the
transport of the armoured division. A fifth—where British and Russian
Armies are concerned, for German field artillery does not appear to have
lived up altogether to its old reputation for quick adaptation—is the effective-
ness of the field gun against the tank. And Jast, but not least, is the habitua-
tion of the soldier’s mind to & bew problem, the thought which has been
applied fo its solution, and the consequent improvement in infantry tactics.
Tanks can no longer afford to take the liberties they did. They must have
the co-operation of other arms, of all other arms, to 2 greater extent, They
can pin down troops holding a position and virtwally prevent movement
upon it, but they cannot charge a strong position unless 2 large proportion of
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its anti-tank guns have been put out of action. They have become mobile
armoured gun positions rather than mechanized armoured cavalry, though
the armoured car still {ulfils this role. They nced increased infantry support,
and this has been obtained by reducing the tanks and augmenting the infantry
of the armoured division.

As I have previously pointed out, the infantry has taken a partin bringing
about this state of affairs and profited by it, as is only just. Nor does this
apply only to the infantry which forms part of the armoured division or to
the infantry divisions which are ranked as “ motorized,” For, if the armoured
division has become increasingly a force of all arms used in complete co-
ordination, infantry has not stood still in this respect. Indeed, the infantry
of 1942 is astonishingly different from that of 1914, with its two machine-
guns to a battalion, and a great deal more powerfully armed than that of 1918,
The normal British infantry battalion possesses its own light armoured fight-
ing vehicle, the * carrier,”” a uscful, hardy and reliable little vehicle of which
the Germans have no complete equivalent. It has a great volume of fire-
power from automatic weapons, anti-tank weapons and mortars. It can do
its own mine-laying under the instruction of its own picnecrs. It carries its
own wireless sets, works them itself, and keeps them in order. The infantry
division has at its disposal a reconnaissance unit which is nominally infantry
also—with the badge of an infantry regiment—but which is equipped for
extremely rapid movement and is at the same time extremely hard-hitting.
In one respect British infantry has an advantage in striking power over that
of almost all other nations because of the increased apportionment to it of
the infantry tank, comparatively slow-moving beside the cruiser of the
armoured division but much more powerfully protected.

The cffects of the developments to which I have referred have been of
importance both materially and morally. Freedom of mancenvre has been
to a considerable degree restored to the infantry. It is true that all mancuvre,
all movement even, is conditional upon readiness to adopt instantly a disposi-
tion suitable for defence upon the approach of hostile armoured forces, But
that is a condition which is not peculiar to infantry ; artillery caught in the
open on the move finds itself in an even more parlous situation. Yet perhaps
that is nat the right way in which to look at the question. It is not infantry
so much as the infantry division which has regained this freedom of manceuvre,
the well-armed infantry battalions of to-day backed by highly mobile and
hard-hitting field artillery, such as the British 25-pounder gun. With hostile
fronts generally far apart as they commonly are now before battle, the
infantry may have t0 make long approach marches, drive in the enemy's
cutpost screen in the half-light before dawn, and before day has broken form
up for assault upon a flank or a previously discovered weak point. That is to
say, some of the conditions of older wars have returned, but they have come
back accompanied by greatly increascd pace of movement in mechanized
transport. And thinking, command and control are vastly increased by
increased pace. There is no more difficult lesson for the experienced infantry
officer to learn than that of operating ot the new pace of warfare,

On the moral side the effects have been no less striking. When the tank and
the dive-bomber appeared to rule the battlefield it was unavoidable that the
average infantryman should feel his self-confidence shaken, He was stilt
prepared to fight hard, to do his utmost, but he could not look forward at
best te do more than play a very minor part, while at the worst he felt he might
be swept away like dust before a broom. If the battle ended successfully, the
victory was not his, and his contribution to it was of the smallest. In case of
defeat, the odds were heavy that he would be overrun and, if he survived,
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would fall into the hands of the enemy. That day is passing. The infantryman
still runs big risks and has to face one of the hardest roles in batile, but he can
reap the reward of his labours. He can feel that he is pulling his weight and
1ake pride in his achievements. And he can realize, if he is taught fo do.s0,
that of all the fighting men of the Army he is the man who is called vpon to
display the highest ali-round skill. Others may be more skilled technicians
in this line or in that, but no other has to know or to do as many things as he.
At his best he is the ideal trained soldier. And the most devastaling ervor
that could be made by the Adjutant-General's department would be to copy’
the policy of the latter half of the first World War, to give the other arms
their requirements from the intake first and then hand over the leavings to
the infantry, 1 sce no signs that such a policy is, in fact, being followed.

The tactics of an infantry division in the offensive will be strongly influenced
by the information available as to the whercabouts of hostile armoured forces.
Should it appear improbable that there are any of them so placed 2s to be
able to intervene during the day of the attack, then the infantry division
may adopt a very bold policy after the onfer crust of the enemy’s resistance
has been broken. The more open the order in which it moves, the wider wil
be its opportunitics and the smaller the risks from hostile air attack. Against
an enemy who can move no faster than it can itself, it has no need fo be greatly
perturbed about the danger of a sudden counter-attack. If one is launched
and strikes a single small column, the rest will have time to coagulate. Very
different will be tie case if there should be reason to expect the intervention
of the enctny’s armoured farces sithin a few hours, Insuch a case the infaniry
division may still venture to advance at a fair pace but it cannot venture
to spread itself over so much ground, and it can scarcely take the
risk of moving 21l at once, all of a picce. Perhaps its best model in
such circumstances will be one of those caterpillars which move
forward on a group of fore-legs, then bring thesc to a halt and move the hind-
legs up to them, at the same time arching the middle part of the body. That
is how an infantry division should move in face of such a threat, the fore-
part consisting of an infantry brigade reinforced with artillery, the hinder-
part consisting of the main body of the fighting troops, with the larger propor-
tion of the anti-tank guns always covering the part which is halted,

I have left myself little space to deal with defence, of which, however, 1
have frequently written in thesc pages. A system of deeply echelonned
fortified localities defended by forces of all arms may be inadequate to with-
stand a really strong armoured attack over a long period unless the ground is
exceptionally favourable, but it will impose respect from the enemy's armoured
forces and at least gain time for friecndly armourcd forces to move up fo its
aid, But I must leave that subject for this week, because I want to make one
more point which seems to me to be of great importance.

This comparative recovery of freedom of actien by the infantry should be
of exceptional value to the British. The British officer is, as & rule, an’'in-
different theorist, His preparation for war is therefore, as a rule, inadequate
because he does not make the logical deductions of the German—nor, inciden;
tally, dees he have at his disposal the material with which to test fthem., But
when he settles down to war and has to bring his practical abilities to bear
upon a subject with which he finds himself constantly at grips, he oiten attains
mastery over it. The Briton has a remarkable gift for the practicat side of
war, and not least for tactics. British infantry, in particular, has had a good
reputation in this respect in almost all the wars in which it bhas taken part.
1t is, therefore, of good augury that the British infantryman of to-day shouid
see before him a prospect brighter than that of three years ago, a chance of
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reaping the reward of his natural initiative and resource. But he must remem-
ber that in some directions he still has ground to cover before he can catch up.
Apart from that, he is working in a field where there is no perfecrion and where
the most skilled must go on learning.

THE UNIQUE SECOND-LIEUTENANT.

In The Roysl Engineers List issued in April, 1942, and again in that
issued in October, 1942 only one Second-Lieutenant {Regular} is shown viz. :
Holmes, W D.C.—surely 2 state of affairs unique in the bistory of the
Corps.

* * * *

At the top of the tree
There's one Chief R.E.
Down at the root
There's one Second Loot.

It's normal to be

‘The one Chief R.E.

But Holmes, as the only
Second Loot, must feel lonely.

Can’t someone recruit
One more Second Loot
Or discover a plan
To promote the poor man ?
' ARAL

* " » .

The above was unfortunately mislaid at the time of receipt, but the Editor
trusts that the Season of the year and the excelience of the verse will be suffi-
cient apology for its tardy appearance. Our kind-hearted readers will be glad
to know that znd-Lieutenant Holmes was promoted on Ist October, 1942,
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ELECTRIC ARC WELDING.
By E. S. WADDIXGTON, M.5.E, MINST.W,, AMIE.(S.A.), ASSOCIATE L.E.E.

{Extracted by the kind permission of the Society of Engineers from their
Journal and Transactions for January-June, 1943.}

Tauis paper is intended to deal with some. of the developments in electric
arc welding in the last few years, and for purposes of convenience it has been
divided into the following sections :(—

1. Electrodes.

2. Arc Welding Machines.

3. Arc Welding Technique, Practice, Testing of Welds, etc.

SECTION 1.

ELECTRODES,

Whilst in the early years of electric welding bare wire rods were used,
European practice in recent years has been almost entirelyin favour of coated
electrodes and even in the United States of America, where at one time a
considerable quantity of bare wire was used, coated electrodes are now
being used almost exclusively.

Before dealing with the various types of coated electrodes, it may perhaps
be as well to point out the disadvantages of bare wire. When arc welding
the temperature lies befween g,000 and 12,000°F, and such temperatures
affect the gaseous medium in the neighbourhood of the arc, causing the
. oxygen and nitrogen to be atomized.

The combination of exygen and the molten metal {ends te form iron oxides
and has the effect of producing porous welds, whilst the nitrogen forming
Fe,N tends to cause the weld metal to be brittle. These effects of atmos-
pheric conditions on welding with bare wire led fo the need for coating the
wire with various forms of fiuxes, which enabled protective slags to be formed
and for embrittlement and porosity of the welds to be avoided. Later, flux
coatings providing protective gases as an envelope to the arc were adopted.
The wire, when produced in this form, is known as an electrode, as distinct
from a welding rod which is uncoated wire.

The main types of electrodes are :—

(@) Electrodes for mild steel.

() Electrodes for "D steel and kigh tensile steels.

{¢} Electrodes for maganese steels and wear-resisting steels, tool-
tipping, etc.

{d) Electrodes for non-ferrous alloys, cast iron.

{e} Electrodes for light alloys,

These main groups of electrodes can in turn be sub-divided into a number
of special classifications, and the mechanical properties demanded in each
classification may vary widely.

Dealing with the first main group, namely, mild steel, the first classification
for ordinary work can be stated as an electrode complying with the following
conditions :—

Tensile strength .. . .. 24-27 tonsfsq. inl
FElongation on z in, in the region of 10-14 per cent.

This classification is not sufficient, however, for work which is subject to
high static and dynamicloads. For thisclass of work an electrode isrequired
having mechanical properties in the neighbourhood of :—
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Tensile strength . .. -+ 30-33 tons/sq. in.
Elongation on 2 in. .« .. 28-32 per cent,.
Yield point .. .. . 24-27 tonsfsq. in.
Cold bend angle (over 2d.) .. I80°

Brinell hardness . .- -+« I45 (approx.)
Izod impact .. .- - ..  55-56 ft, Ibs.

Feor the sccond main group, high iensile and special steels, a type of clec-
trode is required with the following characteristics :—

Tensile strength e - ‘33-48 tonsfsq. in.
Elongation on 2 in. .. .. -+ 24-20 per cent.
Brineli hardness .. e +. IB0-200

There are certain types of high tensile steels containing a copper content
so as to prevent oxidization. The deposited metal of clectrodes suitable
for this type usually contains about 5 per cent copper.

The next group of special electrodes is for reinforcing purposes. The most
common types are electrodes designed for reinforcing or repair of peints
and crossings for railways. A typical classification for such electrodes is :—

“Tensile strength .. . .. 25-29 tonsfsq. in.
Elongation on 2 in. .. .- I7-21 per cent,
. Brinell hardness .. .. <. 250

For this type of electrode the deposited metal can be hardened by quench-

ing with water, and in this case a Brinell hardness in the neighbourbood of
400 can be obtained, or 250 if oil quenching be nsed.
- Another type of electrode for the reinforcing of mild steel and manganesc
steels, and obtaining an extremely bard weld to give resistance against sub-
sequent oxidization, is the type of electrode vsed for dredger buckets, steel -
sieves, vibrating tables, ete. Modern examples have a Brinell bardness of
about 600, This type of electrode is limited to steels baving a maximum
content of 8 per cent manganese, and for high alloy steel containing 11 to 14
per cent manganese 2 special type has to be developed, but the
Brinell hardness is usually in the neighbourhoed of 200, although cold work-
ing will increase this to 500/600.

. Tooltipping Electrodss—In addition to hard depositing electrodes of the
above types, electrodes of high speed steel bave been developed the weld
metal deposit of which corresponds to high speed steel in general use. It is
claimed that tools and cutters made from this type of electrode can be put
into production under exactly the same conditions as the original steel. In
view of the importance of high speed steel and the considerable saving made
by depositing such ¢lectrodes on to carbon or nickel steel blanks this devel-
opment is one of importance. The cutting edge deposited by such electrodes
has a bardness of between 61-64 Rockwell “C” scale.

Electrodes for Stainless Steel—In addition to electrodes for the welding of
mild and high tensile steels and for reinforcing, eleetrodes have also been made
for the welding of stainiess steels.

- These weldable stainless steels are nearly all of the chrome nickel alloy type
known as 18/8 (18 per cent. chrome and 8 per cent. nickel} and can roughly
be divided into two types:—

1. Those baving 2 low carbon content,

.2.  These having a high carbon content.

‘Certain of the stainless steels have a molybdenum content varying from
1.5 te 3 per cent., this being added to prevent corrosion.

A typical specification of a straight 18/8 electrode would be 1—
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Tensile strength . . -« 38-48 tonsfsq. in.
Elongation on 2 in, .. . .+ 35-45 per cent,
Brinell hardness . .. 1Ioo-180

Another type of steel used is 25[20 and =2 suitable electrode specification
for this would be :(—

Tensile strength < e .. 45-5I tonsfsq. im.
Elongation on 2z in. .. . .. 30-35 per cent,
Brinell hardness .. .. .. IQ0-220

Electrodes for Non-Fervous Melals and Cast Ivon,—Recently arc welding
electrodes have been developed for the welding of non-ferrous metals such
as aluminium and copper, but the application of such electrodes is not on
a very extensive scale at the present time.

Very considerable research has been made on types of electrodes smtable
for welding castiron in order to produce machinable deposits, and electrodes
in this category can be divided into two grades:—

1. Those suitable for welding cast iron, the deposit of which is not machm—

able without heat treatment.

2. The other type, the deposit of which is machinable without heat treat-

ment. These electrodes have a monel base with a high nickel content,

Elecirede Efficiency.—Very extensive experiments have been made regard-
ing electrode efficiency, and the particulars given hereunder show a com-
parison between two types of electrodes (called A and B for convenience),
and also show the basis used for calculating the efficiency of electrodes,

B .
1. Weight of core wire (in ozs)) in one rod 1.02 1.04
2. Weight of core wire (in ozs.)) in fused
part of rod - .. .. 0.9I5 0.93
3. Deposited weight {in ozs} e c.81 0.87
4. Actual welding time per rod (in mms} 1.35 1.06
5. Welding-are current in amps .. .. I30 140
6. Welding-arc voltage in V . .. 26 2¢
Caletlated Values.
7. Welding-arc energy in watis .. .- 338 40060
8. Theoretical depositing efficiency in 9, 88.59 939,
g. Practical depositing eficiency in 9 .. 309, 84%
Data per 100lbs. of Deposited Welding Material,
10, Number of rods .. . .. .. 1G75 1840
11. Actual welding time in mins, .. .. 2b75 1950
12, Primary power consumption in k.wh. 188 160

Having considered the question of electrode efficiency, the most recent
development is the consideration of clectrode speed, and speed of welding
deposit is, in the author’s opinion, far more important from the practical
point of view than high theoretical values.

The speed of welding of various types of electrodes is proportional to
the time required to deposit a fixed size of electrode over a foot of
weld. In both cases the thickness is pre-determined and electrodes
chosen, the mechanical properties of which are identical, or which meet the
requirements of the particular section. An example of the enormous im-
provements made in this direction can be seen by the fact that an older type
of electrode, of 8 s.w.g. in a butt weld, would take approximately 33,500
hours for one million feet, whereas with one of the new type high speed elec.
trodes an exactly identical weld would take approximately 17,000 hours,
The speed of electrodes probably represents, next to the improvement in
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mechanical properties and weldability, the most important advance in
recent years,

The speed of welding has been developed in three ways \—

1. By using large size electrodes with more or less normal speed with

heavy currents,

2, By using high speed electrodes on which the comparison mentioned

above is hased. ;

3. By a combination of 1 and 2.

This demand for high speed welding has required the provision of elec-
trodes with mechanical and physical properties, and a speed of deposit
considerably in excess of that previously employed for normal welding.
Further, the Bux coating of these electrodes is designed to avoid lack of
penetration, porosity and undercutting.

Recent developments also include the construction of rods known as
universal rods, f.¢.. electrodes that can be used for downhand, vertical and
overhead welding, and universal rods possessing these characteristics have
been produced. .

Apart from the special electrodes mentioned above, another development,
is the production of light gauge electrodes for the welding of sheet metal,
these electrodes varying between 20 and 16 s.w.g., whereas previously most
makers—and many actually still do so—only produced electrodes down to
14 5.w.g. Owing to the light gauge of these electrodes a very lengthy series
of experiments were carried out by the makers concerncd to produce suitable
electrodes, and in many cases the electrodes are between gin. and 12 in..in
length, so as to avoid ' whip ' during welding. The technique for sheet
metal welding and its development are dealt with later.

Before leaving electrodes the following tables and curves dealing with the
cutrents and welding speeds of modern electrodes will probably be found
of interest.

