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THE HOLDEN COMPANY, LIMITED
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“The Hanlon Locomotive Sander”

Reliability first of all
Economy is bound to follow

B. J. Coghlin Co., Limited, Agents - Montreal
Hanlon Locomotive Sander Co. - Winchester, Mass.
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Our Reamers are acknowledged to be the best. They are used in all the
large shops in Canada.
All kinds of Taps, Dies, and Reamers for railway and engineering work.

TEN THOUSAND LOCOMOTIVES ARE EQUIPPED WITH

THE PYLE-NATIONAL |
ELECTRIC HEADLIGHT

PROTECTING 30,000 ENGINEERS AND FIREMEN AND
THE LIVES OF MILLIONS, AND AN IMMENSE
AMOUNT OF PROPERTY
Canadian R \ves—THE HOLDEN COMPANY, LIMITED., MONTREAL

Dougall Railway Varnishes

Steel car Liquid Primer and Paste Surfacer (for both wooden
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the Boupﬂ 15-day Formula, and 7-day Formula (for hurried
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Gold Modal—Viorid’s Exposition, Brussels, 1910
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“PRACTICALLY INDESTRUCTIBLE"
For long and satisfactory service, nothing to equal them
has ever been made
Manufactured solely by

GUTTA PERCHA & RUBBER, Limited

Toronto, Montreal, Winnipeg, Calgary, Vancouver

For Sale
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Go To The Leading House
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SiLVERWARE, CUTLERY, and SrortTiNG Goops

RICE I.EWIS & SON, Limited, - TORONTO
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Victoria Street
(Just M Kiu Btreet.)

NORTON BALL BEARING JACKS

For all Classes of Service

Standard on the Leading Railroads.
Send for Complete Catalogue showing 50 styles,
8 to 70 tons capacity.

I NORTON MADE IN CANADA by

NomTON™ JOURNAL o 0 NORTOM, Inc.,  Coaticook, Quebee

JACK JACK

SAFETY PINTSCH SAFETY
ELECTRIC MANTLE CAR LIGHTING
LIGHT LIGHT FIXTURES

Axle Driven Dynamo A Cent a Burning Hour Artistically Designed

Long Lamp Life Long Mantle Life Economically Maintained

The Safety Car Heating & Lighting Co.

2 Rector St., New York
$t. Louls San Francisco Montreal
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Locomotive

Hot Iron Enamel

Prevents scaling on fireboxes and front
ends of locomotives.

Does not pile up in heavy layers. Can be readily wire brushed
and new coats applied directly on the metal surface.

Makes it easier to keep the front ends
of locomotives looking trim and neat

Write us for samples and full particulars,
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and get Aeqnulntod wml
we can furnish yon with better

than anyone else.

CONTINUOUS JOINT WEBER JOINT WOLHAUPTER JOINT
Over 50,000 miles in use, Rolled from Best Quality Steel

The Rail Joint Co. of Can,, Ltd, *>==.c%."= Montreal

Makers of Base Supported Rail Joints for Standard and
.ml-! Rail lootlon.. also Olnor lm or °ommmlo-. Frog
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All of our valves are tested,
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workmln-hlp is amployed

neod’ *Kerr's" and get
THE KERR ENGINE CO., Limited

VALVES AND HYDRANTS
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[ BOILER EFFICIENGY )

is decreased by one third, for Tv-ry eig'ith inch of seale in the tubes. Continual
A

“firing up" and excessive oo is made Yy to obtain results.
REDUCE YOUR COAL BILL
&Bd ihorense your bo.ler efficiency to its mazximum by using

JM BOILER PRESERVATIVE

It will remove and prevent reforming of scale. Write for trial order form.
———

The CANADIAN H. w. JOHNS-MANVILLE CO., Limited
L 85-87 Wellington 8t. West, TORONTO, ONT,

HOTEL CARLS-RITE

““The House of Comfort”
$2.50 per day and up. American Plan

ALSO EUROPEAN PLAN

eadquartess for

The Central nallmnand Engineering Club of Canada

Polson Iron Works Limited
TORONTO

ENGINEERS. BOILERMAKERS AND STEEL SHIPBUILDERS
HEINE SAFETY WATER-TUBE BOILERS

Canadian Agents for
The B. F. Sturtevant Company, of Boston

Manufacturers ot Fane, Exhausts and Blowers, & tc.

