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FINAL REPORT OF THE COMMITTEE OX
STANDARD RAIL SECTIONS.*

To the President and Members of the American Society of Civd Evginvers :

Your Committee on Standard Rail Sections have the honor to sub-
mit the accompanying series of rail sections (Plates LVIIT to LXX)
and the following report as their tinal recommendation, and ask to bhe
discharged.

Since the progress report of the Committee, which was presented
and accepted at the Annual Meeting of the Society, January 21st, 1891,
vour Committee has held a number of meetings and conducted an
extensive correspondence with many of the Chief Engineers of the
railroad systems of the country.

The carefully prepared reports of the Committee of the Society on
* The Proper Relation to each other of the Sections of Railway Wheels
and Rails,” and the papers and discussions of the Society. called torth
by them, gave your Committee valuable data as the basis of their work.
The first result of their deliberations was the preparation and discus-
sion of several series of rail sections. As will be seen by reference to
the progress report, there were originally considerable differences in

the views of the several members. Correspondence, observation of the

* Presented at the Business Meeting of the Annual Convention, August 2d, 1893.
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results obtained from rails in actual use, and discussion, have recon-
ciled these differences so that yvour Committee are able to present a
final report.

As the mileage of practically straight track so much exceeds that on
curves, it seemed wisdom to select sections which would give the most
satisfactory results on the greater percentage; if, at the same time,
such service would extend to curved track, so much the better. We
are satisfied that the sections recommended are the best for straight
track, and that if the rails are properly laid they will do well on curves.

Our investigation developed that the greatest difference of opinion
among the railroad engineers of the country as to rail sections was upon
the proper radius for the top corners of the rail heads. In the
correspondence which we present as an appendix to this report, it will
be observed that this point is the most discussed. Most of these let-
ters were received in reply to a final circular letter of inquiry, which
was sent to the Chief Engineers of every railroad having 100 miles and
over of track. Fifty-five replies were received, and of these we pre-
sent those giving decided opinions.

In deciding upon a series of sections, your Committee have given
consideration to the manufacturing details of rail making, while seek-
ing designs whose forms would be best adapted to meet the various
requirements of traffic.

To have a smooth track, it is absolutely necessary that the surface
and line of the rails shall be without lumps and kinks. To obtain
such rails it is of importance that the metal in the head and flange of
the section should be as nearly balanced as economy will permit.
thereby permitting the hot metal in the just-rolled rail to cool with the
least internal strain, and thus, when cold, to be as nearly as possible

LR

straight in all directions, thus avoiding excessive - gaggeing ™ in the
final cold straightening. The importance of this inereases with the
amount of metal in the section.  We decided nupon 429 of metal for
the head, 219, for the web and 379, for the lange.  The other constant
factorsare: top radius of head, 12 ins. ; top-corner radius of head, 7 in.:
lower corner radius, 4, in.; corners of flange. ' in.; side radiuns of
web, 12 ins. ; top and bottom radii of web, }in.; angles of under side of
head and top of flange, 13°.

As the grain or ““fineness " of *“ hot-rolled ™ steel 1s governed hy

the work applied to it as its heat deercases, and as we are convinced
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that the wearing qualities of rails largely depend on the closeness of
the grain of the steel in their heads, we have songht to design heads
which, so far as permitted by the other proportions of the sections, will
be affected to the greatest extent by the pressure or work of the rolls.

One of the difficulties in rail manufacture is obtaining perfect
flanges. The amount of metal being much less in the flange edges
than elsewhere in the section, it cools more rapidly; hence, if the tlange
is both wide and thin, difficulty will be experienced in making it fill
out to the full designed width, and also in preventing the development
of flaws, which. if detected. will condemn the rail as first quality. hut
which may be so concealed as to escape detection, and exist ax a con-
stant menace to the safety of the rail. These considerations influenced
us in designing our flange sections.

At the meeting of the Committee which was held in the Society’s
House on December 2d, 1892, all of the members present congratulated
themselves upon the—to them—satisfactory progress of their labors,
and separated, little thinking that before another meeting of the (‘om-
mittee could be held the hand of death would be laid upon one of the
members of the Committee. H. Stanley Goodwin was not present at
that meeting, official duties preventing at the last moment: but he
telegraphed his views, and later wrote the Secretary of the Committee
endorsing the Committee’s proceedings. To know Mr. Goodwin was
to respect him ; to be thrown intimately with him was to yield the
warmer tribute of friendship. Your Committee unite with all the mem-
bers of the American Society of Civil Engineers in deploring the loss
of so valued a member, and one who was so useful to his fellow men.

We have the honor to remain,

N (+. BOUSCAREN, Chairmiin.
Foster CROWELL.
VireiL G. BoGuk.
S. M. FerLtoN.
J. D. Hawks.
E. T. D. MyERs.
SAMUEL ReEA.
Tros. Ropp.
A. M. WELLINGTON.
F. M. WILDER.
Rosert W. Huxnt, Sceretary.
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I conenr in the foregoing report in all respects except one, the
width of the heads. If the same wheels are to run over all rails, the
portion of the rail which comes in contact with the wheel should
always be of the same form. Taking the 80-1b. rail with its 2}-in.
head as standard, the same width of head should be maintained for all
sections likely to be used. The slight reduction in width of head
proposed for the 60-1b. and intermediate sections is comparatively
unobjectionable, and I consented to approve the whole report if the
same rate of variation had been maintained for the larger sections; the
variation in width would then not exceed } in. or } in. from the mean.
The present large variation of }in. from the mean to the maximum
section is too great, and I cannot accept this portion of the report. I
present the sections herewith appended, Plates LXXVI to LXXIX.