TABLE 1.

EXAMPLES OF SAVING IN MAN HOURS AMOUNT AND PERCENTAGE
BY USING HIGH SPEED ELECTRODES.

Valoe
of sav-
Plate|{ Man ing at | Percent-
Footage Type of joint. thick-{ hours | 2/-per | age of
welded., ness. | saved. |br. incl.| saving.
over-
heads.
i X . Yo
1,000,000 | Fillet—TReasonable throat thick-| § 4,305 930 32
Dess
1,000,000 ] Fillet—Full throat thickness t 1,278 1,027 21.2
1,000,000 | Buit 3}* | 11,805 1,18¢ 24.1

1,000,000 | Fillet—Reasonable throat thick- | §° 15,977 1,5G7 38.7

ness
1,000,000 | Fillet—Full throat thickness 1 3 24,306 2,430 26.1
1,000,000 | Butf i 17,222 1,722 21.I

1,000,000 | Fillet—Reasonable throat thick- 3" 11,945 1,194 33.I
ness

1,000,000 { Fillet—Full throat thickness 1+ ] 43.330 4,333 27

1,000,000 | Butt " 51,250 5,125 46
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SECTION =z
Arve Welding Machines.

Before considering the improvements and developments in arc welding
machines, the author would clarify the types of arc welding plants commonly
employed into the following groups :(—

Engine or motor generator sets.
Welding transformers,

Welding rectifiers.

Dual ‘current plants,
Automatic welding machines,

by B oM

Welding Generators.

These consist of suitable generators driven cither by A.C. or D.C,
motors or, in the case of petrol sets, by a petrol or crude oil engine.

The earlier type consisted of a gencrator with a variable resistance in the
positive output. Modern machines, however, owing to the wastage of current
with this method, have been designed with a drooping voltage characteristic,
the aim being to produce a curve similar {o that produced by the previous
resistance and to have an arc striking voltage of between 8o and 100 v, with
an arc welding voltage of 25 to 30 v., depending upon the exact design of
the machine used.

The control of these machines with some makers is obtained by usmg a
tapped series field in conjunction with a shunt regulator, this regulator giving
fing contrcls and the series tapping giving coarse controls.

In other cases the regulating equipment is built as a unit to be mounted
on the machine, and new applications, particularly the method of control on
modern types of generator plants, have been so arranged that the control of
arc, heat and penectration is obtained by means of variable open circuit
voltages. This voltage-ampere control of the current is controlled by
two dials mounted on the machine, whick vary the characteristics. For
portable plants, whore extremely long cables have to be used, instead of
the drooping characteristic, a rlsmg characteristic machine is sometimes
employed. i

Other types of machiues, so as to sunpley the control from the operators’
point of view, use single dial control, the characteristics being varied by the
resistance of the circuit and the heating specd, this type of control being
known as *' pre-s¢t ’ control,

Portable machines of the engine driven typc are generally single operator
with an output of between 250 and 500 amps, and a striking voltage of 7o-
100 v. Some types of machines use two 250 amp. generators and can be used
either as a 500 amp single operator machine, or a 250 amp. two operator
machine,

The chicf developments in engine driven sets are the substitution of petrot
engines by high speed Diesels on account of fuel economy; although many
users prefer the petrol driven set because of its greater reliability, less
skilled attention reguired for maintenance and repair and lower capital cost,
which compensates for the running cconomy of the Diesel.

The governing of engine driven sets has also called for considerable devel-
opments and the type of contrel by means of a resistance connected across
the generator—which was automatzcally switched in when welding com-
menced—has been supcrscded by various forms of mechanical governors,
which give extremely accurate governing. Large engine or motor driven
generator sets, up to 250 operators, or cven more, have been constructed
chiefly for large shipyards. Duec to the very long cable runs and consequent
high resistance losses and the liability of inter-action between welders, the
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leaning is more towards one or twe operator sets, except for special installa-
tions, or transformer sets {which will be dealt with later).

The main use for generator sets is where only D.C. supply is available
or where no electricity supply exists—for instance, for field work, emergency
breakdown repairs, etc.—although some users prefer motor gencrator sets,
particularly in America and where D.C. welding current for welding special
steels is essential, but at the same time these are in many cases being replaced
by the welding rectifier, which is described on pages 273-4.

Various special circuits have been employed in D.C. generators to over-
come the effect of armat ure inertia, and to enable these plants to be used
for sheet metal welding or other welding where instantancous speed of re-
covery is required. The foregoing remarks probably cover the main devel-
opments for generator sets,

In addition to the improved electrical circuits, improvements have
been made in employing semi or totally enclosed machines, and the use of
flexible couplings, also, in some cases, employing a common shait for the
motor and generator, Steel castings, arc welded fabricated frames, arc welded
fabricated body plates and arc welded chassis for the portable plants, also
represent improvements by saving of weight, increascd rigidity and reduced
costs, Also improvements have been effected in the contrsl gear and the
mounting of this, Further improvements in the machines are heat resisting
windings, either of the asbestos or glass insulated type: improvements in
the power factor of the driving motors in A.C. to D.C, plants and, in these
cases, condensers are sometimes built in the machines and still further im-
prove the power factor.

Nearly all the improvements and developments in motor generator sets
have been smali, but the total results in themselves have caused
the modern machine to be greatly superior to the earlier type. High speed
motor generators in the neighbourhond of 3,000 r.p.m. have also been pro-
duced, but the author does not consider this a real improvement, as even
if these motors are of the highest grade workmanship and design, trouble
is likely t¢ be expericnced, under rough welding conditions with a short life
compared with the standard 1,500 or 1,000 r.p.m. machine.

Small generators for yse in engincering shops can be obtained for driving
from a line shaft, bat owing to the lack of portability of such machines their
use is greatly restricted.

Some of the newer types of motor generator are fitted with remote control,
or with a controller that is removable, so that the operator can adjust the
cutput from a distance, this control being operated either mechanically or
electrically, The mechanical systems are the simplest, but suffer from dis-
advantages ; for instance, they are liable to stick and have a certain amount
of Qack-lash : they are also liable to be rather inflexible. ’

The electrical systems of remote control have the disadvantage of addi-
tional trailing cables, but are otherwise usually found satisfactory, although
one school of thought is in favour of pre-set machine control rather than
individual operator control. The general trend, however, is in the direction
of simplification.

Welding Transforiners.

For some yearts the motor generator was practically the main type of plant,
but with the introduction of coated rlectrodes, making possible the use of
A.C. welding, the original welding transformers employing resistance control
came into being.

The next step was the introduction of choke control, either with tappings
or with a moving iron core, which can be locked into position. With the
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introduction of choke or reaction control to the transformers followed the
development of multi-operated transformers, in this case suitable for 3, 6, g,
12 OI eveh mMoTe operators, cach operator having his own controller, 'Whilst
the single operator {ransformers were single phase, the multi-operator
machines were wound for 3-phase, the groups of operators being spaced
over the phases.

The transformers employed for the single operator type are usually air-
cooled and multi-operation transformers are usually of the oil-cooled type.
The tendency for Iarger outputs for single operators has caused the oil-cooled
type to be used for these equipments also,

It was, of course, necessary, owing fo the wave form of A.C. plants, to
keep a higher open circuit voltage than for D.C. plants. The open circait
and arc voltages range from 65/10c and 25/40 v. Some manufacturers supply
an open circuit voltage of 8o v. for general work with tappings for too v,

Owing to the drooping voltage characteristic of the welding transformers,
resulting in a lower power facteor, gencrally in the neighbourhood of .5 or less,
and the objections to heavy single phase loads on 3-phase mains, aticmpts
have been made to design three to single phase transformers, using the Scott
connection and other similar circuits, but in the author's opinion it is impos-
sible to obtainsatisfactory balancing by these means, as either a deéinite
out of phase or lagging will always occur, even with such transformers. The
power factor problem has, fortunately, becn comparatively easily overcome
by fitting condensers to rajse the power factor ta that required by the Supply
Companies or Tarifl conditions. On normal installations, where it is neces-
sary to correct, it is usually raised to .85 or 9.

The improvements in the above types of transformers have been largely a
matter of detailed design, improving insulation, the use of asbestos-covered
insulation, and, recently, the wse of silicate or glass-covered wire, the heat-
resisting properties of which enable smaller and more compact transformers
to be designed with improved power factor and characteristics,

The usc of air-¢ooled transiormers, whose output is adjusted by a movable
core, permits infinitely variable regulation, case of adjustment, moderate
costs of manufacture, greater portability. They are mounted in sheet stecl
cases—some models being mounted on wheels for portability, Further recent
developments also include high frequency attachments, so as to give a pistol
arc for light gauges, and also limiting devices for reducing the open circuit
voltage when welding under hazardous conditions.

High Frequency Attachments,

The idea of high frequency attachments to the transformer is the super-
imposition of high frequency current upon the welding circuit, as it has been
found that this influences the arc on low amperages and also renders striking
easier ; it also enables 16 s.w.g. and downwards to be welded with A.C.and,
in certain instances, bare wire to be used. The circuit is so arranged that a
high frequency flows from the electrode tip to the work as scon as the elec-
trode is struck, Further, as the high frequency arc is struck before the main
arc¢, the high frequency discharge enables the operator to concentrate on the
direction of his electrode.

Atomic Hydrogen Welding.

The principle of this process is that the arc is struck between two tungsten
electrodes, and o jet of hydrogen is concentrated on the arc core. The hydro-
gen passes Quickly froem the core to cooler regions where it recombines
into a molecular state. During this process the hydrogen gives up the energy
previously absorbed from the arc,
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A further advantage is that the flame does not combine with oxygen, as
is usual in all other welding flames. The temperature is extremely high, in
the neighbourhoed of 3,700°C. which is above the melting point of the hard-
est metals. The apparatus consists of a special welding torch, necessary
welding transformer, etc. Usually a 100 v. arc is employed with an operating
voltage of about 36 v,

The tungsten electrodes used can be fairly far apart, the process is simple
to operate and can be used for all types of material and is found suitable for
such equipment as exhaust pipes, rings and sheet metal work ; also for stain-
less steels and special alloys,

The Welding Rectifier,

Probably the most radical development in recent years was the development
of the welding rectifier and its companion plant, the dual current machine.

During investigations, particularly on sheet metal welding, it was found
that the speed of recovery played a very important part, and that a welding
plant with practically instantaneous speed of recovery would have many
advantages. WWhilst this speed of recovery was obtiainable in transformer
plants, with D.C. plants of the generator type, armature reaction and inertia
were experienced, particularly for sheet metal, so that idcal welding con-
ditions were not found, and as D.C. welding was found to be essential for
sheet metal, stainless steel and ailoy welding, the problem was o develop
a type of plant with practically instantaneous or a very high speed of
recovery.

The principle of the welding rectifier is the employment of heavy duty
rectifying valves with a transformer to step down the A.C. supply to a suit-
able rating, the rectifying valves being of the oxide cathode type, which
enables a rectified direct current te be obtained. The first types of machines
were arranged to have an cutput of 20 16 200 amp. D.C. with an arc voltage
of 28 v. and a striking voltage of 65 v. The D.C, output was controlicd by
a tapped choke giving 38 steps. Special precautions were taken to protect
the valves against mechanical shack, a cradle being arranged for this pur-
pose. The plants atre equipped with a cooling fan to provide a supply of cool
air over the valves and transformer.

To avoid the plants being operated before the valve filaments are fully
heated, a bi-metallic relay of the thermionic type is incorporated, with a
suitable oil-encased contractor, which renders welding impossible nntil such
time as the filaments are fully heated. As the current obtained from these
plants is purely static, no moving parts being employed for the rectification,
it can adapt itself practically instantaneously fo current variations and
the speed of recovery is in the neighbourhood of L0017 secs. It was also found
that rectified current was particularly suitable for those applications where
D.C. welding was required, especially in the case of sheet metal welding,

The next development of the welding rectifier was that of special plants
for sheet metal welding, and these plants consisted of a suitable transformer,
Scoft-connected to two oxide cathode valves to give an output of 8 to 50
amps. D.C. The control in this case was by movable iron core giving infin-
itely variable variation. Owing to the fact that smaller types of valves
are employed, it was not necessary in this case to incorporate bi-metallic
relays or fan cooling, and it was this plant that made possible, on mass pro-
duction lines, the arc welding of sheet metal from 22 s.w.g. upwards,

The chief advantages of the welding rectifier are therefore :—

1. Nolag in adapting itself to arc variation,

2. Practically instantaneous speed of recovery.

3. A very flexible arc.
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Extremely accurate current control,

A balanced input from 3-phase mains.

High power factor.

A better efficiency, particularly at low leads, than on motor generator
sets. :

An interesting fact emerged from the employment of these plants in latge
guantitics on mass-production in that the cost of the fabrication of sheet
metal was reduced, in many cases, by 50 per cent when compared with gas
welding, the reason being that the distortion of sheet metal with arc welding
as compared with gas is very appreciably less and therefore the grinding
and finishing time is greatly rcduced.

The characteristics of welding rectifiers have been investigated in a
number of ways, one method being to take a high speed cinematograph film
of the welding ; also oscillographs have been used to obtain the exact time
of recovery and voltage and current variations.

RRE

Dual Curvent Appavalus.

The next development in welding rectifiers was the production of plants
incorporating a rectified D.C. output and also using a transformer for ob-
taining A.C, welding current. The reason that this development took place
was that the D.C. outputs of the welding rectifiers were limited to the valve
capacities, and whilst 2oc amps, is satisfactory for most classes of work,
where D.C, curtent is essential, certain users required the higher cutput for
ordinary work where it was immaterial whether the current was A.C.or D.C.
The dual current plants have been produced in a variety of models, one type
of which has a 10/8c amp. range on the D.C, side and on the A.C. side an
output of 25{175 amps.

The change over from A.C. to D.C. welding is accomplished by a multi-
contact switch which cuts out the rectifying operation and connects the
transformer sections in series. The current control is by movable core which
enables variable cutput to be obtained,

Another model is constructed to have a 25-140 amp. D.C, output and
6o-300 amp. A.C. output. In this case, on the D.C. output, a bi-metallic
relay is provided and a cooling fan is incorporated for cooling during both
A.C. and D.C. welding. Again the movable core type of transformer is em-
ployed with the nccessary locking device. The plants have a satisfactory
power factor and efficiency, and the power factor can be further corrected,
if necessary, by incorporating condensers.

Aulomatic Ayc Welding Plant.

" Amongst the developments in arc welding, one of the problems that have
interested welding engineers is the development of automatic plants to
replace the skilled welder, and three main methods have been developed for
this purpose.

The first method is the provision of automatic welding heads, either of
the semi or fully automatic type, employing special electrodes which are
either fed from the magazine ot hand connected by male and female joints,

Another type is by means of the use of a special flexible electrode which
consists of a corc wire covered with a suitable flux, embodied in whickisa
spiralized wire, the whole being covered with a suitable foil. This flexible
wire is mounted on a drum and fed through a special head.

Some makers employ a magnetic clutck which is driven by a variable
speed motor, the clutch control being by means of adjustable relays. This
¢nables the arc length to be uniformly maintained and corrected to very
fing limits, A control panel is provided on which feed and speed controls are
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fitted : arc Iength regulation and all necessary switches, The current is
supplicd to the electrodes by means of & copper nozzle : for where weaving
is Tequired a weaving motion is incorporated and this type of machine
probably most nearly represents the human welder.

Should, however, very heavy automatic welding {and automatic welding
is chiefly employed for heavy constructions} be required, instead of the flex-
able continuous electrode another method is used and in this case machines
have been developed to employ very heavy electrodes such as “ Q" gauge
or “ 00 " gauge, with magazine or manual feed. Yet another method is for
the flux to be supplied separately to the electrodes. By this method bare wire
is used either in rod or coil form, the wire being auntomatically fed as pre-
viously, and the flux being distributed along it. In the case of comparatively
simple machines this flux is distributed by hand : other machines have a
flux feed through the welding head distzibuting the fuxin front of the elec-
trode, the process being that the flux is heated by the arc to such a high
temperature that a slag is formed so as to cbtain the necessary shielding of
the arc, This independent flux and wire method has been used more partic-
ularly in America than in Europe and a very large variety of fluxes have
been developed for this purpose, The majority of these fluxes are composed
of dioxide, feldspar, suitable clay, sodium carbonate, with the necessary
water, but many other formalas are used, some with a magnesinm base and
some with an iron base.

Fluxes have also been developed with an aluminium basc, but the main
bases for fluxes for automatic welding remains of the silicate type.

Satisfactory tensile strengths, yicld points and mechanical properties
have been obtained with both the above methods of automatic welding.

Another process of automatic welding is by means of the carbon are, and
in this method the electrodes and flux are replaced by a carbon.arc mounted
in 2 suitable head, Some makers of carbon arc automatic welding plants
also use a vegetable element to form a gas shield during the welding process
and this element is fed in the form of a cord to the arc so as to form gas
pockets during the welding process. Others use a paste deposit which is
spread over the work before welding. Any additional filler metal is provided
by wire or strip fed into or placed in the joint.

Carbon Arec Welding, Non-Aufomatic.

As well as automatic carbon arc welding this is used particularly on sheet
metal and the process can be used with normal plants using 2 special carbon
clectrode holder, provided the open circuit voitage of the plant is in the
neighbourhood of 70 v. or over.

The process has been applied to sheet metal welding, but has not been
extensively adopted. The carbons used range from approximately 3 mm.
to 25 mm. and a suitable paste is spread over the joint before welding.