GARLOCK PACKINGS

Write for new catalogue Mustrating
PACKINGS FOR EVERY PURPOSE

THE GARLOCK PACKING COMPANY
TORONTO HAMILTON MONTREAL
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Pacific Type Passenger Locomolive
Canadian Pacific Railway

Total weight of Engine, 223,000 pounds.
Weight on drivers, 142,000 pounds.
Diameter of drivers, 70 inches.
Boiler pressure, 200 pounds.
Cylinders, 22} x 28 inches.
Maximum tractive power, 34,500 pounds.

MONTREAL LOCOMOTIVE WORKS, LIMITED
Dominion Express Building, Montreal, Canada

Vertical Water Tube Boiler
Tue Wickes Boier Co.

For -Sale
WICKES

BUILT BY

Saginaw, Michigan USA.
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F BERTRAM

MACHINE TOOLS

24in. B.G. CRANK SHAPER

The John Bertram & Sons Co. Limited

Dundas, - Ontario

MONTREAL VANCOUVER WINNIPEG
Drummond Bldg. Bank of Hamilton Bldg. "

SMALL TOOLS

Taps Dies Reamers Cutters Drills
- MADE IN CANADA —

* Pratt & Whitney Co. "

Of Canada Limited
Dundas, . Ontario

MONTREAL VANCOUVER WINNIPEG
Drummond Bldg. Bank of Hamilton Bldg
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THE IDEAL BEVERAGE

A PALE ALE, palatable, full of the virtues of malt and
hops, and in sparkling condition, is the ideal beverage.

ASK FOR |
And when chemists announce i
its purity and judges its merits, :
one needs look no further. - -

(LONDON)

Dunlop Mechanical | |
Rubber Goods

Air Brake Hose Steam Hose
T ender Hose Water Hose

Always consider the Dunlop Company
in submitting specifications for any
line of Mechanical Rubber Goods.

Toronte Montreal Winnipeg
Victeria St. John, N.B. Gllglr, London, Ont.
Regina Ottawa Hamilton Cobalt Nelson
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MEETING OF THE CENTRAL RAILWAY AND
ENGINEERING CLUB OF CANADA

Commrrree Room, Horel Carus-RiTe,
ToronTo, November 24th, 1914.

In the absence of the president, Mr. G. Baldwin, past
president, occupied the chair.

Chairman,—

Gentlemen: The time has ar:ived for opening our meeting.
The first order of business is the reading of the minutes of the
previous meeting. Everybody has had a copy of these minutes,
and it will be in order for some one to move that they be
adopted. Moved by Mr. A. M. Wickens, seconded by Mr.
Jas. Wright, that the minutes of the previous meeting be
adopted. Carried.

Chairman,—

The next order of business is the remarks of the president.
I am sorry to say that our president, is unable to be with us
again to-night on account of illness. I saw him last week,
and I am pleased to be able to say that he is improving,

I might also say I saw our esteemed friend and member,
Mr. H. G. Fletcher (whom most of you know) a few days ago,
and he is gradually recovering, but very slowly.

I might also add that Mr. Fred. G. Smith, a member of our
Executive Committee, has removed from Toronto and taken a
position with the government in the Structural Steel Depart~
ment at Ottawa.

To-night it will be necessary to appoint a Nominating
Committee of five to nominate officers for the year 1915.

At the next meeting, December 22nd, a paper will be read
by Mr. M. A. Humber, instructor Grand Trunk Railway,
Stratford, Ont., on “Systematic Specialization of Shop Work
and Method.” This will be a very important and practical
paper, and regardless of the fact that the next meeting is close
to Christmas, there should be a good turn out of local members.

I do not know that there is anything else I can say under
this heading. The next order of business is the reading of
names of new members.
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NEw MeMmBERs
Mr. Jas. Shivers, Machinist, Grand Trunk Roundhouse,
Stratford, Ont,

Mr. L. R. Arnett, Manager, Siche Gas Company, Limited,
Toronto, Ont.

Mr. E. Watt, Machinist, Stephenson Blake Company,
Toronto.