GEORGE S. MoRISON.

APPENDIX.

NorTHERN Pacrric RammroaD COMPANY,
CHicaco, Iun., November 30th, 1892.

I have forwarded this morning, by Adams Express, a roll contain-
ing tracings of 103 sections of 66-1b. rail in track on our line between
Logan and Butte, Mont. I also enclose a report on this matter from
E. H. M-Heury. Principal Assistant Engineer, dated November 15th.

J. W. KENDRICK,
Chief Engineer.

Tacoma, WasH., November 15th, 1892,
J. W. Kexprick, Esq.,

Chief Engineer.

Disr Sik, —I send you herewith tracings of 1073 rail seetions taken
on the Lo . to Butte Division of the Northern Pacitic Railroad. It is
very hara to deduce any general conelusions from the rail sections con-
taine:d in thesheets. The wear seems to be variable without appreeiable
cansc. the rails laid on light ¢nrves showing, in many cases, much
ereater wear than those on sharper eneves, and rice rersa. The notes
shiow the original line has been lost, and the curves, almost without
exception, have altered radii from those laid out.  Mr. Relf has shown
the actual radius of the curve at the point where the section is taken.
which has probably heen computed from the ordinate. M. Relt's
note, on the last sheet of the sections, gives the ordinary speed of
trains at from 10 to 15 miles per hour,  This is obviously intended for
the ascending rate, and he has omitted to take into account the fact
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that the rate on the descent is very much greater. I think the correct
method is to put up the curves for a speed very little in excess of that
uxed by the aseending trains, and to hold down the speed on descend-
ing trains by strict orders, and, by proper supervision, to see that
these orders are carried out. Apparently, the effect of elevating the
outer rail too much would be in the direction of decreasing train re-
sistance. as the centritugal force would not then overbalance the tend-
ency for the flanges to seek the lower rail, due to the effect of gravity.
In practice, however, I am convinced that this does not ocecur, and
that the train resistance is actually increased. The car floors are no
Tonger balanced, and an unequal proportion of the weight falls on the
lower trucks. preventing them from conforming properly to the curve.
Thix iy especially noticeable when a train traverses a reversing curve.
The trucks must then swing through a considerable are in changing
from the radial position they have assumed on one curve to a radial
position on the opposing curve; and as this shifting is done under
very untavorable conditions, the weight being thrown upon one side
instead of balanced at the center, it seems to cause counsiderable
extra train resistance. Calculating this resistance by the decrease
in train speed, in one case, I found it to be equivalent to an addi-
tional rise of 1.1 ft. in the length of the two curves. By a revers-
ing curve I do not mean, of course, curves without a reversing
tangent. but curves close enough together so that the train will be on
both curves at the same time. In the particular case in point, I feel
conviuced that a large amonnt of the rail wear is owing to the undue
elevation used.

It makes it still more difficult to generalize from the sections given,
as it is not at all certain that the indicated rail wear is due to the exist-
ing conditions, as the causes which lead to the excessive wear may
have disappeared with the re-adjustment of track. In many cases the
sections show an apparent wear on the inner face of the low rail. In
some cases this is palpably wrong, and in others may have been due
to a deficient original section. Where the characteristic deformation or
change of section exists that is caused by the metal lowing under the
wheel tread, it is certainly wrong, as any flange wear, if it existed,
wonld prevent the appearance of bulging or swelling, which is especi-
ally noticeable in sections Nos. 4, 72, 78, 94 and 96. In section 34 it
i~ possible that insufficient gauge may account for some of the
apparcut wear on the inner face of the low rail.  As you will note, the
gange at this point is 4 ft. 8% ins.—should be 4 ft. 9% ins.  Insuflicient
gange will. in all probability, account for wear of this character in
similar sections to the above when it is taken into account that the
gauge has probably, in a great number of cases, been too tight when
originally laid, although the gauge does not now show it, on account
of the track spreading and also the great amount of rail wear.
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It 1s my belief, derived from experience, that excessive and nnusnal
ail wear occurring locally is almost invariably due to insuflicient
gauge. Variations in the temper of the stecl may sometimes cause
the same effect ; but rail wear due to this cause may be usually
detected, as the effect npon contiguous rails is not uniform.

While the results obtained have not been conclusive, or very satis-
factory in many respects, I think it may be definitely stated that
nothing has been found to cause any change of opinion regarding the
propriety of using the sharp-cornered rails; in fact it is obvious from
the sections that if the corners had been larger in the beginning. the
rate of rail wear would have been accelerated, which is shown to some
degree in the sections on the last sheet.