SECTION 3.

ARrcC WELDING OF SHEET METAL, WELDING PrACTICE, TECHNIQUE, TESTING
oF YWELDS, EIC.

Aye Welding of Sheet Metal,

As previansly explained, due to the introduction of the welding rectifier,
high frequency attachments and atonic hydrogen, the arc welding of sheet
metal became a practicable proposition for mass production. The develop-
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ment is duc also to the special electrodes produced for this purpose, in addi-
tion to the necessary technique.

It is, of course, essential that the electrode for sheet metal welding has a
suitable coating and that the deposited metal corresponds as nearly as
possible to the parent metal.

Normal operating currents are as follows ;—

20 s,w.g. elecirode . .. 8-zo amps.
16 s.w.g. clectrode .. .. 15-30 Amps.
14 5.w.g. clectrode .. .. 25-30 AMPS.

It is particularly important for sheet metal welding that the operator has
accurate control over his electrode, and the arc should be struck to touch
the work Hghtly with a slight withdrawing action,

The procedure for different types of welds varies slightly, but it is of
primary importance that the joints are as close as possible and that the cdges
are kept perfectly clean and are a good fit. It is generally advisable to tack
the work in position and these tacks should be kept small. In
some cases carbon arc is used for tacking, although the author is not in
favour of this owing to the possibility of carbon inclusion. It is also advis-
able to ensure that correct penetration is obtained, and care must be taken
to use the correct gauge of electrode, current, length of arc and welding
speed. For mass production it is usual to make special jigs or clamps to hold
the work in position. -

X+Ray Examination.

One of the developments for examining welding withont destroying the
weld is by X-ray.

This method is either visual or photographic ; for accurate results, how-
ever, the photographic method is gencrally used, the procedure being similar
to that adopted for normal X-ray photographs, with the defect being shown
on the plate. Plate up to 5in. thick can be handled by this method ; for
this plate visual examination is generally employed, and in some cases
sterecscopic examination is made and in other instances photographs are
taken in two or more planes, The method is extensively used for pressure
vessels and in cases where it is of primary importance that the welds are
oo per cent,

Crysial Analysis and Alagnetic Crack Deteclion.

As well as X-ray testing, X-ray crystal analysis of welds has also played
an important part in research.

Another method of testing is by magnetic metheds, as welds may have
defects due to various causes such as faulty welding, slag inclusions or cracks,
the importance of which varies as to where they are located, i.¢., surface
favlts or cracks penetrating to a depth to render them harmful to the weld,
and magnetic methods have been developed for testing.

This method consists of cleaning the weld surface and placing a sheot of
suitable material, gencrally glass, over the weld. Ferrous fillings are then
sprinkled thickly over this material and a current of electricity passed
through the test picce. The magnetic fields thus set up act on the iron fillings
and cause them to form up the shape of the weld, any crack being shown up
by interruptions in the formation.

Another method is the use of wax paper so that 2 permanent record may
be obtained. In some cases the paper, glass or other sheet is dispensed with
and the forms made direct on the weld,
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Use of Jigs Manipulators and Turnfables.

These of the claborate type, are a development in welding, particularly
for heavy articles, but simple types of jigs consisting merely of clamps or
locking devices to hold the work in position before tacking and during weld-
ing, have been in existence for a considerable time. These simple clamps,
whilst satisfactory where normal production is reguired, would obviously
be unsuitable for mass production or for the handling of beavy sections or
articles, and accordingly tlie development of welding manipulation tables
on which large work picces could be clamped and held rigid was talen into
account,

In the larger sizes these tables are mechanically driven and for very large
sizes hydraulically or pneumatically operated clamping is employed. By
the use of such devices all welds may be made in the dewnhand positien,
with an increase in speed and quality.

Costing of Welding.

Another advance where considerable investigation has been made is the
costing of welding and the simplification of estimating. Unfortunately, it is
generaily impracticable to cost welding on a tonnage basis, as was common
practice with riveting or bolted fabrication, and it is necessary to reduce all
the costs to a common multiple, it being usual to take 1,000 ft. of welding
as a basis to estimate the cost. This is generally calculated to allow for the
following items :—

Labour, based on an hourly rate, and varying according to the nature
of th: work, at so many man hours per 1,000 ft., the usual method being
to add the shop costs and overheads as a percentage of labour, but recent-
1y there has been a tendency only to calculate these on a thousand feet
unit basis rather than a flat overhead, particularly where large space is
required to layout the work.

The cost of electrodes can, of course, be calculated theoretically dependent
upon the length of the runs, type of weld, and a percentage added, generally
about ro per cent, for loss dne to end picces, but the more usual practice is
totake an actual deposited figure, based upen experience, and use a multiple,

Poweris generally calculated at the cost of so many k.w. units per 1,000 {t.
of weld, or per hours of welding. )

The other factors which previcusly were not taken seriously into account,
but which arc now being very carefully considered in the costing of welding
are such items as drawing costs, floor to floor handling costs : costs of pre-
paring special drawings for welding, if the original job was designed for
other methods : allowance for inspection, handling and rejects, also if extra
floor space is required,

Annlysis of welding costs show that far too much time is spent in prepar-
ation, assembly, etc., in proportion to actual welding time. Any reduction
in non-welding time effected by the use of good jigs and fixtures, handling
facilities, ctc,, has a good effect on total welding costs, and low preduction
costs for quantities can only be obtained by study of such metheds,
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ENGINEERING IN ANTIQUITY.
By L1evut.-CororEL J. V. Daviosox-Houston, M.B.E.,, R.E.
1. INTRODUCTION.

TrE enormous progress made, during the last hundred years in almost every
branch of science, has blinded many of us to the fact that in some respects we
have only recently drawn abreast of the ancients.

It is not surprising that the old civilizations, being dependent to a large
extent on plentiful slave labour, have hequeathed to us massive monuments
of ¢civil engineering, which their successors were for centuries unable to emulate,
and are even now regarded with admiration. The Roman roads, the Pyramids,
the Great Wall and the Grand Canal, furnish a few examples.

It is in the consideration of detail, however, rather than in general contern-
plation, that the modern engineer may derive interest, perhaps even profit,
from an examination of these remains. The writer, during a dozen years'
sojourn in the Nearer and Farther Easts, enjoyed opportunities of visiting
archaxological sites in several countiries, and appends a2 few examples of
antique engineering practice, in the hope that other officers of the Corps may
be encouraged to publish their own expetiences.

2, THE PYrAMIDS,

There is a generally accepted theory that the massive stones composing the
pyramids were carried up to their positions by means of a ramp. Assuming a
pyramid 4co ft. bigh, a ramp gradient of 1/10, and a roadway 20 ft. wide along
the top, the amount of material required for the ramp alone would be of the
order of 3,000,000 cu. yds.,, which is nearly three times the volume of the
pyramid itself. The materials available to the Egyptians for this work were

(¢} Sand

{8 Rock, or Stone

{e) Nile mod
{a) and (¢} can be ruied out as impracticable ; if the ramp had been of stone,
its construction would have vied with that of the pyramid itself, and the
subsequent disposal of the material would have presented a problem of which
some record would surely bave remained. It is therefore probable that some
other method, not yet established, was employed for the purpose.

3. Basviox,

The lack of stone in Mesopotamia led to this great city being built entirely
in brick, and it is probable that the art of brick-building originated in that
region.
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Although Babylon was reduced to ruins some 2,500 years ago, encugh
remains to furnish interesting material for study. There does not appear to
have been = standard brick, but the dimensions encountered by the writer all
excecded those of modermn British practice. A recently excavated street is
bordered by beautifully coursed and pointed walls in a perfect state of preser-
vation ; but the most interesting feature is the roadway itself, which consists
of & brick soling surfaced with bitumen. This material, which is locally plenti-
ful, was extensively used not only for streets but for damp-proofing in houses,
a practice that appears to have remained in abeyanc,e from ancient times
tmt:l the late nineteenth century.

4. CTESIPHON,

Not far from Babylon stands an extraordinary building; comprising a
brick arch about go feet high in the centre and 8o feet wide at the base, flanked
by wing walls'some 4o feet high, It wasin existence at the time of Alexander
the Great’s invasion. One of the walls collapsed shortly after the last
war, while the other is leaning forward dangerously ; a specmns explanation
is disturbance of the structure during the Battle of Ctesiphon in 19153,

The arch, however, still stands, an example which suggests the use of false-
work on a gigantic scale.

5. DELHL

Among the ruins of the cities which preceded the modern capital the writer
came upon a false arch, apparently of Hindu origin. Instead of resting on 2
ring, this * arch *’ had been formed by corbelling cut successive courses of
masonry until a junction was made. The corners had been cut away, until 2
smooth curve was obtained, giving the appearance of an arch,

T T

g

L

Arch at Delhi.
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6. JERASH.

The remains of a well-planned Greek town, which was inhabited from the
third century B.C. to the seventh of our era, are {o be seen in the wilderness
of Transjordania. :

Not only do the main streets meet at " Circuses,” laid out with geometric
accuracy, but underground drains ron beneath cach of these highways and
are reached by marholes at regular intervals. The manholes are still protected
by circular stone covers, althoongh the iron lifting rings have disappeared.

An interesting feature of the theatre is a step about 11” high midway down
cach row of scats, which prevented the feet of spectators from sticking into
the backs of those in front of them. Each seat is engraved with a Greek letter-
numeral,

7. CHINA.

The Chinese, whose architecture is of ancient origin and has doeminated for
centuries the building styles of Eastern Asia, never made use of a roof-truss.

The Chinese roof is supported by a series of tresties built one upon the other
with decreasing spans, so as to form the characteristic curved gable. The size
and weight of the tiles, which are designed to resist heavy rain and extremes
of temperature, together with the great height of the roof relative to the walls,
make the structsre extremely ponderous and uneconomical in materials.

ﬁ |

Chinese Roof,

‘8. Noratan ENGLAND,

Richmond Castle in Yorkshire affords an interesting example of an early
flush closet. .

The seat was built over a vertical shaft opening into a small horizontal
passage below. By pouring water through one end of this passage, excrement
was effectively carried away through the Castle wall on to the roofs of the
houses in the town.



The Waterloo bridge
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THE WATERLQO BRIDGE.
By Coroner D. PORTWAY, T.D., M.A., AMINST.C.E.

TrE June number of the Journal of the Institution of Civil Engineers may
well be called the New Waterloo Bridge number. It contains a full descrip-
tion of the bridge in a paper by Messrs, E, J. Bockton and John Cuerel; this
is followed by a considerable discussion in which Sir Giles Gilbert Scott, the
Architect, Mr. Peter Lind, the Contractor, Sir T. Peirson Frank, Chief
Engineer to the L.C.C., Dr. Oscar Faber, Consultant to the Contractors,
and others, took part.

John Rennie designed the old Waterloo bridge, first called the Strand
bridge. Built in stone, and comprising nine semi-elliptical arches, it was
from the first acclaimed a masterpiece. The main criticism centred round
the ornamentation, consisting of twin Doric columns, copied from the
temple of Segesta in Italy, and placed on each pier above the cut-water. A
distich very popular at the time of the opening ran as follows :—

Brother dear, what do we here ?
I know not, ask the engineer.

- A large memorial panel with typical pertions of Rennie's bridge has been
skilfully incorporated into the south abutment of the new bridge. The old
bridge—opened on the second anniversary of the battle of Waterloo—took
five years to build, about the same titme as the newstructure. It was built by
private enterprise and operated as a toll bridge. It never paid its way,
and was bought by the Metropolitan Board of Works for about half its
original cost in 1878,

From 1923, when a serious movement'in the old bridge was first observed,
until 1917, when the erection of the new bridge was agreed, a dog-fight took
place over the bridge compared to which the original battle of Waterloo was
2 mere skirmish. Parliament and the L.C.C, were the antagonists in this,
but varicus bodies and individuals actively participated. The early plans
envisaged 2 stone bridge of a monumental nature which pleased nobody,
and it was only when the present design was introduced that opposition to
the proposals died down. Even Mr. Bernard Shaw agreed that the new
bridge had some architectural style { As will be seen from the photograph,
the elevation is both simple and dignified. Reinforced concrete allows the
arch to be more slender and flat than is possible with stone, and the members
are further reduced by a heavy system of welded reinforcements and modern
methods of concrete mixing and placing. The view down river with St,
Paul’s in the background is thus preserved and the simplicity of the design
incidentally allowed a saving of {100,000 on the earlier scheme. The actual
cost of the bridge was about £650,000—the cost to Britain of about one hour
of war !

Six lines of traffic on so short a bridge tend to produce a tunnel-like and
heavy effect. To obviate this the architect insisted on twin arches and this
twin girder construction spelt trouble both to designer and contractor. The
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bridge is virtually carried by two box-girders located under the pavements,
which are of course lightly loaded. The weight of the traffic has to be trans-
mitted {o these side girders by cross girders which subject the main box-
girders to torsion and considerable additional stress. But the architect was
no doubt correct in his insistence on this feature, without which the @sthetic
cffect due to the flat soffit would not have been achieved.

Considered longitudinally {Fig.1 for N half of bridge} the bridge is symmaet-
rical about its centre and each half consists of a twin two-span girder con-
tinwous over the first river pier (pier 1 and pier 4) and cantilevered both
shoreward from the abutments and into the centre span from pier 2 and
pier 3. The gap in the centre space between the two centre cantilevers is
filled by a suspended section, while the shore cantilevers carry a short span
approach slab. The weight of the new bridge is only three-quarters of that of
the old although it has almost twice the surface area—in plan—and can carry
a vastly increased traffic load, all by the use of reinforced concrete. The bridge
incorporates certain novel features such as pre-stressing, welding, fexible
bearing walls, jacking and crack-control. '

PiERS.

The pier foundations consist of a solid block of concrete six feet thick,
heavily reinforced both transversely and- longitudinally. The reinforced
bearing walls are constructed in two parts separated by a jacking gap 2 feet
high about 8 feet below the superstructure. In this gap, 300-ton hydraulic
jacks are placed (zo at a pier and 18 at an abutment). This not only affords
a simple means of correcting initial settlement but it would also permit of
levelling the bridge at moderate cost should an unexpected settlement cccur,
It also provides a very convenient means of decentering, zllowing of that -
close regulation which is so important in relation to crack-control. The idea
is that after a period for settlement to reach a steady state the jacks will be
removed and the gaps concreted.

PRE-STRESSING,

Exceptionally high shear-stresses are set up in certain portions of the
bridge and reinforcing bars in these paris are pre-stressed. Pre-stressed bars
are made of medium high tension stecl whose aliowable stress is 30,000 Ib,
per sq. inch compared with 16,500 lb. per sq. inch in the mild steel reinforce-
ment. These medium steel bars have screwed ends and are contained in
steel tubes. Pre-stressing is carried out by passing steam through the tubes
and taking up the thermal extension by nuts or turn-buckles. The bars are
then grouted up sclid in the tubes. For those who have had no opportunity
of studying modern bridge design it is worth noting that this matter of pre-
stressing is a factor of growing importance, but it is a fair query as to
whether the correct pre-stressing is really produced in this case by so com-
plex a method. .

WELDING.

High reinforcement is essential to secure the desired slimness, and welding,
by eliminating laps, splice-bars and hooks, reduces dead weight to a mini-
mum. It also adds resistance to displacement dering concreting and assists
it crack contrel. Nearly 1} million welds were required in the bridge.
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ExraNsion JoiNTs.

At the extreme ends, and in the centre span at the bearings of the sus-
pended section, expansion joints are provided, These are of the roller-
bearing type and are arranged fo cater for a total change of length of 6 inches,
corresponding to a range of body temperatore of 60° F.

SURFACE TREATMENT.

' Portland stone facing was adopted in view of the high class nature of the
bridge and to harmonize with adjacent buildings.

For 'those who are interested in modern bridge construction this paper
and discussion will well repay close perusal. The bridge reflects the happy
results consequent on a close collaboration between the engineer and the
architect. When the unsightly railway bridge to the west has been demol-
ished and the eycsores on the south bank have been replaced by buildings
of wsthetic value, this part of London will be worthy of the capital of a
great empire. '

HISTORY REPEATS ITSELF.
By CorongL H. M. FoRDHAM, 0.B.E., M.C., A.M.LE.E. (Rel.}.

In the September issue of The R.E. Journal appeared an attractive article
by Wing Commander A. G. Brickell, on the Laghouat Escape Tunnel. A short
account of a similar case which occurred in South China early in 1916 may
prove of interest. ) :

During the Great War, a German Prisoners-of-War camp was established
on the mainland of the Colony of Hong Kong, i.e., the Kowloon side, sited
on some open ground to the East of the Kowloon-Canton Railway, and near
the terminal station at Xowloon. The camp consisted of local pattern mat
shed huts and a few simple brick-built cook-houses, etc.; the whole sur-
rounded by two wide belts of barbed wire. The belts were separated by a
-pathway some ten foet wide which served as a patrol beat. The space between
was well illuminated at night, electric current being available for the camp,
but no water carriage system ; the guarding was strict.