MEMBERS Prespn

C. H. Stainton G. A. Young a0 Mooring
Frank Allott J. Clements J. Bruce Robb
Geo. H. Boyd C. D. Scott John A, Murray
W. J. Perry F. Flox Wm. 8. Davis
T. B. Cole J. McKinney Geo. 8. Browne
E. A. Wilkinson W. Cornish C. Daniels

J. C. Daniel R. Muirhead John Rome

J. W. Walker J. Douglas A. T. Voehl

0. W. Linn E. E. Cummings Alan Beardshaw
A. W. Davis C. Royer J. Macmillan

A. Turnbull G. Holland Jas. Wright

A. R. Taylor Alex. Taylor A. M. Wickens
W. M. McRobert Jas. Barker J. H. Stortz
Geo. Baldwin L. R. Arnett E. Logan

W. Evans W. Sealy J. Reid

J. Dodds.

Chairman,-

Under the heading of new business, in the absence of the
president, it is, | understand, the duty of the acting chairman
to appoint g Nominating Committee, and if it is vour wish |
will select five members to act as the Nominating ( ‘ommittee for
the selection of officers for the next vear,

[ will appoint the vice-president, Mr, Jus. Wright, Mr.
J. B. Robb, Mr. A. W. Davis, Mr. J. D. Scott, and Mr. Geo, H.
Boyd, with your permission.

The next order of business is the reading of papers and dis-
cussion thereof, To-night we have a paper on * Oxy-Acetylene
Welding and Cutting,” by Mr. L. R. Arnett,

I might tell you that I am intimately acquainted with Mr.
Arnett, and have been for a number of years, and I am sure
that you will be highly edified by the paper that he will read
to us to-night,

You will notice Mr. Arnett states that he js not a technieal
man, so we do not wish for any technical questions to be asked.
He does not claim to be a technical man, nor a chemist, hut
what he does claim to be is a practical man, which I feel sure
you will be satisfied he is after you have heard his paper.

‘——
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OXY-ACETYLENE WELDING AND CUTTING
By L. R. Arnerr

Manager, Siche Gas Company, Limited, Toronto

Mr. Chairman and Gentlemen,

When my good friend, George Baldwin, asked me a few
months ago if I would contribute a paper on welding and
cutting for your club, I told him that 1 was not an engineer
and therefore would not be in a position to answer technical
questions which might be put to me on the subject. I said
my knowledge was of a purely practical nature and although
I knew my subject, I did not feel capable of giving an interesting
paper to engineers, Mr. Baldwin would hear none of it, and in
a moment of weakness I consented, so you must blame your
past-president for any disappointment you may have to en-
dure, as T am not a chemist and do not ‘use the much abused
title, Ezpert.

Tue OXyweLp Process or Fusion—WELDING AND CurriNG

The autogenous welding of metals by the oxy-acetylene
blowpipe, and the cutting of steel by the oxy-acetylene cutting-
torch, took too long to say, and after repeating it many times
to prospective purchasers of welding and cutting plants, I
grew hoarse and wanted to cut it short so coined and copy-
righted in Canada, the word “oxyweld” and we now use it
as our trademark.

The photographs which are handed you for examination
were all taken in our welding-room or on jobs which we have
in this city, and of which I have personal knowledge, the illus-
trations are from European and American firms and are from
actual photographs.

The oxyweld process is the most powerful and valuable
method yet discovered of dealing simply and economically
with an immense variety of operations in welding and cutting
aud is recognized by the foremost engineers in Europe and on
this continent in connection with all classes of metallurgical
work where high temperatures are demanded in construction,
or in salvage after destruction, and for general repairs. A
few notable instances of salvage are the cutting up of the
Quebec Bridge, the battleship Maine, and the old Don Bridge,
the cutting of armor plate nine inches thick by the British
Oxygen Company.
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In the construction or repair of all kinds of steel, boiler
plate, cast steel, cast iron, malleable, brass, bronge, copper, or
aluminum, machinery or parts, the oxyweld process is saving
thousands of dollars daily in Canada alone, notwithstanding
the fact that there are only a few welding plants in the larger
cities and towns, and not all of them run by competent welders,
this has retarded the progress of the industry in this country.

A number of cheap outfits were sold regardless of whether
the purchaser could make a good weld or not and the result
was a general condemnation that oxy-acetylene welding was
no good, the welds would not hold, and the charges were ex-
cessive, this condition is, happily, almost a thing of the past.

Perhaps some of those present have experienced the failure
of parts welded improperly and if not taking up too much of
your time I might here point out the essential features ab-
solutely necessary to a good weld on different kinds of metal.
I will begin with cast iron which is the most general class of
work which comes to our welding department in the course of
a day’s run.

ur, as the parts are heated and expand, and contraction takes
place as the metal cools, where the parts form restrained mem-
bers of any piece of machinery or casting, the internal strains
set up are often sufficient to crack the metal, therefore the
ogerator must know how to properly champfer, clean, set up
the work, and preheat the pieces to be welded, must have the
proper mixture of oxygen and acetylene, the right size weldi
head, the best filler-rod containing the proper proportion o
silicon, use plenty of good flux, and be careful not to harden
the metal or leave it spongy, as it may require finishing or
machining. The moment the weld is finished the part should
be reheated and then imm iately buried in asbestos wool
and allowed to cool very slowly for several hours, in the case
of auto cylinders from twelve to twenty-four hours. It is
imperative that raising and lowering of temperature should be
slow, and the casting kept away from air draughts in order to
bring about a gradual distribution or entire dispersion of any
strain. The larger the casting the more important it is to pre-
heat and reheat, and cool slowly.