I note Mr. Hunt asks for information in regard to sharp wheel
flanges, and particularly whether such flanges have been found on both
wheels on the same axle. I feel that I am able to shed some light on
this subject, and I do not remember ever having seen it noted in any
of the various discussions regarding the proper rail section. I wish
to assert my belief that a large part of the excessive wear observed on
both wheels and rails on new track is due to the chisel action of the
sharp-cornered rail at the joint cutting the flanges of the wheels, and
scoring them in such a manner that their reaction upon the rail is in
turn equally destructive. In support of this I will point out the
results obtained during the construction of some of our new lines.
You will remember that at the time the Butte line was constructed
we were much annoyed by the extraordinary flange wear on the engine
drivers. The wear was abnormal and oceurred on both wheels on
the same axle alike. The principal wear was on the forward and rear
driving wheels, the intermediate wheels, even if flanged, showing but
very little wear. This might be expected, as the flanges on the inter-
mediate wheels would rarely come in contact with the rail.

This phenomenon bothered me greatly, and I made a large number
of examinations with a view to determining the cause. During several
track inspections I noted that the amount of new filings or chips of
metal along the track were especially noticeable, indicating that the
wear of the flanges and rails was excessive.  This line of worn metal
was continuous along the outside rail of every curve. The amount of
filings was increased at the joint, some joints showing much mere
wear than others. It was noticeable that the filings increased 1in
amount wherever the alignment between the ends of the adjacent rails
was not perfeet.  Also, that where the expansion was insufticient. in
addition to the alignment not being perfect, that the amount was
increased. Where the expansion was too great, even'a considerable
oftset did not produce similar results. as in the other cases. An
inspection of the engine drivers showed that they were not worn
smooth and bright as in ordinary practice, but wereZextremely rough,
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being scored or cut in very perceptible curves. The shape ot these
curves was that of a modified ¢veloid, showing the characteristic loop
at the beginning of the reverse curve. This led to the conclusion that
the extraordinary rate of wear was unguestionably due to the etfect of
the sharp corner at the end of the rail, which acted precisely as a
sharp cutting tool in every case where there was not a perfect align-
ment. This perfect alignment it is practically impossible to secure
in curving rails for very sharp curves, for obvious reasons. Acting
upon this theory, I predicted that the excessive wear would disappear
in time and become no longer noticeable, which has since proven true,
and my theory has been demonstrated to be correct in a number of
other cases.

While this wear went on in the same manner in the case of rails laid
on the main line it was not so noticeable, as the number of wheels that
passed over the ground was very much greater, and the percentage of
mileage run over the new steel was an insignificant proportion of the
whole. In the case of our construction engines on the track laid
entirely with new steel the result was different, as the mileage run
was entirely upon new steel. The wear of the flanges due to this cause
was not confined to the wheels alone; the engine flanges, being roughly
scored, in turn wore the rails, and there was consequently, tirst, the
action of the rail ends on the engine flanges, and second, the reaction
of the roughened flanges against the rail throughout its length hetween
the joints. Yours truly,

E. H. McHeNRY,
Principal Assistant Engineer.

PENNsYLvANTA LiINeEs WEST oF PITTSBURGH,
PirrsBurcH, PA., November 3d, 1892.

In answer to your inquiry, I have no personal experience with rails
with sharp top corners to their heads. The Pennsylvania Railroad pat-
tern, as is well known, has large top-corner radius.

My personal opinion is that a sharper top-corner radius than we use
is desirable. I have not expressed this, so far as I can recollect, in
reply to the questions of the former committee, of which I was a mem-
ber, but T have expressed it in other ways when this subject has come
up, both in my official capacity and as a member of the Society.

Yours truly,
TroMAS RopDb,
Cliief Engineer.

The gection shown in Fig. 1, Plate I, is the new pattern used by the Northern Pacifie
and the Chicago, Burlington and Quincy lines.




432 REPORT ON STANDARD RAIL SECTIONS.

PrrrsBurGcH, PA., September 13th, 1892.

In response to your communication of September 1st, 1892, I beg to
refer vou to Vol. 21, pages 154 and 247, of the Transactions of the
Society for my sentiments on the question under consideration by your
committee, from which I have no reason to deviate at this time.

You know the rail sections in use on our lines in 1889, when I gave
expression of my views in the contributions to the discussions above
referred to: and you know also the changes made in the sections since
that time. T almost feel that you will agree with me that our progress
towards the ‘“ideal ” is rather slow.

Very sincerely yours,
M. J. BECKER.

BurLineTOoN & Missotvrl Ratnroap 1N NEB.,
., B. & Q. SysTEM,
LinconN, N¥B., September 23d, 1892.

Answering vour circular-letter of the 1st. We laid about 100 miles
of this sharp-cornered rail on our Deadwood line, where curvature
runs up as high as 16°.  We found that the sharp corner of this steel,
both on curves and on straight lines, wore oftf and assumed a shape
with a large radius and flaring side, conforming somewhat to the shape
of the flange of the wheel. We found that after the rail was worn,
which ha<l been in the track now a little over two vears, that we could
inerease our train load by about one-seventh. We also found that wear
on our car wheels was very materially diminished after the rail was
worn to the shape above described.

We have a good many miles of this same sharp-cornered rail on
other lines where grades are very light and curvature very slight, but
have not vet been able to see the ill effects of the sharp corners and
straight sides; but the test on the Deadwood line is conclusive that the
section is wrong entirely (Fig. 1, Plate LXXI).

Yours truly,
I. S. P. WEEKs.

NorrorLK AND WESTERN Rarrnroap Co.,
RoanokEg, VA., October 12th, 1892.

