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rnences, the elevation to run off 'z in to each
25 ft.

On ver), sharp reverse curves perhaps this
right flot be enough if the distance between
curves %vould perrnit rnore, & where this dist-
ance is not long enough the speed should be
reduced.

XVe are tiot in favor of elevating any curve
rnore than 6 mns., where trains do flot attain a
rnaximurn speed Of 35 riles per hour.

For a rate Of 35 riles an hour we would
elevate the curve ti in. for eachi degrce up to
3 degrees. For 4 degrees add 34 in. & ' ii.

for each additional degree above 4 degrees.
Wce consider no rule can be laid dowvn that

will rueet ail cases, & the clevation rnay have
to be varied according to circunstances. For
a rate of 50ormiles an hour elevate the curve
1,14 in. to the degree up tO 3 degrees. For 4
degrees add i inî. & for ech additional degree
add 4ini.

On aIl curves raise the miter rail rather than
depress the inner.

The adoption of the report having been
rnoveit, it was discussed.

MR. D)RI.NKWATER.-I do not -wish to be too
inquisitive, but there are a few portions of the
report that I do not undcrstand very well. I
can raise no objection to the substance of it,
but the îst paragraph is not very plain to rne.
I do riot thoroughly understand it, nor the fol-
lowing : " Elevation to run off "21 an inch to
every 25 ft." On very sharp curves, or reverse
curves perhaps this would not be enough. 1
believe in curve easernent at the tangents, &
that elevation should cornrence to ruti off at
the saine point on the curve that casernent
commrences.

MR. R. SHANKS.-That is, your elevation
would start to decrease at the point wbcrc
vour curve starts to case off ?

MR. DRINKWATER.-YeS. I think this re-
port rncets rny viewvs fairly welI, judging frorn
iny srnall experience of curves, for I have
been fortunate enongh to have a road so
straight that I cati sec froni one end of it to
the other. It is truc that no rule can be laid
down that will neet ail cases. Any of us wbo
have liad any experience-we have ail had
serne I suppose-knovw that this is the case.
On a curve on a i/. grade, or whatevcr grade
it rnay bc, a train going down grade, whther
freight or passenger, will run 45 or 5o riles
an hour, & going in the other direction will
mun tayhe 15. In other cases trains run
frorn 45 to 6,5riles an hour in both directions.
There are rnany instances of this kind inl 150
riles of road that only close attention &
practical experience can deal with properly.
This bas beet i ry experience, & 1 think that
one clause in the report covers that point.

MIR. McnttN.-I arn waiting for sorne of the
older hcads to say sornething on curves. I
think there is a good deal of judgrnent to be
uscd ini ascertaining correct elevation. It de-
pends a good deal on where the curve is
locatcd. t it is on a down grade it would, of
course, require more elevation than on the
top of grade wherc the speed would not be so

great. I believe the elevation rnentioned is
not too rnuch for sharp curves, wbere the out-
side rail gets worn. I believe that in a case
of that kind the curve should be well elevated
& wvcll braced on inside & outside. I would like
to hear frorn sorne of' the old hands who have
been at the business a long time.

MR. KEEFE.-Frorn what experience I have
had of curves, & w~e have sorne pretty bad
ones on the other side of the river, I would
say that I have been accustorned to give frorn
31/z to 34 of an inch to a degree, & found that
suficient. In rnany cases I have had to take
elevation out of curves on a grade down to /2•

an inch, sornetirnes lcss. The fast trains
would require rnore elevation, but the slow
trains dragg-ed over the top of the inside ra*l.
In regard to running out elevation on curves,
I have struck places where we have had to
run out at the rate of an inch to the rail, but I
presurne you do not get that on the C. P. R. or
sorne other lines, & in fact on the niev lne
which we are building bere thc curves are
very light. I have always found that w~her-
ever track was elevated front 12 to 34 of an
inch that we had to take the elevation out on
account of tipping the inside rail. As Mr.
Drinkwatcr says, it is neccssary to use a good
deal of judgrnent on account of the different
spceds of trait s.

MR. R. SHANKS.-Have you had nîo trouble
with the outer rail cuttiîîg on grades of which
you speak, with Y2 to 3h inch levation ?