Just a word here about taking a casting that is either burned
out, like a firepot of a hot water heater, or a pump section
badly eaten through by corrosion. A conscientious welder
who wants to hold his trade will tell his customer at once to
buy a new part, the greedy one who wants the few dollars
in sight will probably attempt the weld and may succeed in
making the fracture temporarily hold, but if there is only a
thin portion of good metal left, the work will not hold for any
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satisfactory length of time and the customer will do more
harm than good to the welding trade.

There is another class of work not always refused, that is
the cheap casting which perhaps can be obtained conveniently
and at a cost lower than would be charged for welding, it is
far better to advise the purchase of a new part.

If you will look over the photographs for a few minutes
you will see what a variety of broken cast iron parts come in
to the welder, nearly every one of them present new problems
to solve this makes it very difficult indeed for the trade to give
a price on the work when it comes in, and this is often demanded
by the customer. Sometimes we lose money on a job.

I will furnish one instance. The large press shown in one
of the photographs was shipped to us after we had seen a blue-
print which did not accurately represent the extent of the
fracture, we gave an estimate of $40.00 for the work, the casting
arrived and when we looked it over we said it could not be done
at the price, but we would take it at $60.00, the customer said
he had shipped it on our estimate, but very liberally offered to
split the difference and allow us $50.00 for the work. We
used over $25.00 worth of oxygen alone on the job and our
cost amounted to $53.65 without adding anything for overhead
charges, the fracture was 3% inches deep and 16 inches across
and when we were champering out the 45 degree angles neces-
sary, we came upon a large cold-shut in the casting and the
metal was spongy all around it, this had to be filled in with
good metal and it took a lot of extra time and material, which
we could not possibly forsee.

I could give you numerous instances similar to this case but
this will suffice to show that the welding business is not all
profit.

In contrast to this large casting we have welded successfully
the smallest castings on an Underwood typewriter that had
been dropped.

Cast-iron welds must be made with the fracture facing up-
ward in a horizontal position whenever possible, in order to
allow the filler-rod being fed into the molten metal flowing from
the champfered walls of the section being welded.

If a broken part is properly welded by a skilful operator,
with good material, it will be almost as strong as the originni
casting, and if extra metal can be built on it will be stronger,
and can be machined. Much depends upon the intelligence
and ability of the workman. The welding of cast-iron must
be regarded as a trade which can only be mastered by degrees,

working patiently from simple to difficult jobs gradually, an
under the supervision of an experienced welder.

When we sell a welding plant we insist on the purchaser
learning to weld at our works, or sending a man with good
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mechanical ideas, preferably a man who has had some exper-
ience as a blacksmith or moulder, or 5 good iron worker or
machinist. In two to three weeks such men are able to learn

proper mixtures and pressures of the gases, and care of the weld-
ing plant, and they can do simple welds, the rest must he learned
by actual daily experience.

Tue WeLpING oF BoiLER PLATE AND StEEL Preg

It will not be very long before a school of welding such as
the Northern Polytechnic Institute in London, England, will
be necessary in Canada, where students may take a complete
course in practical welding and cutting, pass an examination
and receive a certificate. There should be g standard of
efficiency fixed by law. This is particularly necessary in boiler
welding, as a novice should never be allowed inside of g boiler,
or combustion chamber, the risk is too great, the work should
only be undertaken by skilled welders, who understand boiler
plate work, and the should be under the supervision of a
competent authorized inspector,

All boilers should be hydraulically tested after weldi
and water should not be run into the boiler until the weld:g
part has entirely cooled down.

If you will again refer to the photographs, you will see one
of our welders working at the foot of the stack in the com-
bustion chamber of a large boiler, the torch is turned upward
and new metal is being fed into scarred and cracked spots,
The repair work took some three weeks, there being four

process was a success,
The oxyweld system is coming into use in all up-to-date
shipyards and railroad shops where extensive repairs are
" required quickly, on tiues, fireboxes, and worn down parts of
shafts, copper and brass pipe repairs, also for cutting boiler
plate, girders, and steel shafts.
The welding of cast steel while not so difficult as cast iron
ust be done by an experienced welder to insure successful
results.