It was afterwards discovered that a carcfully planned escape tunnel was
started towards the end of 1915. The tunnel was driven Eastwards with the
idea of breaking ground on the far side of the railway, where the exit would
be concealed from the camp by trucks normally parked on the sidings. The
last phase of the operation coniemplated boarding a night or early morning
train, as it proceeded slowly forth from Kowloon station, with the Chinese
frontier and safety but 25 miles distant. Unfortunately for the hard-working
tunnellers this finale was never reached. Cherchez la femmne |

The wives of the German prisoners, conveniently housed in a block of un-
occupied married quarters at Kowloon, were permitted to visit their husbands
in the camp once a2 week. As the work neared the end and hopes were running
high, one of the escape party could not resist hinting to his better half that
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freedom, the just award of their subterranean labours, was near. Before long,
this interesting piece of news was gathered by an ama# in the married quarters,
and was soon a popular subject of discussion in the inner circles of No. 1 boys.
In due course, it also reached No. 1 Master, the Chief Engineer, Colonel C. H.
Darling, who determined to delve into the problem. The Eastern or railway
side of the camp was obviously the first line of investigation ; this was handed
over to an R.E. subaltern aided by a working party of thirty Sikhs from the
H.K.S.B. On their arrival, outside the camp, they were extended some
eight feet apart on a line parallel to the railway {see skeich), and pro-
ceeded to excavate along this line, with a view to breaking into the roof of the
burrow.

After half an hour’s goed digginginto the mystery, the leader of the escapists,
an Ober-Leuinant in the German Navy, came up and szid " You win,” and

STattoN

showed with some pride the details of his scheme. The shaft had been sunk
in the concrete floor of a latrine near the wire fence. The working shifts
proceeded there, by night only, and one at a time, the mouth of the
shait was concealed by a wooden lid, brushed over with cement, of which a
small quantity had been issued {o the prisoners, in the early days of the
camp, to build seme minor amenities for themselves. The cross-section of the
tunnel, if memory serves, was practically the same as that at Laghouat,
unlined and unpropped. A ktdeha system of electrical lighting was nsed for the
work, but as the tunnel was somewhat shorter than that at Laghouat it was
still possible to carry on without any form of extra ventilation when the story
broke. Itwill be noted that a Lieut.-Comdr. played the chief role in each case,
the only major points of difference in the two operations, a guarter of a cen-
tury apart, being that: the first party were stopped short of a successful
conclusion to their labours, but on the other hand, experienced no difficulty
in disposing of the spoil, since this was carried away every morning by the
sanitary coolies, as part of the camp contract, without extra charge.
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MEMOIRS.

MAJOR-GENERAL SIR PHILIPG.GRANT,
K.CB, CMG.

fd

Puiztr Gornon GRANT, the younger son of Colonel J. M. Grant, late R.E,,
was born on the roth December, 1869, and educated privately and at the
RM.A. He was gazetted into the Corps in February, 1888, and on leaving
the S.M.E. went to India and joined the M.W.D. at Jhansi. For a time,
in 1892, he served with the Bombay Sappers and Miners at Kirkee, but soon
returned to the Military Works at Lucknow. In 1895 he saw service in the
Chitral Relief Expedition as Assistant Field Engineer, receiving the medal
and clasp, and stayed on for a ¥ear in the Chitral garrison, attached to the
1st Company, Bengal Sappers and Miners, under Captain ]. R. B. Serjeant.
After some leave he rejoined the Military Works for a year, this time at
Peshin, and, in 189g, returned home and was posted to Loan Works at
Aldershot, Now a captain, he went out to the South African War as Assistant
to the C.R.E., 3rd Infantry Division, and later became an extra Staff Officer,
graded as IA.A.G. When serving under General Gatacre he was present
at the disastrous affair at Stormberg on December gth, 189g and, in 1900 at
Pretoriz was assistant to Licut.-Colenel (afterwards Lieut.-General Sir)
Ronald Maxwell. He is mentioned in the Official History of the war for .
removing the charges from the Bethulie bridge, whick the Boers had pre-
pared for demolition; this entailed being lowered through holes in the
roadway by a rope round his waist. Grant remained in S, Africa until 1902
and received the Queen’s medal with three clasps and the King’s with
two, besides being mentioned in Despatches.

Arn officer writing of him at this time adds, " I remember being struck by
the long hours he used to work and the careful and conscientious way he
used to tackle everything.””

On return home he took over command of the 57th Field Company on
Salisbury Plain. A few years previously he had qualified as interpreter in
Arabic and this led to his employment, in 1903, on a boundary commission
in the Aden Hinterland. In the following year he saw service with the
Somaliland Field Force as Field Engineer and later asC.R.E. and gained the
medal and clasp. Returning home he came to the Curragh to command the
syth Field Company. Those were happy and progressive years under G. K.
Scott-Moncrieff, and I remember, among other interesting exercises, that our
companiesin turn took part in a bridging camp with the 3rd Cavalry Brigade
near Rush and Lusk, where many bridging expedients then new to the army
were under trial, Grant acted as instructor for part of the time and
received a letter of thanks from the Brigadier, General Mike Rimington. In 1907
the company was moved to Bulford and, in 1909, Grant left it to take up the
appointment of Director of Military Works in the Sudan. He had been
promoted Major in 1906 and now held the rank of Miralai in the Egyptian
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Army. At Xhartoum he introduced sweeping changes by bringing orderly
and economic regularity into the hitherto free-and-easy working of the
Department, In The Royai Engineers in Egypt and the Sudan Lt.-Col.
Sandes quotes instances how Grant was helped in his work by the ingenious
humour which was 5o notable a trait in his character. Special mention must
also be made of his formation of the Sudanese Sapper Section by training
Nuba boy prisoners to become efficient sappers.

An officer writing about the raising of the Sudan Sapper Section says it
was a most wonderful performance, the result of which was shown in
the Darfur Campaign at 1913-16. Their loyalty to the British regime was
proved in 1924 when the mutiny broke out in Khartoum; they did yeoman
service, and were known as the only reliable Sudanese troops there.

The outbreak of the war of 1914-1618 found him still at Khartoum, but he
was soon brought home to become C.R.E. of the 8th Division. After some
service in France, during which he was prometed Lieut.-Colonel, he was
ordered to Egypt as Chief Engineer, Canal Defences, with the rank of
Brigadier-General. No account need be given bere of these desert works,
which were soon abandoned, but the difficulties were immense and these
Grant tackied with his usual energy. In 1616 he was ordered to Mesopotamia
to become Chief Engineer, 15th Corps, but did not take up the post, asat that
time Lord Horne, being ordered to France to command the Fifth Army, took
Grant with him as his Chief Engincer, an appointment which carried with it
the rank of Major-General, In the retreat of the Fifth Army in March, 1918,
Grant organized an impromptu force consisting of odds and ends of units to
resist thie German attack, For his services in the war he received the CALG,
in 1916, the C.B. in 1918, and was promoted Brevet Colonel in January, 1917.
In 1919 he was Deputy Chief Engineer, British Forces France and Belgium,
and was promoted Major-General in June. In that year he was made a
Grand Officer of the Military Order of Avis, by the President of the’
Portuguese Republic, and awarded the Croix de Guerre by the President of
the French Republic. From 1621 to 123 he was Director of Public Works
in Palestine and in 1924 became Commandant SM.E. and Commander
of the Chatham Area, to which was added, in 1926, the appointment of
Inspector of Royal Engincers. His last appointment was Director of Works
at the War Office which he held from 1927 to 1931, and on his retirement
he was created K.C.B. He died at Hurstbourne Priors, Hants, on the 14th
July, 1943.

H.S.B., who served under Grant in the Fifth Army,in Palestine, and at the
War Office; writes (—

Grant participated in the fluctuating fortunes of the Fifth Army almost
from the time of its formation vntil the Armistice. As Chief Engineer he
was quick to encourage any technical advance which might assist the work
of the R.E. He was never to be found in his office in the daytime, but from
an early hour would be out seeing the work that was going on.

During the short time he was in Palestine he organized the Public Works
Department and established it on 2 sound footing, but no important projects
were possible as little money was available. Nevertheless the roads were
improved and extended, additions were made to the Jerusalem water supply,
which having been taken over from the Army, was re-organized before being
transferred to the Municipality, and various Government buildings were
constructed. Grant, unlike some others, was able to get on with all sections
of a cosmopolitan community and he liked the country. However, he was
delighted when the call came for him to take over at Chatham,
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. Work at the War Office was probably less congenial. As in Palestine,
shortened budgets forbade the initiation of large or interesting jobs ; he
was tied to an office chair more than he could have wished, and was too
forthright to be entirely happy in the web of peace-time works practice at
Home, of which he had little experience.

During bis time at the War Office the development of mechanization gave
rise to discussions concerning the organization for design, procurement and
maintenance of the increasing volume of machinery handled by the Army.
Grant maintained that the R.E. should play a larger part in dealing with the
engineering questions involved, and always deplored the fact that {hings
torned out ctherwise.

In administration, he believed in clear-cut definitions of duties. His drafts
were models of lucid expression, and he would pick with an unerring eye on the
weak point of an argument. But he never relied on paper alone. Whenever
possible, he would see the job for himself and, more important still, the man
in charge of the job.

Many a commander achieves the respect and even the devotion of his
subordinates, but more rarely is the gift bestowed of being able to inspire them
with enthusiasm for their own work. Grant could do all these things.

Another officer writes :—He had an extraordinary knack of being well
informed as to what was going on, and woe betide the officer who ventured
tc draw 2 red herring across his trail. He was a grand little man, and although
he may have appeared on the surface to be a sirict disciplinarian, behind it all
lay a wealth of kindness.

Whilst Director of Works at the War Office, Grant was also President of the
Institution of Royal Engineers. As Secretary I shall always remember his

serio-comic way of encountering difficulties with the words “ Shocking
affair |

General Grant married, in 1907, Annctte, daughter of Mr. J. Coventry, of
Burgate Manor, Fordingbridge, Hants, and had two sons and three daughters.
Of his sons, the elder has won the D.S.0. for duty on the Russian convoy,
and the younger, Captain P. C. Grant, R.E,, is a Prisoner of War in Japanesc
bhands.

EFE.GS.
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COLONEL SIR SIDNEY G. BURRARD, BART., K.C.S.1.,, F.R.S. .

Waey William, Duke of Normandy, invaded England in 1066 he had among
his companions two brothers, William and Roger de Bosc Roard, and from
one of them, the family of Burrard is descended. From the end of the 14th
century the family was concentrated at Lymington in Hampshire and took a
prominent part in the affairs of the Borough. From 1679 to 1835 Lymington
was always represented in Parliament by a2 Burrard. In 1769 the head of the
family was made a Baronet and became Sir Harry Burrard, 1st Baronet of
Walbhampton, the name of the family seat close to Lymington,

Sidney Gerald Burrard was born on 12th August. 1860, the eldest son of
Lieut.-Colonel Sidney Burrard of the Grenadier Guards, the third son of the
3rd Baronet. He was educated at Uppingham, and Wellington, where he
showed good mathematical ability, He passed third into Woolwich, and in
1879 passed out second, receiving the Sword of Honour as S.U.0O. and the prize
for mathematics. Affer two years at the S.M.E. and a short time with a Field
Company at home, he went to the Sappers and Miners at Roorkee and then to
the M.W.D. in Baluchistan, In 1834 he accepted an appointrhent in the Survey
and was posted to the Trigonometrical Branch. So began the long and
distinguished career which made such important contributions to Geodesy,
but in this short memoir the more noteworthy events only can be chronicled.

His exceptional powers were first displayed in 1889-90, when éngaged on
longitude determinations. These had been going on intermittently for many
years, but were liable to large and unaccountable errors. Each arc of longitude
appeared to have been measured with extreme accuracy, yet when circuits
were formed large errors of closure generally appeared. It had been thought
that perhaps the transit instruments lacked rigidity : they had been returned
for overhanl to the makers, erected at Greenwich Observatory, and the Astron-
omer Royal (Sir George Airy) with other eminent persons had considered the
problem, but without result. The instruments seemed faultless and were
sent back, but the circuit crrors persisted and there was no clue to the cause,
Then one night while sitting in the observatory tent Burrard suddenly saw
the probable solution, i.e., the method of determining the collimation correction
might be at fauit, and if that were indeed the cause, its cffect conld be elimin-
ated. To test this idea he re-computed the old arcs and the circuit errors dis-
appeared. Space preciudes a fuller explanation but a more complete account
is given in the memoir of Burrard in the Empire Survey Review,

This great achievement led to 2 re-determination of the longitude of India
by operations beginning at the Prime Meridian at Greenwich, The work began
in the autumn of 1894 and was completed in the spring of 18g6. Owing to the
limitations of the telegraph the total distance had to be divided into a number
of arcs. They were :—Greenwich—Potsdam ; Potsdam—Tehran : Tehran—
Bushire ;| Bushire—Karachi, Iarachi had already been incorporated in the
Indian longitude net, Thirty years later, when any place could be connected
directly with Greenwich by wireless, it was found that the old and new values
of the longitude differed by less than one-fiftieth of a second.

This re-determination was most opportune for the total eclipse of the son
in January, 1898. The Goverament of India decided to prepare two camps, on
the central line of the shadow, not too near together and easily accessible by
rail, for the reception of the astronomers coming from Europe, Burrard pre-
pared one, sclecting Sahdo! in the Central Provinces on the railway from
Bilaspur to Katni. The Astronomer Royal (Sir William Christie} and Professor
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H. H. Turner of Oxford were the principal observers at this camp. Tor
their observations it was necessary to know the longitude with accuracy.

Burrard's most important work was concerned with deflections of the
plumb-line and a few words of explanation will be necessary.

After Sir Andrew Waugh succeeded Sir George Everest as Surveyor
General of India there was in Calcuita an cxcellent mathematician in Arch-
deacon John Henry Pratt. In 1852 Waugh asked Pratt to devise means of
computing the cffects of the attraction of the Himalayas on the plumb-line
at certain stations of the chain of triangulation, called the “ Great Arc of
Meridiar,” which runs up the centre of India from Cape Comorin to the Himal-
ayas. Pratt took up the problem with great energy and in 1854 he communi-
cated his results to Waugh and to the Royal Seciety of London, which published
them in its Philosophical Tvansactions. The results were surprising. They
showed that the deflections of the plumb-line caused by the attraction of the
mountain mass should be much greater than was compatible with
expectations and the observations actvally made. It was clear that the
mountains were not, in fact, exerting so great an attraction as their apparent
mass would produce. This discovery led to the theory of ” mountain compen-
sation,’’ 5.¢., that mountains are not added masses standing on a solid globe,
but are produced, either by expansion of the material of which they consist
or by some kind of flotation similar to that which supports icebergs. Pratt
put forward the expansion theory, the fiotation theory was proposed by the
Astronomer Royal {Sir George Airy). Since cbservations showed that deflec-
tions, though considerable close to the foot of the mountains rapidly petercd
out and were imperceptible at a moderate distance, it wasinferred that system-
atic deflections would not be found at places further away. Therefore, if any
deflections were obscerved they must be due to purely local causes, such as
underground masses of small dimensions but of abnormaily high or low
density. Deflections, therefore, would not be connected with the great tec-
tonic mountain building forces and would be of little scientific interest.
Burrard bad long folt sceptical of these local peculiarities, so long ago as 1893
he had written a paper in which he expressed this scepticism, but it did not
attract much attention and he himself felt that he bad not got to the oot of
the matter. He continued his examination of the data, accumulated
since the days of Waugh and Pratt, and in 1gor published a paper inwhich he
expounded the ideas that he had formed. The paper, No. 5 in the scies
called Professional Papers of the Suvvey of India, is entitled " The Attraction
of the Himalaya mountains on the Plumb-line in India.”" I{ is most
interesting and it quite changed the ideas that bad been held for nearly half
a century. '

It showed :—

{1) That the deflections are arranged systematically and are not due to

small accidental causes.

{2) That the mountains and their compensation cannot produce the
deflections that have been observed.

(3) That there must be another canse at work and that a ™ hidden range
of high density ** rinning across India paraliel to the curved line
of the Himalayas would be & possible and sufficient cause.

At once, therefore, deflections of the plumb-line are seen to be closely bound
up with the great tectonic features and their variations become worthy of
careful study, This discovery arroused great interest. In 1904 Buarrard was
clected a Fellow of the Royal Society, which gave him satisfaction and
encouragement.

In 18g9 he had been appointed Superintendent of the Trigenometrical
Survey. In 1508 he officiated as Surveyor-General of India but reverted to his
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substantive appointment in 1909, In that year be was on leave in
England and attendcd the General Assembly of the International Geodetic
Association which took place m London and Cambridge in the awtumn.
At that meeting Mr. ]. FF. Hayford of the United States Coast and Geodetic
Survey presented his important work on The Figure of the Earth and Fsostasy.
It was Professional Paper No. 5 that arcused Mr. Hayford’s interest in
problems of mountain compensation and led to the elaborate investigation
he had just completed.

In 1008 Burrard produced in collaboration with Mr. (afterwards Sir Henry)
Hayden, Director of the Geological Survey of India, s remarkable book called ;
A Skelch of the Geography and Geology of the Himalaya Mountains and Tibet,
which is in fact a store-honse of information. A second cdition of this very
interesting work with much added material was brought out in 1932.

In 1911 Burrard became Surveyor-General of India and received the C.S.1.
at the Delhi Durbar, and in 1914 he was promoted K.C.8.I. Under the
age rule Sir Sidney would have retired in 1915, but the Government
of India very wisely extended his tenure of the office of Surveyor-General for
the duration of the war. .

