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Then again the locomotives in 1885—the 
passenger engine had 40,000 lbs. on the drivers, 

and the 10-wheel freight engines 68,000 lbs. on the drivers' 
1 o-day the average weight on drivers has increased to 
122,000 lbs., or 88 per cent.

100,000.
Then again in regard to steel which is poured from the 

converted into the mold, and in a few hours rolled into the 
finished rail section, more or less piping is bound to exist 
on account of the fact that while the ingot is sufficiently 
cooled when taken from the mold still the interior in 
m a molten condition, and these ingots when 
blooms are rolled in a horizontal position, thus leaving a 
hollow cavity in the centre of the ingot caused by the metal 
m its molten condition being forced through 
end.

parts is 
rolled into

A very interesting article appears in the Railway Age 
issue of July 19th, attributing that the possible failure of 
rails in some cases can be traced to even the counter 
balancing of the locomotives, and this is a point that has 
een frequently argued by the manufacturers. The question 

is often asked why it is that in the days of lighter rails 
breakages and wrecks were less frequent ? This, I think, is 
not a hard problem to solve when we look at the specifications 
and we find that where the lighter sections 
lively low in carbon, also in other 
to-day conditions have changed—the 
the preferred standard

to its extreme

A good illustration, of this from actual experience of ihe 
writer when employed in connection with the testing depart­
ment of one of the large steel plants where ingots of steel 

were compara- were poured. When sufficiently cool to be stripped of their 
100 lb requirements, molds, they were placed in a hot condition in a horizontal heating 

section and stUl m he IT' V! TheSS mg0ts w«e rolled into a 4-inch billet and
seems to be causing worry and trouble. These loo-lT rails ouTtT^5 ™1Ied mt0 1 il"'nch bars’ developed seams througn- 
are of high carbon, also in high phosphorus and hi'J u f 6 ^ The steel ln gestion was used for
sulphur when made by the Bessemer process, and when these flawf A*’ ^ JOU/nals were turned, developed
three elements of brittleness remain in a rail the greatest of ■ p ' /A remedy for our future practice, orders were
care should be used in manufacture and also in placing of f t A Ï "‘A Sh°uM remain on the tracks at least
rails on the track, in order to prevent breakages whffih wil T k " ^ aU°Wed t0 C°o1 bef°re ^charged,
undoubtedly occur if the necessary precauSn^are not takln "" ** ^torily.

laving touched lightly on the foregoing points it might the manufacturing side, if I might term it, the mills
e well on account of time being limited for me to touch „n are Crowded.a little t0° much, with the results explained, and
e manufacturing side, which seems to be in the minds c-f m my opmlon is possibly the cause of a good deal of
g-ood many of the railway officials and engineering fratern- trouble in the manufacture of our present rail section. 

y the maln cause of failures. Another point to be considered is the
most excellent

results that have been obtained by the open hearth process, 
and further aided by the Talbot process, as now in operation 
at the Sydney plant, where we can procure a rail that is high 
in carbon, and yet low in phosphorus and sulphur, with a fair 
percentage of manganese and silicon. I believe that criti­
cisms have been made in favor of the open hearth 
several of the societies interested in rail 
Bessemer is better suited for rails of lighter section 
low carbon is required and where

Almost in every manufacturing interest to-day the 
of1/ °f thelr plants have been considerably increased to that 
bari°riAr yCarS' In the manufacture of steel rails, dating 
rail a-n°Ut Seventeen years a&°, the output of the average 

mill was from 40,000 to 45,000 tons per month—at the 
sent time it is 65,000 tons per month, and 

certain plants. “

cap-

even more m
a» 'hhts tonnage is taken care of possibly with

e same equipment as that of former years. How then do 
account for the increase ?
Let

process by 
manufacture—

where
we can then afford to in-

us trace the metal from the blast furnace where in crease the Phosphorus of sulphur, but if we are to increase
being0/]611 Stat® U 18 consiffned to the converter, and after the carbon of our rails, much is required at the present day,
suffic- 3 ,n mt° Steel is Poured into the ingot mold, when °Ur sulphur and phosphorus elements must be reduced. 
iug-oZi /h C°01, the m°ld is stripped from same—the hot Another point is the design of the rail itself, which 