I could give you a number of examples of work on large
cast steel parts of machinery, but time will not permit me to
go into details, in each class of metal, so I will pass on to the
welding of steel pipe, by giving you one instance of work
now being carried on in this line at-San Francisco, where some
50,000 feet of steel pipe was recently laid, every joint being
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welded including all drips, fittings, valves, services and seals,
making the entire system absolutely free of leaks, the gas
will be supplied at high pressure (some 40 pounds per square
inch), the mains run in size from 16 inches down to 8 inch,
4inch, and 2inch. The welding is done at the side of the trench
or supported on timbers over the trench, and when a number
of lengths are welded together the pipe is lowered by chains
or rolled into the trenches.

If any of the members here are interested in this line of
work, I shall be most happy to give further details. 1 might
mention here that in England gas and water mains are being
laid by the same process, particulars of which I shall also be
pleased to furnish.

The welding of sheet steel doors, tanks, hot water boilers,
vats, sinks, eylinders, barrels, and smcke stacks, is another
very interesting branch of the oxyweld process which is pro-
gressing rapidly in Europe and the United States, and to some
extent in Canada, this class of work is very simple, no flux
being required, simply feed the soft Swedish steel wire to the
edges which are butted together, and are not champfered, on
thin sheet metal work.

Aluminum is a difficult metal for the beginner to weld as it
must be handled quickly when the metal reaches a molten
state, as it oxidizes rapidly, the oxide film which rises must be
scraped away quickly and the metal puddled with a steel
spatula, the use of a proper flux and filling rod are also of the
utmost importance in order to ensure a strong weld.

In gear-cases and castings the edges of the fracture must be
champfered, and the parts preheated carefully and after weld-
ing should be covered quickly and allowed to cool slowly.

The welding of brass and bronze is an art which not only
requires a skilled welder, but the best of filling rods containing
the proper alloys and carefully prepared fluxes, in order to
obtain strong welds free from blow-goles. The metal should
be preheated before applying the welding torch, and should be
carefully annealed after the welding is finished.

We have welded copper tubes and made a success of it,
but it is difficult and requires an experienced welder with the
best of flux and copper filler, the cost of welding is higher than
for other metals, owing to the refractory naturc of copper,
much larger torches are required as the metal is a great con-
ductor, and notwithstanding the fact that we have 6,300
degrees Fahr. at the tip of our welding flame, the heat spreads
so rapidly that it is difficult to keep the metal in a molten
stﬁlte I:\)n('lthin the fracture until the side walls flow in with the
filler-rod.
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Tue Curring or Iron, STEEL, AND (AST STEEL

This branch of the oxyweld process is entirely different
from the welding proposition, a separate blowpipe being neces-
sary in which there is an additional jet of pure oxygen which
‘ssues from the centre of the tip of the blowpipe or cutter, this
jet is surrounded by openings which contain the mixture of
acetylene and oxygen necessary to produce the preheating
flame, the metal is first preheated to a red heat, and the cutting
jet of oxygen is turned on, and this immediately produces
combustion of the metal with the resulting formation of i m
oxide, this is blown away by the high pressure of the oxygen
and a clean narrow cut is accomplished, and the metal on each
side of the cut is not injured in any way as the action proceeds
rapidly, thus confining the heat to the edges of the cut

In cutting up old boilers and scrap it is not necessary to use
mechanical guides, but in the cutting of new work where a
thin straight line is necessary or an exact circle, the guides
should be used. I submit for your examination a few photo-
graphs, illustrations, and samples of the work we do. The
cutting torch is especially valuable for cutting structural steel
and for cutting boiler plate in connection with the manufacture
of marine and other boilers, ete. For cutting away the wreck-
age of bridges or buildings where steel is used it effects an
immense saving in time and labour. The cutting torch is
also used extensively for cutting up steel shafts and cutting
the risers off large steel castings.

Not long ago we were asked to cut up a large boiler so that
it could be removed through the doors of an engine room which
had been built after the boiler was put in, we did the work in
half a day, cutting the boiler into four or five sections at a
cost of about $30.00. It would have been necessary to have
torn down the brick wall at one end of the engine room in order
to get the boiler out, this would have cost five or ten times as
much as our simple method of using the cutting torch.

I could give you a number of other examples of the value
of the oxyweld process if time would permit.