About 1911 a movement started to create in India a Scientific Society like
the British Association. This had Burrard’s valuable support, and as a result
the Asiatic Society of Bengal were asked to organize an Annual Science
Congress. This was done; the first Congress was held in Calcutta in January
rg14, the second in Madras in 1613, the third in Lucknow in January, 1916, the
last under the Patronage of Sir James {afterwards Lord) Meston, Lt. Governor
of the United Provinces, with Sir Sidney Burrard as ity President. His
Presidential address, which was published in full by the Asiatic Society on
the subject of Mountain Building Processes, contains many interesting ideas.
- 5ir Sidney retired from the Service in 1919 having held the Office of Surveyor
General for § years, and having earned the gratitude of Gevernment and the
affectionate admiration of those who served under him. His name ranks with
those of his illustrious predecessors Everest and Walker,

In 1933 he succeeded to the Baronetcy, becoming 7th Baronet.

After leaving India he settled in Farnborough, Hants, for the rest of his
long lfe, and died on March 16th, 1943, in his 83rd year.

In 1837 he married Miss Gertrude Iillen Haig, eldest daughter of Major-
Gencral Charles Thomas Haig, R.E., then Superintendent of the Trigonomet-
rical Survey, whose first cousin was the father of Earl Haiz. Of this
marriage there were two children, a son Gerald, now 8§th Baronet, and a
daughter, both of whom survive him, )

Lady Burrard was an accomplished artist and painted many excellent
portraits, several of which now adorn the walls of the Hd.-Qr. Office of the
Survey of India in Calcutta, During her last years she was much crippled by
arthritis and obliged to lead a very sedentary life. She died in 1928,

In 1935 Sir Sidney married Miss Alice Simons, who died in 1938 By that
time his eyesight had become very bad and his last years were ruch saddened
by this affliction and by bis sccond bereavement, but so long as he could
read he kept up his interest in the subjects to which so much of his lifc had
been devoted, and contributed a number of papers to the Proceedings of the
Royal Society and other scientific periodicals.

As colleague or companion there can have been few to equal him, His
conversation was always interesting, original and entertaining, never common-
place.

His death removes a man who in any calling would have made his mark.
The Corps of Royal Enginecrs may be proud to have possessed such an Officer.

N ' G.P.L-C.
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BRIGADIER V. DYKES, C.B.E.

Vivian DYKES, the second son of Alfred Herbert Dykes, J.P., of St. Swithins,
Shortlands, in the County of Kent, was born on the gth December, 1898, and
educated at Dulwich College, and the Royal Military Academy, Woolwich.
On the 6th June, 1917, he was commissioned in the Royal Engineers, and
went to the S.ME., Chatham, for the short war-time course. Dykes decided
to take up Signal work, and early in 1918 went to France. He was woundedl
that snmmer when with the V Army, and returned to England.

Dykes served with the Royal Corps of Signals in Ircland, at Maresfield,
and in India. He saw service again in Waaziristan, and was twice mentioncd
in despatches. In October, 1922, he returned home, and rejoined the Royal
Engincers.

Next year, Dykes went to Caius College, Cambridge, and then to Chatham
for his Supplementary course. In 1925 he was posted to Aldershot as D.O.
Marlborough Lines. Towards the cnd of 1926 he went to Italy on language
leave, passing as a First Class Interpreter. He had barely got back to England
when the Japancse threat to the International Settlement at Shanghai led to
sending a British Division at short notice to China. Dykes sailed as one of the
Engincer Officers who were to plan and build the accommodation required
for the housing of this large force. This emergency called for hard work,
improvisation, and resource, to which Dykes’ character was well suited. A
host of problems arose, and a new technique for dealing with Chinese con-
tractors, unacquainted with the Barrack Schedule, had to be developed while
worl went ahead full speed. Dykes' share in the fine job done by the Sappers
was recognized by the award of the MLB.E. In 1928 he was promoted Captain
and returned home to Q.M.G. 7. _

In January, 1929, be was appointed Adjutant, R E. 15t Division. This was
a post after his own heart, regimental duty at its best, involving work with
other arms, and the congenial atmpsphere of the headquarters of the mounted
portion of the Corps. At Aldershot Dykes spent three happy and successful
years, which led to his nomination m Januvary, 1932, to the Staff College,
Camberley. Sir John Dill was Commandant at the time, and these two years
at Camberley were full of interest and instruction. Dykes was not a games
player, but the Drag gave him exercise and sport. He tock a full share in its
organization, and in the arrangement of the Point-to-Point races,

In Qctober, 1922, Dykes had married Ada Winifred, younger daughter of
Richard Smyth, Esq., of Castle \idenham, Co. Cork. There were three
children of the marriage, two sons and a daughter, The sccond son, aged three,
died at Camberley in 1932, a sad blow which cast a gloom over an otherwise
carciree period.

Leaving Camberley at the end of 1933, Dykes had a short spell with the 1st
Auti-Aircraft Scarchlight Battalion at Blackdown, but was soon called to the
War Office as G.5.0. 111 in the Italian section of the Military Intelligence
Branch. Here his quickness of mind and powers of concentration stood him
in good stead, and the excellence of his work led to his being offered, in
October, 1935, the post of Military Assistant Secretary of the Committee of
Imperial Defence, and Secretary of the Oversca Idefence Committee, This
brought him under Sir Maurice {now Lord} Hankey, and placed lim in con-
tact with all the lecading figures in the armed forces, the Civil Service, and the
Cabinet. ‘The post of Sccrctary, Oversca Defence Commitice, had been in
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existence since 1884, and had been held by a succession of Officers, all Sappers
except for Colonel (now Licut.-General Sir Henry) Pownall, who was Dykes’
immediate predecessor. The Committee was responsible for reviewing the
Defence Schemes of the whole Colonial Empire, receiving and remarking on
the annual reports of Colontal Local Forces, and co-ordinating advice to
Colonial Governments on all aspects of preparation for war. The work of
Secretary was thus of great interest, and its importance and scope were in-
creased as the holder of the office had also to take his share of the work of the
Secretariat of the Committee of Imperial Defence, and of the Chiels of Staff
Committee.

This was 2 time of great activity in the C.J.ID. Rearmament was in{ull
swing, and immense efforts were being made to remedy the grievous de-
ficiencics in our defences. Dykes' wonderful knack of spreading good humour
and willing co-operation had full rein among those with whom he dealt.
Many Officers and Civil Servants with difficult problems found in him one to
whom they could come for assistance and encouragement. His colleagues
in the Offices of the Cabinet and the C.1.D. soon appreciated his particalar
capacity for friendship, his vivacity, and his exceptional powers of humorous
expression in speech and writing, His three years at the Committee of Im-
perial Defence were marked by a brevet-majority, a brevet-Lieut,-Coloneley,
and finally a C.B.E.

In QOctober, 1938, Dykes became an Instructor at the newly established
senior wing of the Staff College at Minley. The work here was not entirely
congenial to him. Instroctors at the Staff College are always bhard-worked.
This was no new experichee to him; but his natural bent was towards the
handling of concrete problems, or the commanding of men. However, so0n
after the outbreak of war in Scptember, 1939, he was uvrgently summoned by
General Ismay, who in 1938 had seccecded Lord Hankey, to return to his old
Office, which now served the War Cabinet. Warmly welcomed by his old
colleagues, he shared with them the anxiety of the carly days of the war,
of the invasion of Norway, and the fall of France. His strong desire to
return to troops led to his departure in July, 1940, to take command of the
26th Fiekl Company, R.E., which was reforming after its virtual destruction
at St. Valery. Tour months followed of the outdoor life which Dykes se loved.
This was long encugh for him to turn 230 men into a coherent and efficient
unit. At the end of this time he returned to the War Office, first as M.O.L
Colonel, and later as Director of Plans, Before long he was selected to accom-
pany the celebrated Colonel Donovan of the U.S.A, on a tour which he was
making at the request of the President. Together they visited Spain and
Portugal, Greece, Bulgaria, Yugostavia, Turkey, Palestine, Iraq, and Egypt;
secing the leaders in each country, and examining the political’ and military
situation throughout the Mediterranean basin. In August, 1941, as Pirector
of Plans, Dykes accompanied the Prime Minister in FL.OLS. Prince of Wales
to the historic mecting with the President, at which the Atlantic Charter was
drawn up and given to the world. These experiences led up to Dykes’ last
and most important duty. In December, 1941, a week after the attack on
Pear! Harbour, the Prime Minister once more met the President, this time in
YWashington. This Conference led to the formation of the Combined Chiefs
of Staff, consisting of the U.S. and British Chiefs of Staff, with permanent
headquarters at Washington. A powerful British team, with Field-Marshal
Sir john Dill at its head, was cstablished to represent the British Chiefs of
Staff. A Combined Anglo-American Secrctariat was required, and the two men
selected to found and build this important link were Brigadier-General W, B.
Smith, U.S. Army {now Chief of Staff to General Eiscnhower in the North
African theatre}, and Brigadier Dykes,
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A happier combination could hardly be imagined. Smith and Dykes were
determined and loyal; honest and straightforward in their dealings, with
one aim, to foster the closest eollaboration botween the American and British
Staffs. They were successful to a remarkable degree. Dykes gained the
complete confidence of the American Chiefs, General Marshall, Admiral King,
and General Arnold, while retaining in equal measure that of the Field-Marshal
and the heads of the British Missions. The foundations, so successfully laid,
have already shown results in the war offort, and may well enable a permanent
structure of Apglo-Ametican co-operation to be erected.

Dykes had been just a year in Washingion, when he accompanied the
U.S. Chicfs of Staff and Sir John Dill to the Casablanca Conference
whose decisions have passed into history. He decided to return to Washington
»ia London, and sct off with a number of companions in an aircraft via Algicrs
and Gibraltar. The flight ended on 30th January, 1943, in disaster on the Welsh
coast, and Dykes with his close friend and successor as Director of Ilans,
Brigadier Guy Stewart, Iost their Hves. Thus was cut short a career ajready
full of achievement, and of promise for the future, not only in service to
Britain, but in the causc of Anglo-American friendship.

Dykes' death caused consternation among his friends and colleagues in
London and Washington. The opinion in which he was held by the U.S.
Chiefs of Staff may be judged by the fact that he was posthumously awarded
the Distinguished Service Medal, an American honour which had not been
conferred, up till then, on any Englishman in Washington or elsewhere in
this war, The medal was accompanied by the following citation -—

“ As British Sccretary to the Combined Chiefs of Staff he made an
outstanding coniribution to the Allied cawse and the war effort of the
United States, His sympathetic understanding of American problems and
aims, his broad knowledge and experience of British Military and Cabinet
procedure, and his great organizational ability contributed in an im-
portant measure to the expeditions establishment of the Combined Chiefs
of Staff on a sound basis,”

The feelings of his countless friends in England were well summed up in
The Times of Febroary 4th, 1943, by Mr. Lawrence Burgis, one of his
colleagues in the Cabinet Offices :—

¥ Brigadier Vivian Dykes, c.B.x., will be deeply mourned by a host of
fricnds in this country and in America, where his efficiency, his dynamic
cnergy, and his cngaging personality quickly earned him the confidence and
affection which he alrcady commanded at home, Vivian Dykes was a man of
singular honesty of purpose and complete sclflessness, His one idea was to
get on with the job on hand in the quickest possible timwe and in the most
straightforward way. e had no use {or subtletics or mental reservations of
any kind, His pungency of phrase and graphic presentation of a case will
never be forgoiten by those who were privileged to work with him. But
despite his refusal to minee words about his beliefs and views, he never hurt
the susceptibilities of others. A tough, wiry frame was allied to a studious and
thorough mind, a quick brain and loyalty as deep as the aceans. Was it, then,
surprising that thosc who worked with him and foved him folf sure that he
was destined for the highest offices ? Dykes’ contribution to the Allied war
effort was of importance measured by any standards, and this contribution
was growing as the months went by, His passing creates an irreparable gap
in the ranks of those who are content quietly and competently to dedicate
{heir lives to the service of their country.”

ELC].
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BOOKS.

{Most of the books reviewed may be scen in the R.E. Corps Library
af Bromplon Barracks, Chatham.)

I RODE WITH STONEWAILL.
By Hexry Kyn DoucLas.

{Published by Putnam & Comparny, 401 pp., 13 portraits and a map, Price 185.)

The subtitle of this book is " The War Experiences of the Youngest Member of
Jackson's Staff,” and the text substantiates its truth. At the age of 22 the lale
Colonel Douglas joined the stafl of General Thomas Jorathan Jackson as z galloper. -
He was in a couple of days promoied to more responsible work, and in under four
ycars, through a scries of divisional stafl appointments, rose to the command of
an infantry brigade. His story, now published by his nephew, was written long
ago, being completed in 1860 ; but the greater part of it is even older, having been
put together from notes and diaries in 1865 immediately after the close of the Civil
War, when, as he says in a preface, his recollection was * fresh and youthful.”

There are adventures enovgh and to spare. Douglas was present at nearly all the
major batties in the Eastern [Virginia) theatre, As an intimate picture of Jackson
and how he waged war his bool has rightly been described as a *“ classic.” It has
however another aspect. It is emphatically a young man’s book of war, betfer even
than the memeoirs of Baron Marbot, one of Napoleon's young men, set down when
all was new and worth recording, and the senses were more impressionable than in
later years. Itslesson is that an officer should do anything, however unpleasant and
dangerous, that he is called on to do, either by his superiors or by his own judgment,
withont fear of failure or hope of reward.

One would like to have known young Douglas. His portraits indicate ** blood
both in feature and expression, and as he was clean shaven—in a particularly
hairy period in Armies—he might in appearance be one of the present generation
of young officers of the best type. .

He was born on the banks of the Potomac near Harper's Ferry | his earliest pages
{ell us all about ** John Brown * (Isaac Smith) whom he knew before the man
attracted public notice ; he saw the attack on his stronghold and attended his
trial, : ’

At the end of 1860 Douglas began to study law at S5t. Louis ; when Virginia seceded
in April, 1861, he did not hesitate, but at once returned home and was soon on sentry-
uo on the canal path along the Potomac. He had joined a battalion in the formation
under Jackson which was to go down in history as the ” Stonewall”™ Brigade.
Douglas fought in this brigade at the battle of First Bull Run, where it received its
title, and a month afterwards was given a commission. He says :—

* From my cxperience in the Army [ am convinced that a good officer ought
to have been a private (but not for long]. Unlike poets, good officers are made,
not born., There are many things officers do not know who have not served in the
ranks; and while they are learning them the service and the troops under their
command wust sufler.”

At the close of the battle of Kernstown, Douglas, riding 23 miles, took a message
from Colonel Ashby to General Jackson, The latter immediately made use of him
to carry an all-important order to General Eweil, eighty miles away on the other side
of the Blue Ridge Mountains. The sun was sefting, rain was falling heavily, and,
in reply to ** Good night, sir,"" Jackson shouted out, ** A suceessful and picasant ride ™
—not an endearing send off. Douglas got through and, on reporting his return,

NE
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Jackson ynerely said, ' Very good, You did get there in time. Good night.” Doagzlas
felt disheartened and angry, but said nothing., Next day Jackson appointerl him
Assistant Inspector-General of his division fwe should say D.AAG). Such was ks
first step on the ladder. In this capacity Dougles took part in the remainder of the
celebrated ™ Valley Campaign,”” in the march to join Lee near Richmond, and in the
* Seven Days’ Battle "' before Richmond, It was not a safe task to follow Jackson
in battle, as he rode about regardiess of fire, even stapping to pick blackberries within
¢asy range of the cnemy.

After the battles of Second Bull Run, the Antictam and Fredericksburg, the
Stonewall Brigade was so weak in officers that Douglas judged that the front offered
better chances of promotion than the stafl, and obtained Jackson's permission to
return 1o his unit, the geoeral saying that if he wanted to come back to the stafi
there would always be a place and a weleame for him. He did noet lonyg remain o
regimental officer, boing within the month appointed what we should call brigade-
major.

In the reorganization after Chancellorsville and Jackson's death, Douglas was
transferred to be senior staff officer of Edward Johnson's division and was badly
wounded on the last day of the battle of Gettysburg, He explains miuch of the
hesitation and loss of opportunity by the subordinate Confederate generals, adding
significantly ;"' It took the battle of Gettysburg to convince General Lee that
General Jackson was dead.” Taken prisoner in a dressing station, he wos exchanged
after 70 months’ captivity, and on the sth May, (864, rejoined Jobmson's division
just in time for the Wilderness Campaign, and the disaster to that division in the
grey of the morning in the " Salient” at Spotsylvania. The Confederates expected
attack, and the general and staff were up at the front ; but assailed by four-fold
numbers (Hancock's Corps), the division was overwhelmed, Tlonglas was one of
the few who escaped.

Transferred as chief of staff to Early’s division, Douglas saw at Cold Harbout the
great defeat of Grant's last effurt in the Wilderness, and took part in Early’s extra-
ordinary raid to the gates of Washington, which only just failed to dislodge Linceln
from his seat of Government. He witnessed a similar case of missing success by a
head at Cedar Creek (Sheridan's Jucky victory), of which Larly said : ™ The Yankees
got licked ; we got scared.”” Douglas himsclf was nearly captured by Federal cavalny.

On the z5th March, 1863, e was given command of the ** Light Brigade.” He was
stil]l fighting on the gth April, when Lee surrendered at Appomattox Court House,
and a corps staff officer had to order him {o stop.

His post-war adventures are in themselves as good as anythinyg in Gone With
the Wind.”

JUEILL

TO STALINGRAD AND ALAMEIN.
BY STRATEGICUS.
{Pablished by Faber & Faber, Ltd., 237 pp. with Maps, Price 105 )

This is the fifth instalment of Strategicus’ Chronicle of the War. It isin every wayv
worthy of its predecessors, distinguished both by the clarity and brevity of the
author’s narrative, and by the reasonableness of his comments and deductings.
Readers will generaily agree with the latter although they may be sometimes open to
argument.