In answer to your first question I beg to advise that on this road we
have not had very direet experience in the use of rails having what is
now designated sharp top corners to their heads.  The sections of
rails nused on this road prior to June of this vear have had the radius
of the head and the top corners of head of such dimensions as may be
best elassitied as medium,  The standard rail seetion for the main line -
and extensions of this road, from 188G until June, 1892, has been
Pennsylvania Steel Company’s Seetion No. 2, or corresponding sections
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of other mills. (All these sections are shown in Figs. 2, 3 and 4,
Plate LXXI.) The radius of top of heads in thesce rails is either 10 or
11 ins., and the top corner radii are either i} or 1% in. This 67-1b.
rail was put in our main line bhetween the yvears 1886 and 1892, displac-
ing 60-1h, rail and 56-1b. rail, which rail has been transterrved for use on
sidings. short branches, cte. Figs. 5 to 12, inclusive, Plates LXXI and
LXXII, show the various sections of rail in use on the main line of this
road prior to its displacement by the 67-1b. rail. You will note the
adius of top of the head 15 generally either 10 or 13 ins., and that the
upper corner radii of the head are % in., the same as in the 67-1b. rail.

Our experience on this road, where we have on the main line from
Norfolk to Bristol numerous curves varying from 4 to 8, and where
we have on other divisions of the road some curves as high as 127, has
been that rails of the forms shown have been cut quite badly on these
curves by the wheel flanges. From a very careful study into this
matter by our officials early this yvear we came to the conclusion that
any new section for a heavy rail should have vertical sides and a
sharper top corner radins.  Further, that the width of the head should
be somewhat wider in proportion than that of the 67-1b. rail heretofore
used. InJune, 1892, it was decided to use on those portions of our main
line subject to the heaviest traftic 85-1b. rail, and the section shown in
Fie. 13, Plate LXXITI, was adopted by us as standard. This is the section
previously adopted by the Baltimore and Ohio Railroad. You will note
that this section has a top radius of head of 12 ins., and radius of top
corners of } in., and has vertical sides. This section, therefore, repre-
sents the views of the officials of this road as to the best form of rail
to withstand the wear to which it is subjected.  We think the sharp
top-corner radius and the vertical sides postpone to a comparatively
late day the subjection of the rail to the grinding wear of the flanges
of wheels on the outerrail of curves ; or wear at any other point where
from the inequalities of the wheels or irregularities in the construe-
tion of the trucks the flanges of the whecls have a tendeney to bear
hard against the sides of the rails.

I have only to add to this that in the case where a rail on the out-
side of a curve has been worn down on the side, so that the section cor-
responds practically with the flange of the wheels, then the wear, both
on the rail and on the wheel, produced by the grinding action of the
wheel must be extremely rapid. This is certainly an argument for
rails with comparatively short top corners and for rails having vertical
sides.

I trust the above answers give you the necessary information.

Yours truly,
('Has. S. ("HURCHILL,
Engineer Mainterance of Way.
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MicuicaN CENTRAL RarLroAD CoOMPANY,
DEerro1T, MicH., September 15, 1892,

The Michigan Central, with which T am connected, has during
the last four vears laid 40 000 tons of 80-1b. rail with the }-in. top-
corner radius (Fig. 14, Plate LXXII). It is giving perfect satisfaction
as far as the corner radius is concerned, and I see no reason why the
top-corner radius should be any larger than } in. I have put down a
few experimental rails having perfectly square top corners and flat
tops, and find that carrving out the idea to such an excess will show no
bad results. Yours truly,

J. D. Hawks,
Chief Engineer.

BostoN AND MaINE RAILROAD,
Bostox, Mass., November 7Tth, 1892,

The 75-1b. stecl rail (Fig. 15, Plate LXXII) we are now layving has
what you would call ¢“sharp top-corners.”

Of course our engines, having previously run on round-top rails.
have drivers more or less worn, and the new rails wear more on the
outside than on the center : there will always be a tendency that way.
but, taking everything into account, Ithink the flat-top, sharp-cornered
rail is the best. Omne of the principal reasons for their use isx that we

shall have less hollow drivers. Yours truly,
H. BisseLr,
Chief Engineer.

NEw Yorg, LARKE ERIE AND WESTERN RAILROAD COMPANY,
NEw Yorg, September 13th, 1892,

Below please find my answer to the (uestion asked in yvour circular
of the 1st inst. about steel rail sections.

My experience with such rails as are referred to has extended over
a period of three yvears, and has been entirely satistactory.  The radius
used in the corner of the heads of these rails is 1 in. (Fig. 16,
Plate LXXII).

[ have put down about 40 000 tons and have heard no complaint
abonut sharp wheel flanges. Respectfully yours,
(‘Has. W. Brennorz,
o, Ciril Fnyineer,
THE Dvrvrn anp IroNn Rance Raukoanp Compaxy.

Durura, MixN., September 19th, 1892,

The opinion has been with me one of gradual growth, from the
heveled to the straight (vertical) sides of the ball, from the {-in. radius
at top corner in a d6 to 60-1b. rail to the }-in. radius in the SO-1h. rail
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we are now using in renewals (Fig. 14, Plate LXXII). Of these latter
we have put down about 4 500 tons, Michigan Central pattern.