In conclusion, I wish to say a few words regarding the most
important part of my subject from the customer’s stand-
point. The cost. When the first welding plants were estab-
lished in this country, oxygen was scarce, welders were scarcer
and the apparatus was crude, prices were based upon how much
money the article to be welded would cost new, and the welder
tried to get as near that figure as he thought the customer
would pay, this short-sighted policy did not pay after the in-
dustry had become established, to-day prices are quoted after
estimating the number of cubic feet of oxygen and gas required,
the material used, and the labour of champfering, welding,
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and finishing, a fair advance is made on these costs, the same
as in other departments of a well regulated shop. The result
is that general satisfaction is given, but in the case of a large
casting, where the customer is not a mechanic, or lacks some
practical knowledge of machinery, a price may be quoted
which is perfectly fair for the work, but seems utterly ridiculous
to the customer.

If any of the members present would like to ask any ques-
tions relating to the different classes of welding and cutting
I shall do my best to answer them, and I extend to all of you
who are interested, a hearty invitation to visit our welding
room at 10 Lombard Street any time between cight a.m. and
five p.m., except Saturday, when we close at twelve o’clock,
in the oxyweld department.

Thanking you for the honour of inviting me to address
you, and apologizing for my shortcomings as I am not a publie
speaker, and not an engineer, I shall be most happy at any
time to contribute anything new of interest in our line of work.

If T might be allowed Just a moment or two, 1 see some
friends of mine in the audience who are interested in this
line of business and no doubt the members present would like
to hear from them, and I would like to hear from them myself.

There is Mr. Chas. Royer who has come all the way from
Montreal to be here to-night and Mr. J. Macmillan of the
West Toronto branch of the L’Air Liquide Society.

Chairman,—

Your friends will be given an opportunity to speak in a few
moments, Mr. Arnett.

I might say, gentlemen, that some two years ago Mr.
Arnett invited me down to see his plant, but I am sorry to say
that I did not avail myself of his invitation at the time, but a
few months ago I happened to be going along Lombard Street,
and I noticed their sign, so I went in.

Gentlemen, I was never more surprised in my life. I have
been in boiler shops, railway shops and shops of all description
but this was an eye-opener to me. The t ought came to me
that this would be an interesting subject for a paper for this
club. T called up Mr. Worth, and asked him if e had any
vacant dates for papers, and he said that he had, so I spoke
to Mr Arnett and induced him to agree to give a paper here
to-night

You would be surprised to see the number of different
kinds of castings, ete., they handle. While I was there I saw
a large number of prison doors made of sheet steel and angle
iron. I asked the welder what they were going to do with
these, and was told that they would l‘;e welded at each corner.
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The thought occurred to me that not long since, an angle iron
smith would have been called in for a job like this.

The welder informed me that they were going to weld
these doors in a few minutes, and if I would wait, I could see
the process, so I waited and it took them about thirty minutes
in all to weld up the four corners. What took my eye par-
ticularly was, boys would come in with bits of broken castings,
that you or I would never think of getting repaired  There
were several small jobs done while I was there I felt sure
that & paper from Mr Arnett would be very interesting to
you and I am satisfied that it has been

Mr. A. M. Wickens,—

In welding a fracture in a cast iron wheel, say three or four
feet in diameter, and one of the arms is cracked. When you
get that casting in to weld, I understand the crack will be open
alittle.  What I want to find out is, do you have to build metal
in that, in order to fill up that erack, or else would you not have
the same strain on it as you had before it was welded, and

consequently would still be just as it was, that is, with the same
strain on it.

Mr. Arnett,—

We received a very large gear from the Don Valley Brick
Works a few months ago to be welded. One of the arms were
broken close to the rim and three of the teeth were broken out.
The job was very successful.

I might tell you that cast iron geais ana wheels are one of
the most difficuit things that we have to contend with.

Mr. Chas. Royer,-

As you say the casting was certainly under stress, because
the crack had a certain opening. By proper preheating the
gap should be made to slightly increase, and will be filled with
molten metal. The extra metal used will make up for the
shrinkage of the molten metal and also will make the strain
disa| ;

would like to say a few words about the welding of cast
iron. Many peaple think that because they had some pieces
of cast iron welded which could not be machined afterwards,
that the process is to be blamed, while this is actually due to
improper use of the .blowpipe. As most of you know, there
are two kinds of cast iron, grey and white. The difference
between the two is mostly due to the form in which the carbon
is existing in the metal. In white cast iron, the carbon is
combined or dissolved and makes the metal very hard and
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difficult to work. In grey cast iron, the carbon is in the free
state, forming little particles of graphite.

n welding, it is necessary to obtain grey cast iron, and so
the requisite conditions to do so should be taken in considera-
tion.

