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TRAINING FOR AN ENGINEER.

A GrREAT number of people have a farrly good 1dea
how men are tramed up to the various professions.
They know what sort of a career a clergyman o1
a lawyer has to go through befoere bemg fully
qualified. They have pretty clear notions of the
work of the embryo doctor, and can talk freely
about * walkmmg the hospitals,” and so on Bt
when ovdinary trades are under discussion, then
the ideas somehow get more vague, although the
traimung boys recewve i those trades 1s more visible,
Most people have very hazy notions, for mstance,
of the upbrmgng of the humble but necessary
plumber, or the jomer. But of all trades that of
engineering i1s probably the one of which least 15
known, at all events as regards the sea-gomg side
of 1it. Before gomng any further 1t will be well to
state that amongst engineers there 1s considerable
doubt as to whether theirs 1s a trade or a profession ;
so that bracketing 1t with plumbing and jomnerng
will 1n all probability cause offence to come, Whle,
on the other hand, a professional man, properly
so-called, might treat with scorn the idea that the
sea-going engineer 1s Jus equal wm that respect.

Nevertheless, a trade it is—to begin with, any-
how. Though as a man rses from the bottom of
the engine-room ladder towards the chief's berth
he has some cause to consider himself rather above
the ordmary workimg mechanic. Be that as 1t may,
the fact remains that the passenger in a steam-
ship has often absolutely no idea of how the men
who drive the ship along came to be what they are,
The most general idea seems to be denived Irom
wriiten accounts of the trammng of locomotive
drivers, They do nse from cleaners m the yard
to be firemen, then drivers of goods engmes, and
finally may be promoted to drive some well-known
express. So the general opimon of the passenger
at sea, when he sees the watch come from below
and go forward with sweat rags round their necks
and coal dust round their eves, 15 that he 15 gazing
on fature enguieers. This 15 a very wrong idea.
The engeer has s long period of apprenticeship
to serve. And before he can have charge of a
watch m a passenger ship the Board of Trade
takes pams to see that he knows more than hus
bare trade. In days gone by, 1t 15 true, that some-
tines a fireman was promoted to be an engineer,
““ Shovel Engmeers” they were called, and right
good men they were so far as their business was
concerned. But ask them to write a report, or do
a little sum, and they were lost. Many of them,
indeed, could not write ther names. Now, of
course, that 15 all changed. The Board of Trade,
before granting a certificate, requires a man to have
served at least four years in an engimeering shop,
and it may be wmterestmg to see how the tume 1s
put in. The young engmeer starts hus apprentice-
ship at the age of about 15 or 16, and, we will
suppose, he 1s Just beginmng 1 a big firm of marme
engme buwlders. In wvarious firms, of course,
methods differ considerably, but still the tramung
18 pretty much the same in all when faken as a
whole.  The lad would most hkely be sent first of
all to the bovler shop. Here he would be placed
with a fitter, whom he would help to bolt the varrous
cocks and valves on to the nearly completed bailer.
Not bewng of very much use yet lus work would not
be very hard. Indeed, many of the boys spend the
first two or three months of thewr time in having
pranks played upont them And our young friend
would probably have his share of hunting for a
“ bucket of steam ' or a 'ty fire-bar,” would
learn to speak n a ‘' boilermaker’s whisper ™
{which 15 a yell), and would generally get smartened
up. After about six months of this he would be
transferred {o the engine shop, where he would
be given a small machme to work. Usually a
small lathe or drillmmg machine, or perhaps a tiny
plane or shapmg machme. Here he would remain
another six months, and he should take pams not
to become too good at his machine, or he may
perhaps be allowed to waste his time there for a
year I At the end of six months or a little more,
after pestering hus foreman for a week or two, he
would get the desired change into the erecting shop,
and it 158 now that his education really begins. It
15 now that he sees for the first time all the various
parts of the engme assembled together and bult np
mto shape. Whether he learns hittle or much at
this stage 15 a matter of luck. He may Dbe sent to
work with a trusted fitter who gets the pick of
the work, or he may get a lazy mate who 15 an
indifferent workman. For a hittle wliul: he would
not do much more than keep his mate’s chisels
and scrapers ground and i good order, and boil
his tea for lum as the meal times come round.
But soon, if he 1s willmg, he will be trusted more
by his mate, and will do a Iittle of exactly the same
work as the fitter. He will learn to use his tools
and make a neat and good job, And, above all,
he will learn thte value of that sixteenth of an mnch
which looks so small and yet means so much.