From the information at hand a noticeable decrease of sharp flanges
in our car-wheels can be attested, and corroborative testimony is found
in the condition of the rail heads on the gauge side; dull, almost rusty in
the 80-1b. rail; bright, silvery on the corner and side of the 60-1b. rail
with the large radius of the corner. Just what proportion of this may
be due to the increased resistance oftered by the wider, flatter head of
the 80-11. rail to the lateral variations in the path of the wheels I am
not able to indicate; but there is less nosing of individual cars on the
S80-1bh. than on the 60-1b. rail; and 1 am of opinion that there is also
a perceptible difference between rails of equal weights (60-1b.) in favor
of the straighter side and small top-corner radius.

You are aware that our business is that of hauling iron ore between
Ely and Two Harbors; the alignment consists of 80¢, tangents and 209,
curvatures (6 max. curves); the equipment consists of consolidated
engines 104 000 1bs. on 14-ft. wheel base; ore cars 24} ft. center to center
of couplings; average weight loaded, 75 000 to 76 000 Ibs., all provided
with Westinghouse automatic brakes.

Nosing is a local term, and describes the path of the individual ore
cars relative to the left and right rails in a zigzagging course. It
obtains, no matter how perfect the track may be, and 1s due largely to
the position of the load between the trucks in a concentrated form, and
is a very destructive agency to track and bridges.

Yours truly,
K. Avcsr,
Chief Engineer.
Loxe Isnanxp Ratmroap CoMPANY,
Loxe Isnaxp Crry, N. Y., September 19th, 1892.

Dear Sir,—In reply to vours of the Ist inst I beg to state that my
experience with rails has been almost entirely with the P. R. R. and
the P. & R. R. R. standard forms. and from this experience of 13 yvears
I have been induced to adopt as a standard for this railroad a rail
having 12-in. radius for top of head, with radius of top corners of }in.

I have laid this spring on this railroad 5 000 tons of the above-men-
tioned sharp top-cornered rails.

Yours truly,
P. D. Forp,
Chief Engineer.
Cuicaco, Rock IsLanp AnND Pacrric Rainway CoMpany,
Davexport, September 13th, 1892.

DEar Sik,—In reply to yours of the 1st on the subject of rail sec-
tions, I would say: This company has not gone into the rail question



436 REPORT ON STANDARD RAIL SECTIONS.

scientifically.  Some yvears ago we adopted the Lehigh Vallev (Good-
win) pattern of 70-1b. rail, and can only say that it is doing good ser-
vice. Whether another shape of rail would have done better service. 1
do not know. Yours truly,
A. KiMBALL,
Assistant to President.

ATcHISON, TOPEKA AND SanTa FE RarLroap (CodMpaNy.
ToprekaA, Kaxs., October 3d, 1892,

DEear Sir,—I have never had any experience with rails of this c¢lass
(with sharp top-corners). I hand you herewith a print (Fig. 17. Plate
LXXIII) showing the genecral form of all sections which are now in use
on the Santa Fé line, from which vou will see that all have ¢ in. radius
of corner. Our 66-l1b. section has been in use about a vear and a
half and has so far given very good results.

Yours truly,
James Dun,
Chief Engineer.

(GrAND TRUNK Rarmmway oF ('ANADA.
MoxTREAL, October 11th, 1892.

I may say that, generally, for many vears we have adopted a series
of ‘“Holley” patterns of which a section is shown in Fig. 18, Piate
LXXIII, and that our experience is satisfactory.

Yours truly, ‘
E. P. HANNAFORD,
Chief Enqineer,

CororADO MIDLAND RAtLwaAy (CoMPANY.
Cororapo SpriNGs, Colo., September 27th, 1892,

T am inclined to favor very strongly the use of a rail, shaped approx-
imately like the standard D. and R. (&, rail, a section of which I send
vou (Fig. 19, Plate LXXIII), as there ¢an be no question the rail will
stand much longer wear on a curve than the Colorado Midland 65-1b.
rail (Fig. 20), before it would assume the shape of a worn piece of the
C. M. rail.

The web of the D. and R. G. rail. which is 7, in. thick, seems light
for a 65-1b. rail, but a two-vear test in the track would indicate that
it is strong enough to endure the strain to which it is exposed.

Yours very truly,
B. H. BryanT,
Clief Engineer.




REPOKT ON STANDARD RAIL SECTIONS. 437

NEW YOrRk ('ENTRAL AND Hrupsox River Ratcroan Codypany,
NEw Yorkg, October 4th, 1892,