The period covered by this booklet is from the winter of ro3i-42 to August of
the latter year ; but, by a curious omission, the years dealt with are mentioned only
on the paper wrapper. This matters little to-day, but shiould Le corrected in any
subsequent edition,



1043 BOOKS, 297

Where all are good, the most skilfully compiled chapters ave certainly those dealing
with the Russian theatre. A mass of detail has been pruned away, and ail that
matters in {he narrative stands out in true perspective, For campleteness combined
with conciseness there has been no war-writing to surpass the anthor’s descriptions of:
“ The German Winter Defensive ™ of 1g41-32, Timoshenko's counter-offensive
May, 1932, or the operations which cuminated in the siege of Stalingrad.

The purely Dritish operations in various spheres provide rather a sad fale,
although full justice is done fo the gallantry of our {roops, to the skill of Gen,
Alexander in his conduoct of the withdrawal from urma, and to General Auchinleck
in his spirited active defénce of the Aamein position. Nor do our own and our
** the [acific Cauldrom ™ make a very palatable story. Ouor
present knowledae of later developments, however, takes some of the bitterness from
the cup. f ) .

Although, in the period dealt with, there is dittie evidence of the existence of any
great comprehensive Allied Strategy, side-lights which might affect it, in more or
less degree, are shown in thd pages devoted to: ** The Tragedy of India,” ** The
Home Fires " and ' The Development of Sea and Air Dower,” Of these, the chapter
on India, written entirely without prejudice, is specialty suitable for study by political
thinkers and dreamers.

Allies” experiences in

. T.I.

REPORTED SATE ARRIVAL.
By Micnare Harrisox, late R,
{Rich & Cowan, 37 Bediord Square, W.Cls, 142 pp. Price 105, Gd. net)

This book purports to describe the life on a troopship to the Middic East in war
time.

The conditions, messing and state of discipline revealed for the purpases of thestory
would be painfulto read, but for the zuthor's assurance that the ship and charactors
are whelly imaginary, The book is net, however, all exagreration or caricature, Twa
of Hs pages might indeed with profit be extracted and issued to RE. recruits of ail
ranks. The whole duty of the sapper in the ficld is packed into those two pages.
In spite of its blemishes, this is a clever book amd among all its mistepresentations
it contains a modicum of truth and more than a modicum of taughter. The aothor
confesses that hie is no soldier and, having been discharged after 2 very few months”
service, he can never be one ; but he has the gift of observation and he wields a facile
per. " Characterization ' is his strong point and his picturer of some of his comrades
make them stand ont as living types, firmly if somewhat coarsely outlined.  His
essay on the Cockney soldier is particularly well done ; as also his appreciation of the
* Old Sweat.” ** Dialect ' is another ‘eature of the book. Mr. Harrison has 2 fair
for it which adds reality to the talk which he reproduces. The ' Okl Sweat’s tale of
Daft 'Arry,” and his dissertation upim the *' Lonely Sojer ' make particularly
amusing reading.

Reported Safe Arrival would be a better book if it were not spun out by a deserip-
tion of the author’s teactions to his sutroundings, a not very interesting psychological
study which requires no further reference, except that he has written more for his
own relief than for the entertainment ot information of his readers, The regular.
soldier will ind much that irritates bet certainly some amusement in this book.

T
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THE MACHINE SHOP YEAR BOOK AND PRODUCTION ENGINEERS
MANUAL, 1943.
Enitep mv H. C. TowN, M LMECILE., M.IP.E.
{Paut Elek, Africa House, Kingsway. Price 30s.}

The object of this book of 496 pages, 412 figures, as stated in the publisher’s
note, is to present in a convenient and concise formn the latest developments in the
science of engineering production, management and design.

Part I, comprising 47 pp., includes interesting articles by experis on eleciric
control gear, eptical instruments as an aid to observation and measurement, external
centreless grinding and ifs advantages over plain centre grinding, and the divec?
kydrawlic system and its advantages over the older accumulator hydraulic system.

Part II {287 pp.) comprising the body of the book is devoted to descriptions of
medern machine tools of all types commonly met with in production work, with
notes on power transmission and eleciric and hydraulic control equipment. The
principles and functions of the varions tools are ably described and there is a wealth
of useful information on cutting tools—material, shdrpening, clearance and rake
angles, heat treatment, speeds, consumption, ete,

The machining of non-ferrous metals and alloys is not forgotten.

Part III {145 pp.) consists of well-chosen (abridged} recent articles on machining .
and production processes which have appeared in the leading British and Foreign
technical journals, It includes articles on cama milling, tool consumption, gas flame
hardening, metal spraying, heliarc and unionmelt welding, quality control and
process planning, plastics, presses and stampirg operations, machine design and
A L. variable speed drives. :

The subject matter is interspersed throughout with illusirated advertisements
of engineering firms and there is 2 comprehensive index of engineering products and
firms supplying them.

This book can be confidently recommended as a valuable addition to the library

of every works manager and forcman.
W.M.

APPLIED MECHANICS.
By ArIHUR MORLEY, D.SC., M.LMECH.E
{Longmans Green & Co., 360 pp., 162 figs. Price 7s. 6d.}

There are so many good textbooks on Applied Mechanics that at first sight there
would appear to be no justification for adding to their aumber.

The anthor, however, is weil-known as 2 writer of many excelient textbooks on this
and aliied subjects and in addition to his many years’ experience asa teacher he was
for some years H.M. Inspector of Techaical Schools,

He states that this book is infended primarily for third year students who are
taking the Ordimary Natiomal Certificate in Mechanical Engineering. As such
students are usually tradesmen who can devote part-time only to academic work,
the book will no doubt be popular with them as it deals Incidly with essentials only
for the purpose in view. The treatment assumes the reader to have some elementary
knowledge of the subject such as that given in Morley (same author} and Inchley's
Elementary Applied Mechanics which has been a well-known  textbook in techni-
cal schools for more than twenty years,

Many worked examples are given, and upwards of 160 examples {with arswers)
are included as exercises for the student,

The book carn also be recommended for Fngineers taking the Associate Member-
ship examinations of the Fngineering Institutions.

WM.
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ELEMENTARY SURVEYING.
By ‘Artnur Lovar HIGGINs, D.sc.
{Longmans Green & Co, Price 6s))

Before the Ordnance Survey covered the land with the frigonometrical survey
and with the bench marks of its levelling ; before there were any published large-
scale plans; land-surveying was taught in the high schools of the country towns,
and a very welcome diversion to geometry and trigonometry that instruction must
have been. The curriculum must have been very much what this small book deals
with. The surveying is all large-scale, the instrements mentioned are all of the
simplest, and there is no mention of that control on which the chain survey of any
extended area must be based. Chainings and traverses are closed upon themselves ;
the only theodolite mentioned is a vernicr, and the only level 2 Dumpy.

As the author says in his preface, the book aims at opening a vista of the educa-
tional and professional pessibilities of surveying, and connects the simplest sarvey
operations with the underlying geometry, The author achieves his object interest-
ingly and readably. By intention, however, the book is one for the young and is not
meant 1o help the Engineer, Royal or Civil, in the conduct of practical surveys with
modern instruments.

There must be a considerable field of usefulness for the book, and one can imagine
the enthusiasm of pupils, released from the schoolroom, and allowed to carry out
an the ground, the exercises described by the author.

HSLW,

HOW TO SHOOT THE U.5. ARMY RIFLE,
{The Infaniry Journal, Inc., Washington, D.C. Price 25 cents.)

e

“ Send me men who can shoot | | .
PERSHING.

This booklet has expanded into more than a hundred pages, a subject which
Small Arms Training condenses into a mere handful; it stresses each separate point
of the Rule of Aiming at fength and with excellent illustrations ; undoubtedly each
pioint scores a bulls-eyel on the American recruit. It convinces each American
that his rific outmatches those of the enemy and reminds him that be has a reputa-
tion to maintain although we, as mere Englishmen, will have to forgive the quotation
of the dying German who wrote ** God save us from these Americans. They shoot
like Devils , . . They are the best marksmen in the world,”

We also have something new to learn : {for example, the sitting and the squatting
positions are introduced as standard positions; it should also be poticed the
Americans still insist rigidly on the many details of the prone position, whereas we
only recommend them, teliing the reeruit that he may adopt the ** most comfortable
position,

To those who have been brought up on Sinall Arms Training this American booklet -
may appear revolutionary; not so much becavse of the material it contains but
because of its presentation, The staff of the American magazine Life have certainly
done a very good job and their efforts shounld go far to stimulate interest in what
normally is considered a dull subject by Sappers in general,

G.M.L.
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MAGAZINES.

THE ENGINEERING JOURNAL.

{25tk Anniversury Number, May 1943, Published by the Engincering Fustitute of
-Canada.) ’

This issue shows im an infercsting mamer the iminense progress made by the
Dominien in Gngincering since the first issue of the journal in May, 1418,

There are articies on Scientific NResearch, Telegraph, Teicphone and Radio Com-
munications, Air Transport, Railways, Water and Steam Dower Development, Public
Works, Ilighways, ete., from which il will be seen that Canada has more than
held its own in ail these fields during the past 25 years.

The Lusnber Tndustry.

The development of the Canadian Lumber Industry, helped largely by the many
rivers and abundant water power resovrces, has been most impressive during the
period under review, More than one-fifth of the total land azca of Canada {i.e., an
area roughly equal to the combined areas of the British Isles, France, Spain, Portugal
the Netherlands, Denmark and Sweden) is covered with productive lorests..

Large structures such as factories and airship hangars with clear span roofs up to
230 It., bridges, ctc., are frequently constructed of timmber and it is estimated that
over 2,000 tons of structorald steel is saved in one airship bangar alone. 7o double
hangars bave been buiit in timber for the Commonwealth Air Training Scheme.

Tn 1942, as much as 400,000 tons of steel was saved for other essential war work by
the use of timber.

Large numbers of wooden ships have been built, especially corvettes.

Piywood is being largely used in the manufacture of aireradt, owing to the shortage
of alumimiom. In this case also there are some virtues in the necessity.  Plywood
~tands vp better than duralumin to vibration, it does not corrode, a bullet leaves o
¢lean hole whereas duralumin flowers with jagged cdges, it makes possible a smoother
external finish and therefore reduces aercdynamic drag, and the fuselage can be
torped out by mass production in about half the time taken for an all metal
plane, t

The ** Mosquite " Bomber, reported to be the fastest bomber in the world,
large numbers of which are manufactured in Canada, 15 built largely of plywood,

The enormous importance of paper to the war effort needs no cmphasis.

At the cutbreak of war, wood pulp and paper was rightly considered as Canada's
vrcatest manufacturing industry. The weight of pulp produced increased from
1,500,000 tons in 1918 to 0,000,000 tons 1R 1042, and half o millien people in the
Deminion depend upon this indostry for their livelihood.

Then again, wood pulp is the basic constituent of " plastics ™ which will vu-
doubtedly play an impertant part in the industrial workl of to-morrow,

Great Britain always a large wood consuming country, has produced relatively
little itself. We have, hitherto, imported mainiy from Hurope, but we are now
dependent almost entirely on imports from Canada to sepplement cur own fast
diminishing resources,

Minerals.

A chart is given showing that the value of mineral production has increased from
140,000,000 i1 1417 to f100,000,000 in 1942, These figures include 3 metal produc-
tion valued at £20,000,000 and {80,000,000 respectively. This means that the output
of minerals per capita is now about 85 9 of that of the U5 A, Cheap hydro-clectric
power helped a goad deal in this development, but the natural deposits are vich ane
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extensive. Canada continues 1o be the leading producer of nickel, but its output of
vopper, lead and zing is now considerable,  Surprisingly cnough the value of the
wold output has increased enonmowsly from £ 3,000,000 n 1917 to nearly £46,000,000
in 1ag2, 2 vidue now much greater than that of the combined ontput of copper,
nickel, lcad and zine.

AFar Weapans, .

since Lhe war began Canada bas produced more than joo 000 fransport vehicles—-
215,000 in 1642 alone. AMore than half of the mechanical transport nsed by the §th
Army in North Africa came from Canada. '

When Canada commenced the production of war weapons at the beginning of the
war it can be sakl that it started from scratch. The industry simply did act exist,
but the awlomobile industry, which has developed enormously during the past 25
voears, proved its adaptability and largely helped in zetting things going. In the
19i4-18 war, Canada made explosives and manufactured sheils and smalil atms boet
little else. It now turns out huge quantitics of small arms, light machine guns, AA.
and field guas complete with control gear. Also large numbers of 18-ton Valentine
and 3c-ton Ram Tanks. (During rag2 Canada's entite ontput of Valentine tanks
went te Russta)) ' .

100,000 peaple are cmployed 1 the aircraft tndustry and there i an annual output
ol 4,000-5.000 aireraft varying from primary training machines to the largest bom-
hiers,

The aircralt industry is now capable not only of providing all the planes requiired
(o the gisantic British Commonwealth Air Training Plan, which is probably Canada’s
areatest sinule contribution to the whele war effort, but in addition is contributing
substantially to the Allied cause in various parts ¢ f the world in both combat aml
iransport types,

Canada 1s alse buikling lavee numbers of ships both for the Merchant and Royai
Navies. :

Military Inzincering.

A short chapter is devoted to a Lrief consideration of the work of Sappers in
modern war and explains how conditivns differ from those in 1014-13. This chapter
is worth repeating in some of our Dritish IIngineering journals as a general corree-
tive of the mistaken impreszion in some eivilian cireles that the R EME, has now
taken cver the werk of the R.1 as rezards mechanical matters,
tivwneral,

The British reader will be much impressed by the potentialities of the Dominion,

Canada has untapped mineral resources and forests far exceeding anything in
Horope or Russia. Yet it has only about 3 inhabitants to the square mile compared
with about oo to the sguare mile in Great Dritain. Large scale immigration wonld
appear to be a 2ood thing for beth Canada and Europe after the war,

Niggara. .

The July rumber of this Jourpal, might well be known as the ™ Niagara
Number.,"  The chief featore s an extremely interesting paper on ' The
Preservation of Niagara Falls 7 presented at o joint meeting of the American
society of Civil Engincers and the Engineering Institute of Camada. The
paper shows hiow power development has bLeen, and can be carricd ont
in the foture, withont impairing the integrity of the scemic spectacle.  In
1878, due to the joint interest of the Governor-General of Canada and Governor
Robinsor of New York State, commissions were appointed to acquire park reserva-
tions on both sides of the falls, with the splendid scenic resulfs to be seen to-day.
In 1906 the rapil increase in power developments gave tise to the fear that the falls
might be denuded of water in the future to an cxient which would nullify their
vatue as a seenic spectacle, and the Boundary Waters Treaty, tooo, iimited the
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diversion of water above the falls for power purposcs to 56,000 cu. sccs. Another
factor arose more recently which caunsed concern, the effect of erosion, which during
the last hundred years has resulted in the recession of the horseshoe crest of the falls
some 360 feet to the southward, In 1926 a Special International Niagara Board
conducted investigations into this and other matters affecting the preservation of
the falis consistent with the ase of the water for power. Their findings disposed of
the widely circulated bogey that the falls might ** commit suicide " by receding into
a narrow notch. In brief they were :—

Firstly, for some years the recession of the crest had been upstream along two
diverging channels; this had resuited in the **toe ™ of the horseshoe growing
broader,

Secondly, the hard upper stratum of limestone increases in thickness steadily to
the head of the upper rapids, and as the crest moves upstream this increasing
thickpess will decrease the rate of recession,

Thirdly, as the falls recede the crest will continue to increase in length and the
consequent thinning out of the flow per unit of length will decrease the erosion,

Fourthly, the Qiversion of water {or power reduces the rate of erosion,

It has beeg estimated that over the next hundred years the recession should not
exceed some 250 feet and that it will not progress to the point of draining the Ameri-
can falls for 2,000 years at Ieast.

In 1941 war emergency demands for power resulted in an authorization, by
beth Governments, of an increase of water diversion of 12,500 cusecs. on the
United States side, and 14,000 cusecs, on the Capadian side. At the same time it
was mutueally agreed to put in hand at once remedial works above the falls for the
improvement of power production as well as the protection of scenic values. This
work Is in the form of a submerged mck built weir about half 2 mile vpstream of the
falls in the Niagara River.

The whole paper shows very clearly that during the past 6o years the conflicting
claims of—obtaining the optimum power output from the falls, and maintaining
their scenic grandeur, have been nicely balanced.

The July number also contains a very practical article on the ** Healing of Dwell-
ings,” showing comparative costs using coal, oil, gas and clectricity. The standard
taken is the maintcnance of an average internal temperature of 70° F, {some 5° to
1o® higher than that useal in England) thronghout the year, for 2 house in Montreal
in which 20,000 cu. feet have to beheated, i.¢., the rough equivalent of a Group III
Quarier. Except in the moath of July 2 sensible amount of internal heating is always
necessary to maintain this internal temperature.

Comparative Annual Costs, including Interest, Depreciation, Fuel or Power cost.
Service and Domestic Hot water are :—

For Montreal and the province of Quebec—

Coal ... 8340 Gas - 8342
Ol L. 8325 Electricity ... 81,114

In conclusion the writer points out that, under the climatic conditions prevailing
in Montreal and the province of Quebec, heating private dwellings with Electricity
wonld be entirely uneconomical. The heating load needed for the City of Toronto
alone would require seven times the ouiput of Queenston, the Canadian Niagara
Power station, or rather more than four times the total power output of the falls !