PROGRESS.

Suppose hum to have been m the erecimg shop
for 24 years. That leaves lum I8 months to serve,
for nearly all bLoys serve five years instead of
the compulsory four. He has now several courses
apen to hum 1f he wants a change. He may go to
the ‘ surface table,” where &1l the rough castings
and forgmgs come to be marked off for machuning.
Tlere he would learn to be very accurate, Working
entirely to drawings he would get to understand
the connection between the designing office and
the works And if he has been attending evenng
classes for drawmg the work 15 doubly mteresting.
Oun the other hand he mmght get into the ** break-
down gang.” Here he would be dong nothing but
repawrs to machmery, and so would learn more
of the numerous machmes and cranes and ther
various pecuharities  This 15 the best tralnmg
for the Loy if he wishes to become a fitter puie and
simple  For he has to be quick as well as accurate,
and never having two jobs exactly alike he learns
to face pretty well any difficulty without hesitation.
His third cowrse would be to go outside to the ships.
Here he would have much ot his erecting shop work
over again, except that the engines are now being
fitted up for good. It is here that he gathers up
the knowledge that will benefit huim when he goes
to sea, and it 1s here that he learns the difterence
between things afloat and thimgs on a sold floor.
In one new ship a lad was sent to bolt the small
ballast donkey on to its seat. In order to have it
mice and true he went back to the shop and borrowed
a spiit level, and when on an even keel the lad
set the pump up with that, e was quoite
oblivious of the tact that the ship had neither
boiers nor funnel m her.  Also her fore and mam
masts were not shipped, though the other two were.
Naturally she went down by the stern, and some
tune later was noticed. It appeared to be diving
off 1ts seat ! But 1t 15 here that the yvoung engineer
sees all the connections for the first fime. Helping
to put steam and exhaust and bilge and tank pipes
m thewr places he cannot help getting an idea of
therr importance, And i gamnng that experience
he saves lumselt a lot of trouble when he first goes
to sea. Here also he goes tral trips and gets some
shight knowledge of miving machmery, with 1its
attendant warm bearings and all other [ittle troubles.

About 18 months of outside work will carry the
apprentice to the end of his time. At this pownt
there are three courses open to hmm. If he 15 not
an ambitious young man he may stay on with the
firm he served his time with. Having been through
the work of the various shops he ought to be a good
fitter., So he may stay on m that capacity, first
as an umprover at about 20s. fo 24s. per week and
next rismg to the full fitter’s wage. Should the young
engieer have some higher ambition than this he may
get mto the drawing office, Here he will have the
whole thing to learn over again from a different
pomt of view. And once he gets this far, and
begins to get mterested wm the more theoretical
side of engineering there 15 not much fear of him
ever wishing to go back to the bench

The third course open to him is to go to sea
If the young engmeer decides to try tlus life he
will make a start as fifth engineer perhaps 1 one
of the ships his firm are fittug out. As fifth he 1s
still a fitter to all intents and purposes. He keeps
no watch. At sea he has all mght 1, and i the
daytime works about the decks. He has so mauy
wimches allotted to humn, and they have to be kept
m good repaiwr. The wudlass 15 usually lus alse,
and le must see that 1t 1s m good condition before
entermg or leaving port. In port his job 1s, as a
rule, on the boiler tops, re-making leaky jomts,
packmg glands and what not. In fact, he 1s the
general factotum, After a trip or two he may be
promoted. As 4th, he usually keeps the Z—iz
watch with the Chief. If he 1s not to be trusted
very far, the Chief will sperd most of lus fime in
the engme-room. But if he 15, he will be leff, more
or less, alone, and will have to deal with many of
the little difficulties that continually crop up.
And, with the Chief somewhere behind him m
support, he will fearn to deal with the firemen,
and that 15 precious knowledge. For a man who
has the knack of getting on well with his watch
has a much happler time of it, and often gets a
greater number of revolutions per watch more
than a colleague who 15 a tactless blusterer  After
a year as 4th 1t v quite time for him to get the
Board of Trade second-class certiicate  FTor that
all his old artthmetic must be brushed up agam,
and all the various breakdowns and mushaps he
has seen must be thought over, that he may per-
suade the Board that he 15 a fit person to take
charge of a watch He must not be Iike one poor
mnocent who had safely got through s anthmetic
paper He was havmg the wwa voce part of the
examination, and the examiner asked ** What
would you do f you found the water too low 1n
your boiler?” He answered fervently, ° Rush
on deck, sir, quick and lrively ' He got no certifi-
cate, needless to say If he gets his second-class
certificate, or popularly, his ' sccond's ticket”
he has to serve another year 11 charge of a watch
before gomg up for the coveted first class, or