With regard to the use of sharp top-corner rails on this road I
would say that with the close of the present season there will he very
nearly 100 000 tons of rails of 80-ihs. weight per lineal vard laid in the
main passenger tracks of this road, between New York and Buffalo: part
of which is what we term ““ old model ™" 80-1h. rail. which has a height
of 5 ins., radius of top, 12 ins.; and radius of top corners, % in-
Since the first of this year this model has been slight'v revised.  The
new model 80-lb. rail has a height of 5} ins., top radius of 14 ins.
and corner radii of } in. Last spring we relaid track No. 1 at
West Albany with the old model 80-1b. rail. Some two months
ago track No. 2, at the same point, was laid with the new model
rail. A late examination of these rails shows that at the present
time they are wearing excellently well, seem to fit the template
of the wheel perfectly, and to fit over the entire head of the rail,
but, if anything, better on the new model rail with the }-in. corners
and flat top than on the old model. Mr. P. H. Dudley has kindly
furnished me with the results of his late examinations on some other
roads; and as the information is, I think, valuable, and may not pos-
sibly reach you in any other way, I will herein give vou a brief note
of the same: The B. and A. R. R. has laid 17 000 tons of 95-1b. rail,
with a head 3 ins. in width, 14 ins. top radius, and % in. corner radii.
These rails on curves of 4 and 43, and on gradients of 52 to 85 ft,
per mile, after 15 months service, show a wheel flange contact on their
inner sides of from § to } in. in depth, which is reported as being less
than one-half the similar wear on 72-1b. rail with 2! in. width of head
and 3% in. corner radii—both weights of rail having about the same
angle of side inclination. On the 95-1b. rail it was observed that there
was very little flow of metal on the inside of the lower rails on curves.
The R. W. and O. Div. of this road last vear laid 11 000 tons of
70-1b. rail with {-in. corner radii. These rails are reported as wearing
very well. The A. and St. L. R. R. has laid 24 000 tons of 75-1b. rail,
and 2 000 tons of 60-1b. rail, all with i-in. corner radii. The Central
Railroad of Vermont has laid 2 700 tons of 75-1h. rail of the same
model as the preceding. The Buffalo, Rochester and Pittsburgh has
laid 3000 tons of our new mocel 80-1b. rail. The N. Y. and N. E.
R. R. has laid 10000 tons of rail with corner radii of -% in. From
general observation on many lines, Mr. Dudley states to me that he
has arrived at the conclusion that %; in. seems to be the best radius of
heads of 2§ to 3 ins. width, and j-in. radius for heads under 2% ins.
width. He also states that under certain conditions there will always
be, to some extent, ‘“flow ”” on the inner edges, but that it is of much
less serious amount than that resulting from larger corner radii, which
seems to permit a low of metal from the top of the head to the corners



438 REPORT ON STANDARD RAIL SECTIONS.

under the very heavy service of modern locomotives and ¢ 30-ton ™
car-loads. Yours truly,
WarLTter KATTE,
Chief Engineer.

LouisviLLE AND NasHVILLE Rainroap CoMmPANY.
September 21st, 1892.

The Louisville and Nashville Railroad Company received and laid
during the calendar year 1890, 10 388 tons of 70-1b. rails ; during 1891,
11 345 tons of the same section ; and will lay during the present cal-
endar vear 12 000 tons, most of which has already been placed in track;
making a total of 33 733 tons.

The ball of this rail (Fig. 21, Plate LXXIII) has a 12-in. top radius,
with top corners j-in. radius, and vertical sides.

The rails laid in 1890 did not show satistactory results, which was
partially due to excessive wear of the corners, on account of the wheels
being grooved for the old narrower headed rails, thus causing excessive
weight on the outer edges of the ball of the new rails; and partially due
to defective material in the rails, which showed extraordinary softness
in spite of the fact that the carbon averaged over A% of 1 per cent.

The 70-1b. rails received in 1891 and 1892 have given much better
results, doubtless due to the fact that the grooves in the wheels have
gradually worn to fit the new rail section, and also to the better quality
of material in the rails.

I anticipate no further trouble on the score of the change in seetion.

Our Superintendent of Machinery has watched closely the effect of the
sharp corners of the new rails on wheel langes. At first he was of opinion
that these sharp corners had a marked effect on the leading wheels of
locomotives, and he reported sharp flanges on both wheels of the lead-
ing axle in the engine trucks, but seldom found a like condition of aftairs
to exist on the Hanges of wheels of car trucks. More recent observa-
tions have led to the conclusion that the sharp flanges caused by the
$-1n. radius of top corner of ball of rail is not of serious moment.

I feel satisfied that when a similar section is generally adopted all
objections to it will disappear, and better results will be obtained than
could be had from the old seetion with larger top-corner radius.

Yours truly,
R. MoNTFORT,
Chief Engineer.

Nore. —The following communication was received tfrom Mr., Mont-
fort at a subsequent date. ‘

LouisviLLE AND NasHVILLE Rarnroap Co.

Dear Sig,—I hand you herewith a map and protile of Baker's Hill
Grade on the Henderson Division of the Louisville and Nashville Rail-
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road (Plate LXXY), which was laid with our 70-1b. section of rail (Fig.
24, Plate LXXIV) during the years 1890-92.

You will notice that the grade is very steep—4Y;, or 211 ft. per
mile. Tt extends for about 8 000 ft. The alignment of track is also
very crooked ; 11° 20’ curves reversing into 12° curves.

There are, I believe, few such grades operated with ordinary loco-
motives. At Baker’s Grade two consolidation engines are in constant
service, helping trains up and down the hill.

I am informed by our Mechanical Department that they have been
unable to detect that the wear on flanges of wheels has increased ap-
preciably since the round-cornered 58;-1b. (Fig. 25, Plate LXXIV) and
68-1b. rails were replaced by the sharp-cornered 70-1h. rails. This would
seem to show conelusively that the sharp corner is not detrimental to
the flanges of locomotive wheels.