The Deputy Director-General of Australian War Supplies Procurement gives a
valuable and to many a surprising account of the wide and varied extent of Australia’s
war production, inciuding Machine tools, Aircraft, Tanks, and Shipbuilding.

The Auvgust number presents a valuable paper on * Alternative Fuels for
Motor Vehicles "’ early on the bill of fare, Between the two wars progress
has been slow due to the convenience and low cost of gasoline, but the war has given
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an intense siimulus to rescarch in this, as in many other fields, and made Europe 2
testing ground. In many ways liquefied gas—mainly propane—stands out asthe
best alternative, having a high octane value.

So far, alternative fuels have proved more satisfactory in larger units than passen-
ger cars, In the post war world the writer foresees a general restriciion in the use of
diesel oil and gasoline in industry and agriculture, owing to the preat demands of
aviation, The use of alternative fuels on a large scale would then be essentiai;
fortunately much recent work has been devoted to the question, which it is undesir-
able to publish at the present time.

Colonel R, B, Maxwell, A.A.G., REAMLE., contributes indirectly a comprehensive
article on the birth and growth of this Corps from the Beveridge Committee’s interim
- report of Augnst, 10471, onwards, giving the general picture of the Field organization.
The numbers required per division, airborne or otherwise, will be a surprise to many
even in this engineers’ war.

WAL & H.ME.

PRODUCTION AND ENGINEERING BULLETIN,
Issmed by the Ministry of Labour and National Service, 48 pp.

{August, 1943). This issue is well up to its vswal high standard and contains
several articles of great interest to the manufacturing industry.

The Production Section begins with a simple but clear explanation of Quality,
Control, the modern scientific method of detecting and preveating scrap at the
earliest possible stage of production,

There is also an interesting description of an anti-scrap campaign organized by an
important aircraft component manufacturing firm ; this is followed by some
practical methods of segregating swarf.

Ancther very informative article explains how to increase the life of grinding
wheels. Care in their handling and storage is naturally emphasized, but methods of
modifying large worn wheels for use as smaller wheels is the main purpose of the
article, .

The Engineering Section is largely devoted to describing the important part women
are playing in all branches of war-time ¢nginecering, in the dockyards, railway
workshops, and cable-making works; and in tapk and aireraft manufacture.
The versatility of women in the war effort is repeatedly brought out in these publica-
tions.

A short but valuable survey of the work of personnel management is also incinded.

WML

THE GEOGRAPHICAL JOURNAL.

The Geographical journal for July, 1943, contains on page 26 an interesting short
article on the Ankara-Cubuk Dam, It is an entirely Turkish conception, built from
the resources of the country. This dam, across a gorge of the Cubuk river, is a
beautiful work, 150 feet high and 660 feet wide, and contains some 3,000,000,000
gallons of water. The article is illustrated by four excellent photographs of the
reservoir, dam, spillway and surrcunds.

HALF,
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JOURNAL QF THE UNITED SERVICE INSTITUTION OF INDIA.

{-April, 1043)—Cfficer's training in the post-war arny s a trenchant criticism ol
pre-war training, That this has not been all that it.misht be is generally agreed.
but in peaece the atmy is up against financial restrictions. Moreover, we are not an
aggressor nation, and it is unfortunately the dictator-led countries who have the
tnitiative, can decide far ahcad on weapons and on points to aitack, and organize
and train accordingly. A non-aggressor nation can only prepare agamst the most
iikely forms of attack, and $o is bound to be handicapped at the ontset of hostilitics.
The author sumunarizes his arguments under fftcen headings, and enncludes with
““let us remember that, if our tactical techinique remains the same {or two years,
tten it s probably out of date.”

Thirty faleful years 1s a condensed history of ooy 3y, which comments forcibly
on the laisse: faire policy in this country wihich allowed the present war o come Lo
pass. A praphecy by Col. Temperley, made in Febroary, 1931, s quoled, fore-
telhing the outbreak of the war as August, 1939 at carbest and Seplember, 1940
at latest. The futility of appeasemnent is demonstraled by many telling examples |
the handing over to Eire in 1934, of the South Irish naval ports, while it producod
no effect on the Anglephobes in Dublin, must have cost ns thowsands af lives for
want of naval and air patrols based on those places. The wave of pacificism, cul-
minating in the fatuows peace ballot of 1934, is another exampic.  We must sec
that this cannol happen again, not for our sakes only, but for that of the whole
world. i

The welfave of the serving soblier tells us of the valuable work being dune by the
Directorate of Weifare for both British and Indian soldicrs, in forees overseas based
on India, as well as in that country. A great advance from the 1g14-18 war !

Priseners uf War in India describes how the Itaban is housed in camp. Our regu-
lations are bascd op an international convention held at Geneva in gy, to which,
by the way, neither Japap nor the US55 is a signatory. When the article was
written, presumably early this vear, the Fascast was declilediy top dog in those
Italian camps.

Torpedocd —~a thrilling vescue is an extract from a letter by a lady who, with ber
four children, was adrift for thirteen days in the Indian Ogean, They were down to
g0z, of water a dav each, The tescue by a passing ship providentially came just in
time. '

Propaganda Probleins reconsidered discusses the form we should propagandize now
that victory is in sight. The man we want to confute now is the man who doubts
the ultimate value of victory,. in other words the eynie. We all know the harm done
Ly the ** what's the good of it ali 7 "' attitude of mary of the generation which grew
up between the wars, The finish of the article is worth quoting * The cynic . . .
Destroy him. Or, better stiil, answer him. For thus you destroy two cvnics, yoursell
and the other man.™

The Study of Urdu in the Avmy urges oficors to apply themselves whole-heartedly
to the subject, not merely to treat the exams. as dolotous impositions from the powers
that be. There is a usefu) method of instruction, given in the form of twelve drills,
which certainly scems o be an improvement on most primers.  But the main de-
sideratum s a mmrshi above the common ruck, whase sole hdea is to pass the
candidate, however narrowly, through the exam., and pocket his share of the reward,

The Velocipede is a plea for the use of the push-bike it jungle warfare. The Japs
have apparently used it with suceess in unpromising terrain in Burma. Photographs
sepgest methods of carrying LM.G's and other weapons, and the artiele conclides
with a proposed cstablishment [or a company.

Regimeatal Badges an entertaining article, with maey anccdotes showing how
British regiments came by their distinctions in the matter of dress. We are remituled
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that the st South Staffs. spent ov veurs on eontinuous foreizn segvice in.the West
Indiest . o o

War Memorials for the Indian forees sugzests educational facilitics for sons aml
danghters of 1O, the latier, as prospective mothers of the .4 o be.

Your Country verds vou asks koi hais not to segresate them clves in Cheltenham

. and Bedford, but to devote themselves to social worl, helping villages and towns
to run themselves, standing for election to boroogh councils and s0 on. Very soumd
advice, but little mention i« made of children's education, Most ollicers retire with a
family of school age, and their place of settlement i generaily fixed by the location
of the schools to which they have sent, or intend te send, their yoongsters.

The Record of the LA F. 10 its ten vears of life 15 2 distinguished one | already it
has to its eredit campaigins In Waziristan, Persia, Iraq, amd Borma, and is now
entirely responsible for the air defence of the N Frontier., '

Some adwinistrative suggestions o save officers office work, include one to give
.05 power to awarnd up te 83 davs’ detention, to save courts-martial, )

.00

REVUE MEITAIRE SUISSE,

{May, 1953.)-—Le Mortier géant contre J2 fortin befonné. By M. Camilie Rougeron,
This is a review of an article in La Science ef la Vie discussing the development of the
sreat mortars throughout the ages. It shows how the big German howitzers of the
Great War overcame the conercte structures which were expected to stand up to
anything.

The glant mortar appeared abmost as <oon as artillery was first made. 1t was
displaced by the rifled gon, but it re-appeared im 1914 for the destruction of
concrete works. Then the air bomb supplanted it once more, but it re.appeared
at the German siege of Sebastopol in 1942,

In 1913, the Germans brought out their howitzers which we called the 1z inch
and 17 inch—made by the Skoda Works in Austrin. The 12 inch fired a shell of
7350 lbs. containing g3 lbs, of explosive. The 17 inch was of twoe types ; one fired
1 goo Ib, shell with 112 s, of explosive ; the other fired a shell of over 2,000 Hos,
with zjo lbs, bursting charge.

* The examination of the permanent works captured by the Germans gave them
“ a falwe idea of the resistance of concrete to heavy artillery. This was the origin
“of the pill-boxes with a roaf about 4 {6 6 in. thick, wed in large numbers
" both in the Metz defences in 1016 and in field defences in 917"

But many ' pill-boxes ™ were overturned by shells falling close beside them ; in
others, the occupants were all killed by concussion due to direct hits on the roof

Up to the spring of 1942, it seemed that artiliery had not made much progress
singe 1914 in its attack on fortifications ; the dive-bomber with his greater accuracy
had vsurped the field. But the airman cannot always be on the spot. The ondy
artitlery weapon which can deal with modern conesete defences is a shott range
moriar of great calibre. '

Conunmentaives sy la guerve acinelle. The stagnatiom afier the Anglo-American
landing in North Africa was a disappointment to the peoples of occupicd countries,
But the Allies woulkl only act on certaintics. They made the greatest ase of the air
arm and the tanks. Both of these nedessitated a vast ground vrganization. While the
Eighth Army was pursuing Rommel across Africa, the First Army and the Americans
were building up their forces in Tunis, When the battle there opened Rommel
struck against the inexperienced American Corps and for a time drove them back
with loss.  But LEisenbower shifted his main attack from the Eighth Army in the
south to the First Army in the north, and brovght an armoored division round from
right to left. This caught Rommel unawares, the AT, pounded him incessantly,
his communications amd his troops became disorzanized.
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The victory in Tunisia gave the Allies the whole of North Africa, and the use of
the Mediterranean, Pantalleria, Sicily, Crete and the Dodecanese Islands still stood
as ont-posis of the fortress of Europe, but the North African coast gave the Allies
air cover from Gibraltar to Alexandria,

‘The Russian front, however, still remained the front. Both sides were, in May,
preparing at great speed for major operations, Now the situation in the Mediterrancan
might draw off a part of the forces which the Germans needed for the Russian front

{fune, 1943.)— L' Instruction individuelle du fanlassin en service actif. By Capt, A,
Gisling. This article refers to the Swiss system, but much of it is applicable here,
The anthor believes that soldiers show only 2 relative interest in individual training
because of faulty feaching methods, Too frequently the officers and N.C.O.'s are
content to apply on active service the training programmes of the barracks, drill,
etc., and neglect the tactical training of the fighting man,

The aunthor gives the following details of what be considers a suitable and con-
denged programme.

First {or elementary) class through which all men must pass
1. Technical training (e} Handling the rifle in all pesitions, Judging distance.

Aiming and firing in all positions, Elementary bayonet exercises ; {b) Handling
the antomatic rifle; (£} Types of rifle ammunition; (d} Grenades {e.g., Mills
bombs). Throwing grenades at varidus distances from various postures ; {¢} Gas
mask, putting on, taking off and packing away under 43 seconds; (f} The
standard organization and function of the rifle section.

Second class,

Men who gualify in the first class pass on o the second class :

1. Ground-craft {a) Observation of 5 hidden objects at about 100 metres distance
in less than 2 minutes; (&) dove about a picce 6f ground Iroo metres by 8o
metres without being seen for more than 4 seconds. Starting from roo metres
inside a forest, reach the other edge without being seen by an ohserver stationed
1oo metres away from the edge,

2. Use of ground for {g) Rifle or machine-gun fire ;—at the foof of, or up a tree;

on arocf, etc. Making an M.G. emplacement with an entrenching tool ; bullet-

proof, shell-proof thicknesses. Camouflage: (b) obscrvation, from a tree;
the edge of a wood ; or & house, etc. ; [¢) taking cover from aeroplane view,

Tactical use of his weapons. Rifle v. grenade, features of the ground.

Anti-tank action. Anti-tank mines and obstacles.

Gas warfare,

What to do if wounded, a straggler, or a prisoner.

. Organization up to companies.

Third class, )

Then would follow a Third Class: . Technical krowledge of the light and
heavy machine-pun, and anti-fank gun. 2. Map-reading and making. 3. Training
of the section and company scouts. 4. The different kinds of Swiss and foreign
aircraft, 5. The conduct of the combat group.

The Swiss soldiers form a militia, trained by a small professional army. Time
for training is limited. Thus quick results are essential, as with us in the present
war. A lively imagination, an individual effort, and an intense, sustained keenness
are the essential qualities for those cntrusted with training troops. A break-away
from hard set-pieces is the best way {o stimulate interest.

Une semaine & 4,000 melres. By Lt. René Roch. A regimental M.O. tellsofa
week with a brigade detachment on the summit of the Bieshorn {4,160 metres).
They bivovacked in snow cither in dug-outs or igloos.

Caves were hollowed out in the snow for six, four or three occupants. Those for
three were the most suitablé, The snow must be rammed and smoothed, A cave for
six had three bunks on cach side with a gangway between, A cookhouse was buiit
up at the entrance, like an igloo, out of blocks of snow built in an arch. But thelarge

PO TR
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size was a drawback, The arched roof gquickly sank and had to be supported by
columns of hardened snow, the flattening of the roof increased by 40 cm. a day.
If spow is falling, the load on the roof continually increases, and thereis some
danger of smothering the occupants. The smaller size cave for three is preferred,

One type was made by digging a sort of well, cnlarging the diameter as excavation
proceeded, and then closing the top with blocks of snow. The enirance is made
sideways,

A sleeping compartment for four and a cookhouse was completed in four hours.
The doorway was 1 metre high by 70 to Bo cm, wide, between the dormitory, and
the cookhouse, The dormitory was 4 to 5 metres long by 3 wide., Snow benches
were left at the head and {ect to support the ends of the skis which formed the frame
of the bunks. Betwcen the benches was 2 trench 50 em. deep, and 1m. 20 to1m. 50
across, to keep the body Iving down clear of the snow. A sort of hammock is formed
by buttoning a ' ground sheet " over the skis, The kitchen needs a flue. Thestove
burnt solidified methylated spirit,

With four men, and six ¢candies burning, and the doorway closed with a double
wall of snow blocks, the temperature never rose above zero centizrade, This was
just as well, for should the temperature rise above zero, the atmosphere becomes
fike a fog. Itis better to be a little colder and a little drier,

The equipment provided for the Swiss mountain troops was eminently suitable
for the high altitude reached by the detachment. The overcoat with hood is a com-
plete protection against the wind. Canvas gloves lined with woel cover the hands !
canvas goloshes with rubber soles keep the feet from frost-bite. The sleeping bapis
i two parts, the outside of canvas, and the inside lined with feathers. Anti-glare
spectacies are essential. :

Special care was taken with the rations, which were designed to give the maximum
of calories and vitamins. Water obtained by melting the snow was the only source
of liguid. For drink, there was tea, maté, cocoa, thick soup, Maggi soups, and ovo-
maltine. The Iatter was the most popular, being easily prepared nutritious and tasty,
but too much of it led to constipation, The soups restored to the system some of the
salt lost by perspiration. Rye bread was issued, it had the advantage of not freezing,
also bacon sausages and pemmican. Bacon and pemmican are best {or high altitudes.
Fach man received {wo hard-boiled eggs. Those who ate them the first day scored,
for after two days they became uneatable. The whites of the eges became fike rubber
and tasted as such, Cheese was popular, and was easy to carry.  But a mixture of
butter and honey seems to have been the luxury most appreciated. Oranges hadtobe
thawed in hot water, and then they had lost their taste and became flabby, Thermos
flasks were indispensable,

A further instalment is o follow.

Commentaires sur la guerre actuelle.  One war contains the germs of the methods
employed to begin the next, In 1918, two machines began to dominate the battle
field ; the aeroplane and the tank, in close collaboration with the infantry and
artillery. The lightning warfare of 1639, 1040, and 1941 showed what counld be done
with these new arms, The initial pace has given way to a phase of stabilization
which will Jast until one side has amassed sufficient means of bringing about the
decision.

The Russian counter-offensive of the winter of 1941-42, the offensive of the winter
of 1942-43, and the campaign in North Africa interrupted the German procession of
triumphs, The Germans have now to keep hold of their gains. VWhether they like
it or not, the passage from the offensive to the defensive is a confes:ion of weakness.
To complete the defence of the Mediterranean Coast, time had to be gained by
sacrificing the Afrika Corps.

The rest of this month's commentary is devoted to reflections on the anniversaries
Tecalled by the month of June : the collapse of France, and the invasion of Russia,

WH.K.
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AN COSANTGIR.

{fuly-August, 19330 —This Magazine 15 intended mainly Jor junior ofheoers amd
0. 1w of the Regular Army of Eire, and the LIDUE, fie. H G Maost of the artginnl”
articles concern the training of small budics, and are exceilent for their purpose,

The july number comtains an article by an Engineer on a rather elementary
demeonstration, interesting in that be ends with a grouse that the staff scem o lack
imagination in using Engincers on an exercise and are generally reduced to employ-
ing them ‘as additivnzl Infantry. We can sympathise. This discase appears
when training under artificial conditions silbjcct to severe economic restrictions,

The articie ** First \id ** makes the zuod point that all such training shoull be
based on the use of articles and remedies available in the average houschold —too
often it presumes that the resources of an up-to-gate dispensary are at hand.

The August number contains an article on the Epic of Calais—based on Erje
Linklater's book. The author sives full recognition to the sallantry of the soldiers
and makes s criticisms with the necessary reservalion that the imfermation on
whicl: they are based is very incomplete. '

i[e make:. two main points .—{«) The lack of any centrai control of the action ;
{h) The lack of engineer work such as demolitions and defending localities, ete.