n th * P aced ln a heating furnace for a short dura- very important factor, and seems to have give'n
of 1 , en further rolled into blooms and without -any process much discussion.
Pract.v Cat*n8'’ dually rolled into rails—where formerly the 

c 6 A® that m hard steel ‘he ingots were poured from 
PurpoSp?rte[ andall°Wed t0 remain a certain time for cooling 
into con/ W n , Cy Were charged f°r re-heating and rolled 
Which / A5 b3rS ab0ut 9% inches by 9% inches square, 
ttiakint, raS, 1 sawed up int0 the required blooms for 
tinguish 1,S" By tbe process °f sawing it was easy to dis- 
as'/ h whether the bloom rolled from this ingot was solid,
further / Pmg WOuld distinctly appear, and could then be 
to-day awn untr! the solid was reached. In the process cf 
‘he end f °”tlnuous r°Hmg even, though with a discard from 

exist nVr1 °f 20 °r 25 per cent> further piping mav 
ends ’flthlS cannot be detected, due to the fact that 

which tak .1 bIoom have been closed down by a shear 
tolled fro 6 place of ‘he saw. Formerly these blooms, 
further J? tngots, were allowed to cool, and before being 
yr itnperfPPteated WGre gonc over carefully, having all slivers 

account At PPed out~by the process of to-day, and 
Ad when th° / e continuous rolling this item is overlooked. 
detect SOm e finished rail is rolled it is almost impossible to 

Anoth 0t theSC imPerfections or even slivers.
!° the raiieLrP,0mt"7regarding the reduction from the ingot 
Action thTn I / W°rking is much more severe, and the 
t erly, it bein gh the VanOUS passes much larger than 
./? Passes wh'\a tendency t0 accomplish the reduction 
.A steel it /C /as originally accomplished in three. With 
Jel> especiali°U/d be.perfect,y satisfactory, but with h 
cr QtIy at thl A m SU'phur this is different, and 1 
U Cks in the A1 S When the ingots are being rolled large 

(hat in ?! are n°ticeable crosswise, and as we well 
tin ded) these / 'A6*1 aS hard steel cannot be satisfactorily 

”s such as m -if apparently disappear in the small see­
ds, but the defect is bound

its

is a
tio room for

In fact so much that recommendations 
of revised sections have been submitted by the American 
Railway Association in October 30, 1907, and in fact one of 
our Canadian railways I believe have already revised their 
section somewhat on the same lines as suggested, 
object of the revision of the rail section is to ensure that ihe 
percentage of metal in the base of the rail shall be equal or 
slightly greater than the head, and web proportionate, 
to permit of equal cooling at all points, and also to prevent as 
much as possible the internal stresses which undoubtedly 
prevail in the present heavy sections in

the

The

so as

use.
An experiment might be made on some of the existing 

lail sections, by taking six or eight feet of a rail which has 
been finished and straightened, and on a planing machine 
cutting the head from the web directly where the head joins 
the web.

still
the

As soon as the cut has been made both the head 
and the web so cut will spring out of line, showing that great 
internal stresses exist. This experiment should indicate
whether a revision of the rail section itself was necessary.

Then, again, the specifications themselves should control 
the class of product a customer should expect. Up to the 
present specifications have been drawn up principally to cover 
rails manufactured by the Bessemer process, which 
that if we are to use high carbon rails, the phosphorus and 
sulphur elements will unfortunately be too high, thus causing 
brittleness. Since the introduction of open hearth, steel has 
been made in manufacture of steel rails 
that high carbon rails can be had with low phosphorus and 
low sulphur elements, which are certainly better suited to 
the existing requirements.

means

in

consumers realize

A revision of specifications is also, I believe, being made 
to suit the open hearth process of rail manufacture, specify­
ing lower phosphorus and sulphur requirements, also speci­
fying a discard clause toto be there. ensure steel free from piping. In