Very sincerely yours,
R. MoxTFoORT,
Chief Enygineer,

Brrravo, RocHESTER AND PiTrsBURGH Rarnway CoyMpany,
RocHESTER, N. Y., September 24th, 1892,

We have been using sharp top-cornered steel rails on our road, and
have laid some 5 000 tons of them ; we find that they are a great im-
provement over the old and round-cornered sections. The radius of
our 70-1b. rail is % in., and of our 80-1b. rail, § in.

Truly yours,
Witriam E. Hoyr,
Chief Eunyineer.

BostoN AND ALBANY RAILROAD COMPANY,
SPRINGFIELD, September 12th, 1892,
In answer to yours of September 1st, I will say that our 72-1b. rail,
L.

of which we have some 150 miles, has a radivs 4} in., and has given

good service. Yours truly,
W. H. RusseLL.

Fair Brook Rarmnway CoMPaxy,
CorninG, N. Y., September 12th, 1892,
This company has not used rail sections with sharp top corners
to their heads until this year, having previously used the 76-1b.
standard L. V. R. R. scction with #-in. radius for top corners. This
section has not given entire satisfaction, owing principally to its
poor lasting qualities, particularly on curves ; the outside rail wearing
away very much on the gauge side and the inside rail wearing un-
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equally in spots along its top, giving it a wavy appearance and causing
low spots along the length of the rails as well as at the joints. We
came to the conclusion that the softness of the head of this section was
owing principally to its large percentage of metal, and therefore in
January of this year adopted a 75-1b. rail section (Fig. 22, Plate
LXXIII), which was designed almost exactly after the standard adopted
by the American Society of Civil Engineers. We have laid this year
about 2 000 tons of this 75-1b. section, but it has been in the track too
short a time for observations to be of value.
Yours truly.
S. T. Hoxr, Jr.,
Engineer F. B. Ry. Co.
MaxtroBae AND NORTH WESTERN RAILwAY CoMPANY, OF CANADA,
PorRTAGE 1A PRAIRIE, MAN., September 29th, 1892.

In reply to your circular-letter of 1st inst., I beg to say that my ex-
perience with steel rails has been entirely with those with top corners
having a radius of 4 in. I inclose a blue print of the section in
use on this road, of which we have 232 miles laid in track, equal to
20 416 tons.

I have had immediate charge of track during the past 18 years
laid with rails of this section, and find when properly made and track
kept in good order that they have given every satisfaction, both as
regards wear of rail and of wheel flange.

I have no reason to recommend a change from our section for a
56-1b. rail. Yours truly,

GEORGE H. WEBSTER,
Engineer.

Frint AND PERE MARQUETTE RAILROAD,
SaciNaw, MicH., September 15th, 1892
Our standard rail which gives much satisfaction has a radius of
in. at the upper corner, 3; in. at the lower corner, and is ¥ in. wider at
the lower than at the top corner of the head ; the radius of the top is
14 ins. and this we find wears very much as rolled; we have some 13 500
tons of this 67-1b. rail. Very truly yours,
GEORGE M. BrROWN.
FroripA CENTRAL AND PENINSULAR RaiLroaD CoMPANY,
JACKSONVILLE, FrA., September 15th, 1892.
Of all that we have tried I like our standard best 58-1b. rail, top-
corner radius, % in. 1
My idea of a perfect rail has always been that they should be rolled
rights and lefts, the outside top corner rounded only enough to take
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off the sharp corner, the inside top-corner radius to be from 5 to % in.,
and inside of head to be i; in. out of vertical, the fullness being at the
bottom of the rail. Yours truly,
Bratr BurwEeLL, Jr.,
Chief Engineer.

Tae New York, CHicaAco AND ST. Louis RatLroAD COMPANY.
CLEVELAND, O., September 16th, 1892.

We have been using for the last three years a 65-1b. rail, radius of
top, 12 ins.; radius of top corner, % in.; angle of side of head, 4°;
radius of bottom corner of head, % in.; height of rail, 4} ins.; width
of base, 4} ins.; width of head, 25 ins.

So far this section has given better satisfaction than any we have
used.

We have in track at present 5 100 tons of the 65-1b. rail with section
as given above. Yours truly,

G. W. VAuGHN,
Division Engineer.

Evansvinue AND TERrRe Haute Ratnroap CoOMPANY,
EvansvinLe, INp., September 14th, 1892.

The rail we have used on both the Peoria, Decatur and Evansville
and Evansville and Terre Haute roads since I have been connected
with the system has for its surface radius 15 ins. and for the top
corners 1'; in., the lower corner ¥; in. with an angle of 7° perpendi-
cular deflection from the lower corner to the top corner.

This form has given me the best satistaction and I believe for
general use is near to what the standard should be. I am not in favor
of extreme sharp corners nor perpendicular sides on the ball of the
rail, from the fact that the fillet and shape of flanges in engine drivers
or car wheels must eventually cut away the top part and wear the top
corner of the rail down to a radius of at least % in. This being true,
I do not believe there would be anything gained in making rails with
corners having a smaller radius than -2; in. and a deflection of at least
40 perpendicular.

It is very desirable, of course, to secure as much rail surface as is
possible, and while the rail is new a flat top will give what is desired,
but it would certainly be depreciated very soon, as no wheel can be
made without having sufficient fillet to insure its strength, for if the
fillet was entirely taken out you would be continually having broken
flanges. Yours truly,

T. A. ALLEN,
Chief Engineer.
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FircuBurac Rainroap ComPANY,
FircaBURG, MASss., September 16th, 1892,

I send you herewith two blue prints showing rails lately used by
the Fitchburg Railroad Company. The 1891 pattern which we are now
using has 3-in. top-corner radius, which is the shortest we have.