The rapid cooling of cast iron in fusion tends to bring the
combination of earbon and iron to form white iron, In weld-
ing, special attention should then be taken to get very slow
cooling so as to obtain grey cast iron.

Also the use of filling rod containing a hi
of silicon helps the carbon to separa
make consequently grey cast iron.

Manganese should be avoided, as it has the
Burning the carbon by the blowpipe will tend t,
iron,

To resumate, I will say that it is easy to produce perfect
welds in cast iron, easily to be machined by sticking to the
following conditions,

Slow cooling: silicon in the welding rod—absence of mang-
anese; avoiding to burn the carbon by keeping the weldi
flame at quarter inch to half inch from the molten metal; by
using a proper flux which destroys the oxide formed.

I' thought I would like to explain these little points which
explain why the cast iron sometimes cannot be machined dye
to improper treatment.

gher percentage
te in a free state, and to

contrary effect.
0 produce white

Mr. J. Macmillan,—

I have very much enjoyed Mr. Arn
you are all more or Jess interested in this OXy
process. Probably some of you possess welding outfits
there may be others who are considering t
I would like to give a word of advice to prospective buyers of
welding plants: be sure that you get g plant which is lar
enough to handle the work which you intend to undertake,
Be sure it is one that is built of the best materials and see that
the people from whom you buy give you full instruction on
its operation and maintenance.

This system has had somewhat of a set back in consequence
of the number of irresponsible people who are getting up cheap
“outfits” and placing them on the market—merely get-rich-
quick schemes, and resultantly there are people who are pre-

judiced against OXy-acetylene welding, although it will do aJ]
we claim and more.,

Mr. L. R. Arnett,—

These remarks are very true.
outfit was sold for $75.00 and the

I know of a case where an
man did not seem to be able
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to get any redress. He tried to weld, but couldn’t do anything
with it. He is naturally one of those who condemn oxy-
acetylene welding,

Mr. Maemillan,—

With regard to oxygen; I suppose you all know that there
are two gases used in oxy-acetylene welding, namely, oxygen
and acetylene. Some people from the United States and
other countries have been trying to sell different apparatus
to make oxygen. I happened to see a set of blue prints that
had been tendered to a man, and the people he got them from
claimed that all he had to do was buy the blue prints, which were
quite expensive, get an old kitchen boiler, some piping and a
handful of chemicals and there you had oxygen!

Mr. Chas. Royer,—

I might call your attention to what I saw in the West a
year or two ago. I saw one of these fellows using what they
call a home made apparatus. He had a range boiler with a
valve on it, and was manuficturing acetylene under pressure
of fifty pounds, and you know that acetylene at that pressure
and not dissolved, is one of the most dangerous explosives
known, so he was practically tempting death. Home made
apparatus should not be used and are mostly dangerous,

Mr. A. R. Taylor,—

This may be a technical question. I understand that there
is & new process where they can separate the two gases in
water that is H,0 hydrogen and oxygen. You use the OXygen,
I understand for acetylene welding. The temperature you get
is something like 6,000 degrees. If you used hydrogen it
would be possible to get a higher degree of heat, Would you
want this?

Mr. L. R. Arnett,—

No, a higher temperature than this could not be desired
in welding with acetylene, and you would not get it with
oxygen and hydrogen.

Mr. C. Royer,—

Oxy-hydrogen flame is 1,000 degrees lower in temperature

oxy-acetylene. The reasons why acetylene is preferred,

are because acetylene gives hotter flame and specially a neutral
flame.

Acetylene contains by weight, twenty-eight parts of carbon
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for two parts of hydrogen, consequently, in burning gives at
the welding flame carbon monoxide, and only a small amount of
free hydrogen because at that temperature, hydrogen cannot
combine with oxygen to make water-vapor or steam. Con-
sequently, oxy-acetylene flame is neutral,

In the case of hydrogen, the products of combustion are
water-vapor or steam which passing over hot metal are broken

up and the oxygen absorbed by the metal,

This property has been used for manufacturing hydrogen
Bas, steam is passed on hot iron, the oxygen is absorbed and
only hydrogen is set free.