* Chief's ticket.” After that he has nothing to
do but wart for promotion. As second he has to
work twice as hard as he did before. He 15 then
the chief's nght hand—his foreman, as i1t were.
He engages the men, and sees that they do thewr
work, He s responsible for the stores, pamt,
and so om, and generally speaking, for the well-
being of the engme room. Get an expert to take
a casual glance through the engue-room door,
and he will tell at once what sort of a second that
ship has. Coming m and out of port the second
works the engmes ; at sea he keeps the four o'clock
to 8 o'clock watch and generally 1s the practical
man holding the same position 1 relation to the
Chief that the mate does to the captam.

Then after a time, perhaps cne year, perhaps ten,
he gets the step that makes lhim the full-blown
chief, Then {for the sea-gomg engmeer, life has
nothing further to ofier,

Accidents from Electricity.

In cities where electricity is largely emploved
for hightmg, heating and 4raction, acciwdents are
fairly common, and vary from shght bumns up to
apparent death from electric shock. The following
1s a list of the more common accidents m con-
nection with electric apparatus, cables, conductors,
dynamos, efc. —

(a) A shght burn may be produced from short
cucmting at the terminals of a small switch or
lamp-holder, or by the ** blowing " of a fuse, This
18 to be treated on ordinary lines as a burn.

{b) When a workman puts a metal tool across
two bare conductors of opposite polarity, the tool
having less carrying capacity, or by bearmg im-
perfectly on the *' mams,”forms an arc w:th result-
mg flash. Severe burmng and electric shock may
be caused m this way.

{¢} An accident may occur in disconnecting the
electrical circwit mn a dynamo or other piece of ap-
paratus i which there 15 a good deal of magnetic
mduction—e.g., 11 a broken shunt. This 15 all
the more serious, as :f causes great shock from the
current beng at very high pressure.

{d) If the msulation of a dynamo armature at
a generating station breaks down, mjury to by-
standers may result from fused copper or sclder
being violently thrown out wlule the machine 1s
i motlon.

The Dredging Industry.

The amrual report of the New Zealand Mines
Department shows the result of the work of so
dredges for four years :(—

Gold, Capital

oz, Invested. Dividends,
1901 44,914  £472.076  £45.350
1902 71,315 348,801 107,500
1903 54,162 395.429 81,177
1904 50.613 356,784 85,220

Last year's return thus averaged about 24 per cent.
on capital wmvested. But the return was very
wrregular.,  Only 21 of the 0 dredges paid anythmg
at all, wiile the Electnc, on a capital of £26,000,
paid £39.650, or over 150 per cent. After that
the most profitable was the Roxburgh Jub:lee, which
paid £6750 on a capital of £ysoo  Both these co.’s
have contmued exceedingly profitable throughout
the present year. The average profit to the share-
holders of all dredges furnishing particnlars to the
department works out at about 28s. per oz. won.

The Precursor of the Mono=Rail.

1t would seem that the railway of the near future
15 to be on the mono-rail principle, the advantages
which such a system offers m powmt of speed and,
perhaps, of safety bemng a sumbject now occupying
the minds of our most advanced raillway engineers.
The underlying principle of the mong-raill was,
mn a somewhat crude form, discovered as far back
as 1824 by a Mr H, R. Palmer Mr. Palmer's
idea was described and commended by the Editor
of the Register of the Aris and Scrences, Impiove-
menis and Discovertes m the 1ssue of that journal
bearmg the date Saturday, Janvary 1o, 18z4.
Mr. Palmer did not suggest steam as the motive
power for his railway, s object bemg to make
the fullest use possible of horse power for the
traction of coal or other heavy merchandise across
country, the question of quick passenger traffic
being outside lis scheme. The Iimited scope for
wiuch he designed lus railway does not mn the least
detract fiom the eredit due to Mr, Palmer for having
been apparently the first man to conceive the
moeno-rail 1dea.—Magazine of Commerce.