All the rails laid between 1882 and 1891 have had a large corner
radius, most of them about like the 76-1b. 4l-in. high section, a blue
print of which is enclosed. We have now in the track 7737 tons of the
43-in. high 76-1b., with }-in. corner radius, and I do not know of any
trouble arising from sharp flanges which could have been caused by
this rail. I have noticed that on the old 76-1b. section the wheel
flanges cut much faster into the rails on the outside of curves, than on
the new 76-1b. section. Both these sections were rolled at the South
Sceranton Works, and the material is presumably the same. If I were
to design a new rail for our use, I think I should use {-in. corner
radius and straight sides. I have never expressed an opinion on this
subject to your committee. Yours truly,

A. S. CHEEVER,
Chief Enyincer.

WesTERN NEW YORK AND PENNSYLVANTA RATLROAD COMPANY,
Burravo, N. Y., September 23d, 1892.

We have no ‘“sharp top-cornered rail sections” on our lines.

Our ““standard section” is Pennsylvania Steel Company’s No. 2. or
C. P. & Co.’s section old No. 35, present No. 50 ; all practically the
same as Cambria section No. 55, 67 1bs. per yard.

Our experience with this section has been satisfactory so far.

Very truly yours,
R. D. McCRreARry,
Chief Engineer.

Torepo, St. Louis axD Kansas City RamroaD (CoMPANY,
Torepo, O., November 23d, 1892,
In the use of rails with }-in. top-corner radius, I have found that
the inside top corners of such rails on curves wore away very rapidly,
and, in doing so, made many sharp wheel flanges, especially on those
with steel tires. After these corners had worn down to about  -in.
radius, the wear became less rapid on both rails and wheel Hlanges.
In such cases, the sharp corner is of short duration, and its wearing
away is accompanied by corresponding wear on wheel flanges. My
experience with such rails, and with rails with 2-in. top-corner radius,
has led me to the conclusion that the former are not desivable for
roads having in their alignment many sharp curves.
I have put down about 12 000 tons of rail with j-in. top-corner
radius. A. L. JMapms;
Clief Enginerr.
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September 26th, 1892,

Answering your letter of the 1st of September, my experience in
the use of rails with sharp top corners is limited to the section recom-
mended by the Society some time ago, of which we have purchased
and laid down this year 1 500 tons, 75 lbs., steel, 4} ins. high; radius
top corners, } in.; breadth of head, 2, ins. Since it was laid I have
noted the process of wearing very closely, and especially for evidences
of contact between the wheel flanges and the inside vertical face of the
rail head, but so far the closest scrutiny fails to discover any evidence
of it. The wheels tread squarely on the top face of the rail and not
their flanges on the corner or side or vertical face as they do on rails
having large round top-corner, and inclined side faces. In that partic-
ular, and in fact all others, the section now promises the best results,
and I believe the sharp top corner of } in. to be a decided advantage
over a large radius. The locomotive engineers think they can make
better speed over this rail, and that it is due to a better traction on
account of its broad face. While that is true I think there is far
greater benefit derived from the flange clearance of the side face of the
rail head, because the effect of that contact continuously is like an
applied brake to retard the train’s movement.

Yours truly,
T. H. PerrY,
Chief Engineer L. E. & W. R. R.

THE LAKE SHORE AND MICHIGAN SOUTHERN RAILWAY COMPANY,
CLEVELAND, O., September 16th, 1892,

Replying to yours of 1st instant, I enclose blue print of the 65 and
70-1b. rail sections which we have been using since 1889.%
So far as the wear of the rail is concerned, these sections have
proven satisfactory.
The amount of rail of these sections laid from 1889-92, inclusive,
is as follows :

Year. Tons, 65-1b. Tons, 70-1b, Total,
1889 ............ 13 022 2 015 15 037
1890 ............ 16 475 2 538 19 013
Bl o ara e o nrrr 21 494 2 498 23 992
189NN eesss 22 465 4 501 26 966
73 456 11 552 85 008
Yours truly,
E. A. Hanpy,
Chief Engineer.

* These sections show radius of upper corner, % in., Radius of head, 12 ins, Inclination
of sides of head, 4°.



444 REPORT ON STANDARD RAIL SECTIONS.

THE PENNSYLVANIA RAILROAD COMPANY,
PHILADELPHIA, June 4th, 1891.
E. T. D. Myers, Esq.,
Genl. Supt. R. F. & P. R. R. Co., Richmond, Va.

DEAR SIr,—In answer to yours of the 3d instant, the {%;-in. radius on
the corner of our 85-1b. rail was placed there as a compromise between
the Engineer Department and the Motive Power Department. The
Motive Power Department always insisted on a g-in. radius, while we
would very much prefer to have only }-in. radius. My own preference
is, however, a }-in. radius on the upper corner, and vertical sides. but
I was overruled and adopted the 85-1b. section as a compromise. [
think it is the best section that we have ever had, and I take pleasure
in sending you a lithograph of it (Fig. 23, Plate LXXIII).

Respectfully,
Wy, H. Brown,
Chief Engineer.
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