In blowpipe using gases containing hydrogen, the same
action takes place and, consequently, the iron is oxidized,
which destroys all the Properties of iron which gre valuable,

In oxy- ydrogen welding, to reduce this oxidization effect,
it is absolutely necessary to increase the theoretical amount

part of oxygen, so wasting two parts of hydrogen which reduces

This applies to all gases rich in hydrogen, like coal-gas,
gasoline, blaugas, ete,

0 Summarize, OXy-acetylene flame is the only suitable
for welding of iron and steel, on account of the higher tempera-
ture of the neutral Slame and of the better efficiency of the gases
used.

Mr. G.C. Mooring,—

May I ask what Pressures do you use when welding and is
there any advantage in using high Ppressure?

Mr. L. R, Arnett,—
There are two schools of welding, the hig!_] pressure and the

low pressure, Some people believe that with acetylene yoy
must ajways have high pressure, | do not believe in that
myself. Tam of the opinion that high pressure is only necessary

when you are on g v ery heavy piece of work.,

Mr. Macmillun,—
In the case of shop where youare using two or three benches,
to

it is easier pipe. This is one of the advantages of the high
pressure system,

Mr, Arnett,—

My experience has been that if your generator jg properly
constructed and regulated it wil] automatically take up the
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oad, but that does not apply to all low pressure generators
that are on the market.

Mr. Chas. Royer,—

I would say that both systems are being used and I have
seen good results obtained from each system, I think the choice
is mostly a matter of personal opinion.

Mr. J. B. Robb,—

Would there be any advantage in using a high pressure
torch for cutting purposes, due to the fact that it would tend
to blow the metal away from the edge of the cup.

Mr. L. R. Arnett,—

Not if you had sufficient pressure on your acetylene and it

was good metal.
Mr. J. B. Robb,—

Why is it that the oxy-acetylene system will cut more
quickly than the electrical.

Mr. J. Macmillan,—

I might just say that the electric welder does not cut,
although it melts the metal.

Mr. A. M. Wickens,—

I feel that we have all been very highly pleased with Mr.
Arnett’s paper, and it will undoubtedly be useful to us, I take
much pleasure in moving that a hearty vote of thanks be ex-
tended to Mr. Arnett for the very nice way in which he has
treated the subject of oxy-acetylene welding and cutting in his
paper to-night.

Mr. G. C. Mooring,—

I have much pleasure in seconding that. I have had some
severe bumps in acetylene welding; in one case I had a casting
that was welded three times, and then not rightly. Therefore,
Iam one of the kickers. The paper has nevertheless been very
interesting to me.

Chairman,—

Gentlemen, you have heard the motion. All in favour please
signify in the usual manner, Carried.
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‘ Canada's Leading Tool House "

ENGINEERS’ WRENCHES
IN ALL s1zZms
~ All Kinds Engiueers’ Tools and Supplies
AIKENHEAD HARDWARE LIMITED

g Vaves 17,19, 21 Temperance st . Wholesale and Retail

For Sale

ANCHOR PACKINGS

Steam Hydraulic and Sheet Packings
ANKORITE Pump Valves ANKORITE Valve Discs
ANKORITE Guage Glasses ANKORITE Leathers

The Anchor Packing Company Limited
Montreal Toronto Winnipeg
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Polarized Metallic Chemicals

Mes. ¢ something out of the ordinary.
These Chemieals
TREAT THE IRON
REMOVE THE SCALE
EXTEND THE LIFE OF THE BOIMLER
STOP CORROSION
STOP FOAMING

We not only claim this, we can prove it,

Polarised Metallic Chemicals are for use in Locomotives and

are in solid form—a shop proposition—and you are not dependent
upon the engine crew -

Write for partioulars,
Manufactured only by

Bird-Archer

90 West Sireet,

New York
Laborstory and Fustory —

Ind snd Bristel Streets
Phusosiphia, Fa.




CANADIAN CAR

AND

FOUNDRY COMPANY
LIMITED

CAR BUILDERS

.

GENERAL OFFICES: WORKS:
AMHERST N.S.
ILDI
TRANSPORTATION BUILDING iy s bl T Y
MONTREAL MONTREAL WEST, P.Q.
FORT WILLIAM, ONT,

CANADIAN
STEEL FOUNDRIES

LIMITED

STEEL CASTINGS MANGANESE STEEL CASTINGS
COUPLERS-COIL AND ELLIPTIC SPRINGS
STEAM AND ELECTRIC RAILWAY TRACK WORK.
BAR STEEL

GENERAL OPPFICE:~ WORKS i~

TRANSPORTATION BUILDING WELLAND , ONTARIO
MONTR EAL POINT 5T. CHARLES, MONTREAL
LONGUE POINTE

BRANCH OFFICE;  TORONTO.