MR. KEFE.-Yes. Also witb the inch cie-
vation; with the inner rail.

MR. JELLY.-Would it not he better to tip
the inside rail, instead of baving the rail cut ?

MR. KEEFE.- t does flot rnake atîy partie-
ular différence.

MNIR. LEStîE.-Tbere arc soîne vcry consid-
erable curves in our hune. I fitîd that to cie-
vate for 50 or 6o miles an bour for 8 degrees
is as tîcar as wve cani corne at it. We have
curves betwetî Depot Harbor & Eganville 8
degrees, & between Eganville and here the
sharpest curves are four degrees. I elevated
thern for 6o rniles an houir & found it sufficient.
The inner rail i5 nov. showitîg slight signs of
wear on heavy grades. I elevated for 45 rniles
an bour & found it too tnuch for heavy freights
crawling up grade at a slow rate. I think
this questioni is a prctty bard one to decide
on, & it depcnds, of course, on the circurn-
stances Nvhat clevation rnust be given. Pas-
senger trains running at 6o riles an hour &
freigbts crawving alotîg at 15j to 20 rniles re-
quire different treatnlent, & it is bard to pro-
vide for both. We feel like giving more eleva-
tion whetî trains are running fast.

THE PRESIDENT.-On what speed is the re-
port bascd ?

MR. R. SHANKS.-On a speed Of 35 to 50
miles an bour.

ItI. DuttNi<WAR.-What do you take for
a basis ini startiîîg casernt of curves ?

MR. R. SHANKS.-The only way that you
can work it successfully is that you can hold
your curves in. 0f course the proper way to
get casernent is to put it in in constructing the

road; If you do not ease your curvein you will
certainly sharpen your curve.

THE PRESIDENT.-How you are going to
ease a curve without changing the whole
curve 1 do flot understand.

MR. DRIN KWATER. -Wou1d it not be simplv
taking work awvay frorn the engineer that
he had left undone at construction to do that.

MR. R. SHANKS.-We are not disputing that
the work shouldlhave been done bythe engineer.

MR. DRINKWATER.-If you take a 3 de-
gree curve it is easier than a 4 or 5 degree,
but the points are the sarne as the centre. If
you ease the curve you rnake 'the points of
curve casier than you make the centre; you
can case it in cither way. If you line the
whole curve in you make another curve; you
do not change that one at ail, you make an-
other one. I do not take the position that the
curve is not casier, but you do not make thc
points anv easicr than the rcst of it. If you
put in casernent you do not leave the same
curvature at the points as in the centre, &
leave the centre where it was. That is exactly
what the engincer would have done if he had
made that style of curve whcn the road was
under construction.

MRt. R. SHANKS. - Wc do not recornrnnd
the changing of ail curves, but the casernent
of curvcs.

Ma JELLY.-Tbe curve could be lined aIl the
way around, & then casernent could be made
on the end, & curvature made the sarne as for-
merly, & have an easerncnt on the end as well.
But of course if you case portions you certain-
]y make the balance of it sharper.

THE PRESIDENT.-If the casernent is put ini
when the road is constructed then you have
sornething that is worth sornething. Then you
commrence to slacken elevation where case-
rnent commrences, so that your train will pass
on to curves without getting that knock which
it is so custornary to get when striking curves.
First your car cornes over on a straight line
where it should not corne over, & there is no
question in ny rind, but that if we had roads
laid out with casernent they would ride much
hetter, but I fail to sec how you can get this
& have curve ride well unless the whole
curve is eased. That is rny opinion in connec-
tion with casernents. So far as elevation is
concerned I flnd that I cannot get good re-
sults at 5o rniles an hour witb less than an inch
to a degree up to at least 4 degrees. If you
get beyond 4 degrees I would not be in favor
of putting an inch to a dc gree. I arn of the
sarne opinion as one of the road rnasters (I
forget bis narne) of the New England Road-
rnasters' Association, that is that after you
get a certain elevation, I think it is 7 inches,
that I would not elevate over that. Wbcre it
is necessary to elevate over 6 or 7 inches, you
rnust reduce specd.

The report having been adopted, the rneet-
ing adjourned ti11 the following day.
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The committee, J. Drinkwater&W. Shanks,
reported as follows : In connection with out-
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