As repards (o)—The difficultics of the situation are vbvious ; but was any attempl
made to give the Commander even a skeleton signal’s organization which would
have cnabled him to collect some infurmation as to the progress of the battle, The
zallant resistance of a Unit in an isolated locality, loses much of its point if they
cannol zet back information to their Commander as to what goes onin their sce-
tor after they set out to man it The indeperddent role assigned to the small Tanlk
force also seems hard to justify, : : .

“As for (8- Any appreciation of the situation at the time the decision was
taken to send out this force should have shown that ap eagineer plan for demoli-
tions, strong points and anti-tank obstacles, must provide a {ramework for any
defence scheme. Even if it be too much to expect that an Enginect would automatic-
ally be chosen to command such a force --surcly his first demaned should have been
for an Engineer adviser and all the R who could be scraped together. A town
like Calais and the quarrics round it, could provide essential tools and explosives,

Another article discusses ihe technique of strect fighting, but none of it takes
place in the strects. The defence of Stalingrad hag shown the importance of this
form of fighting which has its special interest for the sapper. Both General Zukhov,
defender of Statingrad, and M1, Tom Wintringham are quoted with appreciation, but
the articie is based on the writings of Mr. Bert Levy, familiar to all recent students
of the subject. The detail technique of the attack varies only slightly according to
ihe method of approach, which may be through the roof downwards, through the
ground floor, or by tunnclling from below, A footing is gained by fellowing one or
mere grenades into a room as rapidly as possible after the burst; then the room
above {or below) is cleared as much as possible by firing o tommy gun through the
celling {or fluar). The details should repay carcful study by /1! who may be called
on to put a bousc in a state of defence ; the noviee would hardly realize the great
advantage of having bullet-proof loors and ceilings.

The Coy. Commander’s notes for his Platoon Commanders s a very sound and
comprchensive summary of ali the littie thinps required fur the proper administration
and traiming of his unit, This particular Coy. Commander forbids his Officers and
N.C.O.s to trust their memories, and reguires them to keep a note-book for his
inspection in which to record everything requiring improvement.  This officer is
sufficiently senior to huve formed the impression that the army has gone to the dogs
#inge he was youny, He did 8 yeary as 2 2nd Licut and then had to pass a stiff exam,
before he was promdted Licutenant, He (uotes with obvious approval a dictum of
General Smuts which I had not heard before, that ** ap cfficet 1o years in the making’
ami after ro years reading is entitied to grow a moustache and lock like an officer.”

‘ ' 11630
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. INFANTRY JOURNAL.

(Septewnber, 10933 —Blind Man's Buff in Bung-—=lient.-Colonel L. Gmicner
describes some of the tricks resorted to by the Japanese in jungle fighting in New
Guinea, They were adepts in camouflage and—at first—very successiul at ambush-
ing, They construcied pill-boxes in the long grass, made of coco-nut loys and earth,
cleverly concealed with natural camouflage, and often held their fire until the
Americans unknowingly got within twenty feet of them,  One pill-box was always
eovered by tho fire of Lwo maore,

The Japanese gunner used his small mortar most cilfectively by employing direet
observation.” He would climb to the top of a tall tree and place the small notch of
the grenade thrower against a branch, From that position he would notice any move-
ment in the prass and lob the mortar shell at it at any range vp to 500 yards.

The Amerieans at first regarded their own 6o mm. mortar as a pea-shoater, but
when the Japanese used one that they had captured against them, the Americans
came to realize that it was one of the infantry's best weapons under jungle conditions.

The hand-grenade is another, but it peeds practice to throw it accurately; you
may have to throw it from a crawling position at a target two fect long by five inches
wide—the size of an openiny in a pill-box.

Another article in the Difantry Journaf, ** War is like this,”* also emphasizes the
value of the mortar and the hand grenade in jungle fghting, and mentions some
Japanese tricks against which their opponents have to be on their yuard.

Psychology for the Fighting Man. The subject treated in this month's article is
eye-sight, To aid your vision, help your cyes to see their best, Since in warfare the
abject is to sce the cnemy and keep unsecn yourself, you should reverse the hints
given for good visibility and malke it difficelt {or the enemy to sce vou.

Without light you can see nothing; but too much light—1{ ¢, 2lare—is almost as bacdl.
Seeing is made possibie only when a clear image is thrown on to the retina of youreyu.
When the light rays are broken np and scattered. this image is distorted and blorred.
or dimmed out. That is called glare, also produced by Smoke, haze, dirty
cye-glasses, or a dirty wind-shield. ’

Bright light, like that of the sun, reflected from shiny surfaces such as water, metal,
zlass, or 2 smooth roadway, can be very troublesome, but there is 2 pood way of
overcoming this biinding. A shiny surface makes the light waves reflected {rom it
vibrate in one direction only—parailel to the sarface. DPolaroid sun glasses cut out
the light that vibrates horizontally, Ietting all other light throush. By wearing this
type of sun-glasses the glare is much reduced, and it is possible to see fairly clearly.

Next we come {o a description of how the eyes work, and the changes that take
place in the Icns of the eye with increasing age. Wilh constant use, and especiallv
with close work, the eyes become tired. The best way to cure eye fatigue is rest—
cnongh rest—and in darkness.

The most yencral cause of eye fatigue is the use of the claborate system of muscles
for keeping the eyes moving in eo-ordination with each other, for focusing, and {for
adjusting the eyes to varying amounts of light.

A et of rules is given for preventing or lessening eye fatigue. One recommendation
made is to blink often. This is speciaily valuable for the less adjustable eyes of older
people.

Other points dealt with in thisartiele are : the eves as arange finder | three dimen-
sion seeing—with one eye and two eyes respectively ; range finding instruments ;
secing speed | vision helps action,

Under the head of Cerclrations the editor invites contributions on miscellaneous
subjects. " Licutenant, Signal Corps " gives his views on Service makes the Officer o
the resuit of his experience both as an enlisted man and as an officer.

When he was an enlisted man, he thousht the West Pointer ' the best damnoed
officer a soldier cauld ask for.” He took care of his men, was soldietly in bearing,
knew his job, was fair, and maintained discipline.  The Reserve officer, on the other
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hand, was looked down upon, He was hesitant about giving commands, seemed afraid
of hurting the men’s feelings, and did not appear te know much about his job.

When, however, the writer became an officer, he suddenly changed his mind, real-
iziog how inexpericnced he was himsclf, and bow little he knew. He no longer looked
down upon the lowly Reserve and National Guard officer, but looked up to him.

He came to the conclusion that what the O.C.5. {i.e, 0.C.T.U.} and Reserve officer
lacked was experience as an officer, and that the transition from civilian or enlisted
man to officer status must necessarily be gradual,

AB.H.

THE INDIAN FORESTER.

{AMay, 1943.)—0perations in the kackos of Sind. The Indus in its flood season is
very apt to crode its banks, depositing what it takes from a concave bank on toa
convex part downsiream ; the area of deposition is known as a kacko. This is inun-
dated annually, gaining a fow inches in height every ficod season. Within two or
three years, the area, although still subject to inundation, is high enough to justify
the planting of trees, acacia being the kind mostly used, The area is sown while still

“under water in September, 2ml the operation has to be carried out at high speed as
the river is then falling rapidly. The trouble is that, when the trees have established
themselves, the river may swing back and carry away trees, backo and all.

{June, 1043.}—Cement roof tiies arc Tecommended as usefnl for forest buaildings
their advantages are obvious. If suitable sand is available, only cement nceds to be
imported, with of course pallets and strikers. The tiles illustrated resemble the
Mangalore in shapce and size, and the cost—it 1s not stated in what part of India—
is gquoted as Rs. 10 per square, presumably excluding cost of woadwork.

On the food and feeding habits of the glowworm is an amusing, albeit erodite, article,
The dnimal feeds on snails and such like, and a fight between a glowworm and its
prey scems fo be worth watching, After the combat, in which the glowworm is in-
variably victorious, and the subsequent banquet, it cleans itself with a curious
brush with which Nature has presented it. The animal, we are told, is being intro-
duced into Cevlon to counteract the depredations of snails in vegetable gardens.

{July, 1043.)—The defence department in Indiz has been taking z million tons of
timber annually doring the war.

Waler-finding, an extract from Indian Farming, is by a dowser, who slates that he
becomes aware of the presence of underground water by cxperiencing 2 pain in the
cal. It would be interesting to know whether other divimers are possessed of
similar means of detection.

{August, 1943 )—Exhavstive experiments are being made to discover plants
capable of producing rubber or rubber-substitute. Some seventy are tabulated,
with full particulars, the most hopeful seeming to be Cryploslegia grandifiora.
This has just {Qcf. 1943} been deseribed by the B.B.C. as having satisfied local de-
mands for certain kinds of rubber. It is a shrubby climber, growing over the greater
part of India.

A note on cyclonic storms is of value 1o sailors, amatear and professional, as well
as airmen and landsmen. It is largely a reprint of an out-of-print book, but instruc-
tive for all that. Heated air rises and winds blow into the area of low pressure s6
cansed ; the direction of these winds is curved, owing to the earth’s rotation. There-
fore cyclones move anti-clockwise in the northers, and clockwisc in the southern,
hemisphere, There are hints as to how to foretell a cyclone,

Improved wood deserves stufiy. Pressure is the first means described, and it Is
noted that as the Sp. Gr. inereases, so does the maximum crushing stress, in a simple
ratio. ‘Thus, 2 wood of Sp. Gr. .255 withstood a erushing stress of 2,000 Ibsfsq. in;
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when compressed to a Sp. Gr. of 1.3, the corresponding figure becomes 10,000 ths.
Lignostone, a patented article, finds application in the making of shuttles and similar
articles. The process has not yet been extended to building sizes, Impregnation
with synthetic resins is another method, and so is lamination. Finally, compregnation
is a combination of all three methods, znd is used in the manufacture of aernplane
propeller blades, textile machinery and so forth,

Fattonological wote, a serics of random but interesting items, stresses the impor-
tance of honey bees in fertilizing crops. In the U5\, it was found that a2 mustard
crop will attract bees to the detriment of neighbouring fruit crops, which flower at
the same time, The remedy is to keep the two erops a bees’ journey apart,

A short ariicle notes serious danger to a stretch of the Eastern Bengal railway in
Aszam, where erosion owing to deforestation is increasing flood levels in numerons
streams, which cross the line at right angles, with'c\-er-cxtending damage to bridges
and embankments,

FCAM

CORRESPONDENCE,

T Q"IN THE EAST AFRICAN CAMPAIGN, 1941.

42, Milsom Street, Bath.
August 268k, 1943.

To the Editor, The Royal Engineers fournal.

DEaAr Sin, :

Brigadier (now Major-General) A, C. Duff's article on * 3 " in the Fast
African Campaign, 1941, in the December, 1942, issue of The R.E. Journal,
made absorbing reading for me, bringing back mcemories of places and things,
and sorting out the chronology of events which had become mixed up in my
memary. 1 have only recently seen it owing to my wanderings abroad, or [
wounld have bad something to say before this, abont those lorries the Author
accuses me of spoiling.

When T left England at the cnd of June, 1940, nothing could be spared
from England for East Africa. India could supply some stores, and South
Africa had anticipated most of our likely Engincer tasks, and was equipping
her engincer troops magnificently, but there was no floating bridging, nor
standard box-girder equipment—and no high tensile steel in all Africa. So
we had to make our bridging cquipment, pontoons and all, of such materials
as we could get; and to cross the Tana and Juba rivers we needed at
least 1,200 yvards of floating bridging, of which half had to reach the Juta.

Floating bridge equipment will not travel twice 250 miles over a scrubhy
desert except on wheels, so T had to have suitable lorries to carry it, Those
lorries were just as much part of my home-made bridging train as the pon-
toons, and were made {0 carry pontoons, not Alan Duff's bully beef,

fo when he implies that 1 spoiled some of his transport I fancy he does it
with his tongue in his cheels, because he knows perfectly well that actually
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he had the reversionary use of mine,  Luckily, I needed the lorries no more
after the Juba crossing, because my Italian opposite number left me a nice
lot of Engineer stores at most stages of our advance. He hardly ever let me
down, bless him ! '

But of course I forgive Alan Duff—he knows I'd forgive him anything.*

Yours faithfully,
A. Miwnis, Brigadier.

- * The True Xmas Spirit—{Fd.]

¢fo Lloyds Bank, L.td,,
Hornby Road,
Bombay. .
15{ Augusl, 1943.
To the Editor, The Royal Enginecrs Journal.

THE “ BETTER HALT " OF RATLWAY ENGINEERING.
SR, )

Anyone who has visited Darjeeling cannot fail to have heyn struck by the
technical excellence of the motor road and mountain railway which link that
Himalayan hill station with the plains.

It is not however, till one refers to Dr. K. C. Bhanju’s guide to Darjecling
that one gets a true insight into the problems which confronted the railway
cngineer.

Let me guote from Dr. Bhanja's work :

... A mile from Chunbhaty is the first zigzag or reverse. Itisa
“ device under which the train attains a comparatively much higher
“ elevation by traversing a short distance.

“ The Engincer entrusted with the Survey of the line was at his wit’s
* ¢nd at this place when he found it practically impossible to extend the
“ line any further. He ascribed this state of affairs to a defective survey,

“When a fresh survey was under contemplation, his better-haif
“ solved the problem by this ingenious zigzag device in which the train
“ rans forward and thea backward, and then again forward, thus des-
* ¢ribing a path like the letter Z, on completion of which path, the train
** is epabled to follow its usual course as chatked out by the survey.”

Would that there were more wives capable of solving so neatly their
husband’s engineering problems.

Yours faithiully,
E. A, E. Bovurox, Li-Col,, R.E.
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IT’S ZONED!

if the girt behind the counter of
your NAAFI canteen tells you that
she cannot supply your favourite
brand of sweets, she does not mean
that NAAF carnot obtain stocks of
this brand, but that it is zoned by
the Ministry of Food for distribu-
tion only in that part of the country
in which it is made. NAAFI'S total
allocation of sweets and chocolate is
purchased from 77 feading manufac-
turers, but the distribution ofthe |98
different lines supplied is restricted
to the area in which they are manu-
factured.,

YWhen next you move, you may
find yourself in an area where your
favourite brand is available—it's 2
matter of luck.

Supplies of bleck chocolate are
becoming increasingly scarce, owing
to Government purchases of large
quantities for distribution overseas.
Oniy a smail preportion of block
chocolate will therefore be available
to service personnel as part of their
ration, the balance will be made up
of chocelate coated lines, boiled
sweets, toffees, etc.

NAVY ARMY & AIR FORCE INSTITUTES
RUXLEY TOWERS, CLAYGATE, ESHER, SURREY
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IN-A §QNVUIHERE dumpe_r

—and that's the wholestory, with emphasis on the *¢ Just where you want it." You
see with Muir-Hill Dumpers you're not restricted to a track or a sleeper
road, They’re built to travel ’cross country by the shortest route to the
discharge point. Short haulage of any material, particularly * muck ** is best
undertaken by this * free from restrictions * transport ; 2, 3 or 3} cu. yds.
<apacity available—instantaneous’ gravity tip—turning radius 12° §", and

further details can be had by return on application. .

Built By E. BOYDELL & COMPANY LIMITED.

ELSINORE RD., MANCHESTER 16. ENGLAND. GRANMS & CABLES “MUIRHILY MANCHESTER.

THEWORLD’'S BIGGESTDUMPERBUILDERS
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Mesars, COX & CO,, Army and Roy
sdapted to meet the banking requirements of Officers and Cadets.

PAY AND ALLOWANCES

al Air Force Agents, is specially

Amngements can be made for the

posibien, to receive Pay

Pay is issued 1o Officers and roay be credited to acounts opened at this Branch.
encashment ¥

Offices or by its Agents st home or abroad. The Indian Branches are also in »
3 and Allowsnces a5 they fall due.

RETIRED PAY AND PENSIONS

dquuautmyofthe&nks

Coionial and Forel
Iosarasce t L“:i Flre,
Accident, &so.

Al classes of Retired Pay and Penwions collected and credited to customen” acoounts,
i SPECIAL DEPARTMENTS ARE OPEN AT THIS OFFICE

which deal particularly with the following clames of business:—

on of returss and
recovery o»f Incoms Tax
Hxscutor and Trostee

Offices at or near all Anny and Air Force
Centres and thronghout England and Wales

Head Office : 71 LOMBARD STREET, LONDON, E.C.3

CEMENTONE No. 8

Hardens concrete quickly
Coxts fittle,
Counteracts frost,
Prevents « Dusting,"*
Increases tensile strength,
inveives no odditional process,

The rate of hardening can be varied to any

“extent from normal to instantaneous 1o that
work need not be interrupted by wet or
froity weather. Think what this means when
you want, quickly, to bed down vital mach-
Inery—repalr or relay a concrete floor with-
out Interrupting workshop ecperatons—
$top 2 water seepage (instantaneous harden-
ing can be 3 godsend here)—or do any
cement work in a hurry. The time saved is
the difference between 3 week (or more}
and a weekend, '

= ————

CEMENTONE No. 5
cures dusty concrata floors ]

Wasted labour in sweeping
and sprinkilng floors; wear
and tear of machinery, menace
to health; In fact an [ntolerzble
nuisance can be efiminated
with the minimum of costor

effcre.

JOSEPH FREEMAN
Sons & Co. Ltd.
Cementons Woarks

Wandeworth, S.W.I8

M
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